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Mean Intensity of Light that has passed through Absorbing 
Media. By J. Borrominy (Chem. News, 44, 212). 


Note on the Colour Relations of Nickel, Cobalt, and Copper. 
By J. Borromuey (Chem. News, 44, 212).—Some time ago the author 
described the preparation of a soluble black, and showed the advantages 
of such a solution in photometry ; also its application to the determi- 
nation of the law of absorption of light. Bayley recently gave the 
results of some similar investigations. He also finds that a mixture 
of nickel, cobalt, and copper is suitable. The following are the pro- 
portions of the metals in his and the author’s solutions : — 


Ni. Co. Cu. 
MED G5 tbn + 4hn06e000% 1°48 1 2°16 
Bottomley ............ 1:49 1 2°46 
D. B. 


Inversion of the Cyanogen Spectrum. By G. D. Liverne and 
J. Dewar (Ann. Chim. Phys. [5], 23, 571—573).—The authors have 
succeeded in obtaining photographs which show the inversion of lines 
in the spectrum of cyanogen between the violet and ultra-violet. The 
most complete inversion was obtained by employing the arc from a 
Siemens machine in a crucible of magnesia containing a considerable 
quantity of titanium cyanide. In this case, the photographs showed a 
complete inversion of five bands near L, two near N, and less 
complete of six bands commencing about wave-length 4215. No 
other metallic cyanide gives the same effect. Even a current of cyano- 
gen passed into the crucible by a perforated carbon fails to yield a 


Similar result. The only other nitrogen compound which affords a 
VOL, XLU. b 
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result approaching that given by titanium cyanide is ammonium 
borate. The authors remark that there is no doubt that the great 
stability uf titanium cyanide and nitrogen boride as compared with 
other nitrogen compounds, has a great influence on the T's “ 
Spectrum Impressed on Silver Chloride, and its Bearing on 
Silver Printing in Photography. By W. pe W. Apney (Chem. Neus, 
44, 184—185).—The place of maximum intensity at the least refran. 
gible part of the spectrum impressed on silver chloride was observed 
to be at H, and when silver albuminate was used, the maximum effect 
was produced at G. In ordinary albuminised paper, both silver chlo. 
ride and albuminate are present; in dull weather, the light is deficient 
in the ultra-violet rays: hence the larger proportion of work falls on 
the albuminate, and a lack of brilliancy in tone is the result. Car 
must therefore be taken in maintaining the right proportion of haloid 
to organic salts. The author suggests that the above facts may be 
made the basis of a scientific measurement of the radiation of total 
daylight. J. K. C. 


Photochemistry of Silver Chloride. By J. M. Engr and 
G. PizzicueLii (Wien. Akad. Ber., 82, 144—160).—In this paper the 
following questions are investigated :— 

1. How should silver chloride be prepared so as to be sensitive to 
light, and fit for chemical developers ? 

2. What are the general properties of the silver chloride undevelopei 
picture ? 

3. What are the best reagents for the development of this picture? 

The authors point out that homogeneous silver chloride films can 
only be obtained by using an emulsion made from silver chloride and 
collodion or gelatin, &c. Silver chloride precipitated in presence of 
excess of a chloride is better than that precipitated in presence of 
excess of silver nitrate, on account of the tendency to irregular decom. 
position in the latter case. The sensitiveness of a pure silver chloride 
collodion emulsion is greatly increased, by the addition of such bodies 
as tannin, gallic acid, and morphine acetate, both as regards light and 
developers; the improvement is specially marked in the latter case. 
Silver chloride gelatin emulsions are much more sensitive than 
collodion emulsions. Digesting the emulsion only slightly increases 
the sensitiveness. The production of a latent picture is checked by 
the presence of alkaline chloride, and in a still higher degree by acids, 
such as hydrochloric and nitric. Ammonia greatly promotes the 
decomposition in light; ammoniacal silver nitrate can therefore be 
used to advantage for precipitating the chloride. 

With regard to the second question, they show that the film 
changes as soon as it is exposed to light; it is blackened by a short 
exposure, owing to the formation of a subchloride insoluble in nitne 
acid ; this is reduced to metallic silver by developers; by prolo 
exposure, the plate becomes solarised. By treating a prepared plate 
with potassium bromide after exposure, the chlorine is replaced by 
bromine, and the plate becomes a silver bromide plate. 

Several developers are mentioned ; ammonio-ferrous-citrate in pre 
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sence of free citric acid is recommended as the best, and is prepared 
as follows :—600 grams of citric acid are dissolved in 2 litres of water, 
and neutralised with ammonia; 400 grams of citric acid are now 
added, and the solution is diluted to 4 litres. 90 c.c. of this solution 
are mixed with 30 c.c. of a cold saturated solution of ferrous sulphate, 
and 6 c.c. of a sodium chloride solution (1:30). In all developers the 
addition of 0°1—0°3 per cent. of sodium chloride is very advantageous. 
Silver chloride plates require longer exposure than the bromide or 
iodide plates. The time depends on the developer, being less when 
the developer is concentrated, or when its action is very energetic. 
The reduced silver formed on treating an exposed plate with 
evelopers, when seen by transmitted light in thin films, appears of 
ifferent colours, according to the method employed, e.g., that from 
rdinary silver chloride is yellow-red to red-brown, whilst that from 
ilver chloride which has been digested for some time, or that prepared 
rom ammoniacal silver nitrate, is dark-brown, black-violet to black. 
hen developed with ammonio-ferrous-citrate, the silver from the 
ormer is red-brown, from the latter black-brown. With other 
evelopers yellow-brown or red, or red-brown silvers are obtained. 
ilver chloride gelatin is sufficiently sensitive to produce by direct 
light in 20—30 minutes a completely finished positive from a 
hotographic negative. 

Silver chloride is preferable to the more sensitive bromide for the 
roduction of more modified pictures, because the development can 
better controlled. 
The best reagent for fixing silver chloride plates is sodium thio- 
ulphate. D. A. L. 


Radiant Matter from Electrodes. By J. Putus (Chem. Centr., 
881, 1983—194).—As a further proof of the author’s view that so- 
lled radiant matter consists of particles detached from the electrodes, 
n experiment is described with cathodes covered with chalk. The 
thodes shone with an orange phosphorescent light, and the walls of 
e glass vessel in a short time became covered with an exceedingly 
ne layer of chalk, and showed, in spite of their apparently complete 
urity and transparency, a phosphorescence like that of the chalk. 
he yellow stratum which first appears on metallic cathodes is a phos- 
horescent phenomenon, due to a thin film of metallic oxide. The 
per concludes with a detailed criticism of Goldstein’s investigations 
radiant matter. T. C. 


Thermal and Volumetric Researches on Formic and Acetic 
cids. By O. Perrersson (J. pr. Chem. [2], 24, 293—310).—The 
elting points of these two acids do not appear to have been correctly 

rtained, but it is believed that the figures here given are correct. 
ure formic acid melts at + 7°45°, and pure acetic acid at + 16°55°. 
iidorff, by repeated crystallisation purified acetic acid, so that it 
elted at 16°70°. The latent heat of formic acid, when passing from 
e solid to the liquid state, is found to be 57°38, so that when the 
lecule H.COOH solidifies, 2639 units of heat are disengaged, but as 
€ specific heat of the solid acid is unknown, the true latent heat 
b2 
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cannot as yet be ascertained; at a temperature of —5°45° the latent 
heat is for 1 gram = 58°44, and for 1 mol. = 26°88. The expansion 
of formic acid between —14°4 and + 32°83° is perfectly regular; 
when solidifying, the molecule contracts by 4553 volume-units = 
12°33 per cent. of the molecular volume of liquid acid at 0°. 

The latent heat of acetic acid is 43°66 at 1°52—4°19°, and the mole 
cule when solidifying gives up 2619 thermal-units; at the temperatur 
2°89—5°575° the figures are 44°34 and 2650 thermal units. At 0° the 
molecule contracts 7°195 volume-units = 12°58 per cent. of th 
volume of the liquid acid at 0°. 

Influence of Water on the Physical Properties—The employment ¢ 
physical means is much more accurate for the detection of the pr. Th 
sence of water in these acids than chemical analysis. The presence of disso 
0°1 per cent. of water lowers the melting point of acetic acid by 02 affect 
The latent heat of fusion is more sensitive, the units being reducei 0-479 
from 2619 to 2184. A mixture containing 97°49 per cent. of acil 
(m. p. 12°), and sp. gr. 1:07851 at 0°, contracts by 0°439 unit, instead 
of the number previously stated. The density of solid acetic acid i 
found to be 53°816, but if air is present in the original liquid, this 
number is greatly modified, producing an error of 70 per cent. tw 
little. The following tables show the comparative effects of water 
the physical properties of the two acids :— 


Boiling Point (749 mm.). Formic Acid. 


Composition per mol. Composition per cent. 
CH,O, (m. p. 8°43°).. 100 Ac. + 0 aq. é 
CH,O, + 0°0322 H,O 100 Ac. + 1°262 aq. 101-0—1015 
CH,0, + 00518 H,O 100 Ac. + 2°028 aq. 101:2—1015 
CH,O, + 0°27 H,0.. 100 Ac. + 10°579 aq. 105°3—105'4 


Boiling Point (749 mm.). Acetic Acid. 


Composition per mol. Composition per cent. B. p. 
C,H,0, (m. p. 16°55°) 100 Ac. + 0 p. c. aq. 117°1° 
C.H,0, + 0°0376 aq. 100 Ac. +113 p.c.aq. 1149—115'1 
C.H.0, + 0°0638 aq. 100 Ac. + 1:915 p. c. aq. 11571 
C:H,0O, + 0°28 aq... 100 Ac. + 8414 p.c. aq. 108'5—109 


It will be seen that the boiling point of formic acid is raised by tit 
presence of water, whereas that of acetic acid is lowered. 

The following tables show the effect of water on the vapour-der 
sity :— 
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C,H,O, (Vapour-de sity = 2°08). 
Temperature. Density. 


ec RR ag 1575° 747 
| RI 161-1 2-620 

2 ERT OE ee 214-0 2-299 
C,H,O, + 113 p. C. AGs ween eveee 161°0 2°527 
é ily Leh te RY Port ga 214-0 2-140 
C.H,O, + 1°915 p.c. aq.......-5-. 160°8 2°501 
C,H,O, + 8414 p.c. aq........... 160°5 2°298 
214°0 2°122 
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These figures show clearly that with a rise of temperature a gradual 
dissociation occurs. The specific heat of formic acid is but little 
affected by water, but that of acetic acid is considerably, varying from 
0479 when pure, to 0°513 when the mixture is 100 Ac + 8414 per 
cent. aq., and between 0° and 47°. 

If instead of reckoning the results from the unit of weight, the calcu- 
lations are made from the respective molecular weights of the acids, it 
is found that in their physical properties they are almost identical. 


Latent heat Contraction Coefficient 

of fusion. when solid. of expansion. 
CH,0,........ 2694 12°33 p. c. 0°001028 
C,H,0,........ 2657 12°58 ,, 0°001052 


In the case of the coefficient of expansion “ corresponding” tem- 
peratures are employed, that is, temperatures close to the melting points 
of each acid, and then the expansions are proportional. 

BWP, 


On Drops Floating on the Surface of Water. By O. Reynoups 
(Chem. News, 44, 211).—The results of a number of experiments 
point to the conclusion that whatever may be the cause of this sus- 
pension, it depends on the surface of the water being pure and 
free from scum, and not at all on the temperature or condition of the 
air. D. B. 


Studies in Chemical Processes. By F. Wap (Monatsh. Chem., 
1881, 171—191).—A very large number of chemical processes, de- 
veloping much energy, can occur only under the influence of exterior 
causes, heat, light, &e. The author considers that the theory pre- 
viously offered to account for this is insufficient, and suggests the 
following hypothesis :—‘ That for the completion of a chemical reaction 
developing much energy, it is necessary that a portion of this energy be with- 
drawn from the molecules then at the point of formation, and this applies 
to all cases in which the energy developed is sufficient to heat the new 
molecules above the temperature at which they are still stable.” This 
withdrawal of energy he holds to be effected by other molecules pre- 
sent, which for the moment take no further part in the reaction. It 
is usually assumed that only those molecules react which, in the 
course of their paths, come into actual impact, and as, especially in the 
case of gases, the dimensions of the molecules are very small in com- 
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parison with their mean distance, the probabilities are very great agains 
more than 2 or 3 mols. being in contact at one time under 
normal conditions. To take as an instance, the union of hydrogen 
and oxygen, the equation 2H, + O, = 2H,0 requires the contact of 
only 3 mols., but the amount of heat generated (136,720 heat. 
units) is so much in excess of that required to bring the newiy. 
formed molecules to the superior limit of dissociation (say 3,000°) that 
it would further suffice to heat 53 mols. of gas to that temper. 
ture; so that instead of only 3 mols. the co-operation of 8 to 9 mols, is 
requisite for the completion of the reaction: the contact of such 1 
number of molecules in a gaseous mass could scarcely be assumel 
without some special exciting cause. Consideration of a number of 
analogous cases leads to a similar result, and it is especially shown 
that of two comparable reactions, that one which developes least energy 
will occur with the greatest readiness. 

With regard to the manner in which the necessary number of atoms 
can be brought into contact, this can be effected in many cases by 
raising the temperature ; the velocity of the molecules increases pr: 
portionally to the square root of the absolute temperature, whilst the 
mean molecular distance, especially with liquids and solids, increases 
much more slowly : the number of impacts of molecules therefore rises 
with the temperature. In many cases, where this is still insufficient, 
the assumption may be made of a sudden difference of temperature 
in adjacent layers ; the heated molecules, by their flying apart, com- 
press the molecules together in the cooler layers, and so cause tli 
necessary impacts. That many of these reactions can be effected by 
pressure, percussion, friction, or sound waves of short wave-length, ’ 
also in agreement with the theory, all these causes tending to product 
contact of some number of molecules. 

The author then refers to the relative sizes of the flames of variow 
gases when burnt under similar conditions, and shows that they vary 
as the total number of molecules required according to his theory. 
Luminous flames he attributes to a deficiency of molecules availabe 
for cooling, so that only processes developing but little energy cal 
occur in the inner parts of the flame; on dilution with another gas 
the luminosity ceases. Wibbel has shown that if the diluting gas le 
oxygen, the amount employed must be more than is requisite for the 
combustion of the luminous particles, and the author finds that the 
luminosity of a small flame can be removed by inserting a suitably 
shaped platinum wire into it, the luminosity returning when the wit 
has become heated to glowing. 

A reaction very often becomes possible when a bye-process occurs 
which consumes a portion of the surplus energy; and in the case 
gases reactions are sometimes rendered possible by bringing them int 
solution, for in liquids the mean molecular distance is less, and 
necessary number of molecules more readily brought together. iz 

A. J. G. 

New Method of Measuring Chemical Affinities. By 4 
TriBE (Chem. News, 44, 185).—On the supposition that if in a serie 
of trials the chemical affinities were altered while the other circu 
stances remained the same, the magnitude of the intermedial spat 
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between the boundaries of the electro-deposits on metallic plates, 
immersed in an electrolytic field, would increase along with the force 
required to overcome the affinities of the ions of the electrolyte, a series 
of experiments were made with molecular solutions of zine chloride, 
bromide, and iodide, with plates of Ag, Cu, Fe,and Zn, and the antici- 
ted results were obtained; the intermedial space with the chloride 
was grea‘est, the bromide less, and the iodide least. Another series 
with silver plates and molecular solutions of zinc and copper sulphates, 
showed that the intermedial space in the case of zinc sulphate was 
much the greater. Experiments with zinc, iron, copper, and silver, 
showed that here again the spaces followed the order of the respective 
chemical affinities. J. K. C. 


Inorganic Chemistry. 


The Halogens. By H. Ziisuin (Annalen, 209, 277—308).—After 
giving a historical sketch of our knowledge of chlorine, with special 
attention to the murium oxide theory, lately revived by Victor Meyer's 
experiments, the author proceeds to describe experiments he has made, 
with the view. of definitely settling the question whether oxygen can 
be obtained from pure chlorine. Porcelain tubes made at Bayeux, and 
glazed on the outside only, were first used; pure and dry chlorine 
was passed through at a yellow heat, and in all cases small quantities 
of oxygen were detected in the issuing gas; that this could not 
have its origin in moisture contained in the chlorine was ensured by 
passing it through four long tubes containing phosphoric anhydride, 
previous to entering the porcelain tube. An attempt was then made 
0 separate the oxygen by diffusion through a platinum diaphragm, 
pricked with fine holes, and placed in a Berlin porvelain tube, the un- 
ulterability of Berlin porcelain and platinum, when in coytact with 
hlorine at a yellow heat, being first ascertained by experiment. No 
bxygen at all could be traced by means of diffusicu, and the only 
xplanation remaining was that the oxygen obtained iu former experi- 
nents arose from the Bayeux porcelain employed. That this was its 
rue source was placed beyond doubt from the fact that chlorine passed 
hrough a platinum tube surrounded by Berlin porcelain, gave up no 
bxygen at all at a yellow heat, but when the platinum tube was filled 
rith fragments of Bayeux porcelain, small quantities of oxygen were 
easily traced. No oxygen being therefore obtained from chlorine, the 
behaviour of iodine at a bright yellow heat was next studied. The 
rapour of iodine in a strongly heated Berlin porcelain tube, was 
lowed to diffuse into carbonic anhydride, without the smallest 
uantity of oxygen being traced in the latter; here again negative 
“sults were obtained. 

The vapour-density of chlorine, which had been exposed to a yellow 
feat, was found on cooling to 100° to be normal. It appeared 
' interest to repeat the experiments of Davy and Gay-Lussac with 
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reference to the behaviour of chlorine at a strong heat in contact with 
charcoal, extending the experiments also to bromine or iodine. In the 
first instance, Berlin porcelain tubes were used, and when the tempera 
ture approached a yellow heat, a gas was found to issue along with 
the chlorine, not absorbed by potash, and which on further 
examination proved to be carbonic oxide; on observing the charcoal 
at the end of the experiment, it was found that the porcelain had been 
attacked, but no carbonic oxide or any other gas not absorbed by 
potash was formed when chlorine or bromine was passed over 
charcoal in a platinum tube, at the strongest heat of a Schloésing’s 
furnace. 


compe 
are ve 


In the course of the foregoing experiments a piece of perforated stracte 
platinum foil was made, which was found to be impervious to chlorine, into oy 
although it allowed air to pass through freely. J. K. C. of pho 

with P 

Formation of Free Fluorine. By B. Brauner (Ber., 14, 194 some a 
—1946).—On heating cerium tetrafluoride. CeF, + H,O, or its double formed 
salt, 3K F + 2CeF, + 2H,0, a lower fluoride is formed, and a gas is three « 
evolved (probably free fluorine) which resembles chlorine or hypo- fore, pc 
chlorous acid in odour. in whic 

The reactions which take place are — ride, th 

CeF, + H,O = CeF, + H,0 + F wee 
and 2(CeF,.H,O) = 2CeF; + 2HF + O + H,0. jeu 

The anhydrous lead tetrafluoride is also decomposed by heat, with ride be 
formation of the difluoride and a gas which has a strong odour of that tw 
chlorine. W. C. W. oxygen 

: PCI; to 

Iodammonium Iodide. By W. H. Seamon (Chem. News, 4, rine-ato 
188—189).—Perfectly dry ammonia gas was passed over iodine in 4 action ¢ 
flask surrounded by ice; the product was allowed to remain at rest concern 
in a weighed bottle over sulphuric acid, in a desiccator surrounded by phosphc 
ice, until of constant weight ; it was then analysed, and was found 1 tions w] 
be identical with the compound NH;I,, prepared by Guthrie. must be 

J. K. €. they are 

Quantivalence of Phosphorus. By H. Goupscumipt (Chem. Centr, as such, 
1881, 489—495).—The question as to whether phosphorus is always 250° is 
trivalent, or sometimes pentavalent, is discussed by the author at som remains 
length. After glancing at those compounds built up on the ammonium chlorine 
type, he considers the arguments against and in favour of the occ most ra 
sional pentavalency of phosphorus in such compounds as the oxyeble varying 
ride and pentachloride. The formula of the former on the assump condition 
tion of the trivalency of phosphorus, may be represented * 
Cl,P—O—Cl, in which 2 atoms of chlorine are directly united # Sulphk 
phosphorus, and 1 indirectly through the medium of an atom G. Lem 

oxygen. The author considers that the question as to the atomic volumt phide is 
of oxygen in this body is at present unsettled, in view of the results @ tion of | 
Thorpe and Ramsay, and he has proceeded to investigate the coustitt of a sma 
tion of phosphorus oxychloride from a different stand-point. !! porated © 
appears strange that the above graphic formula should be correct, whe! P,OS,.2N 
we consider that the oxychloride is a very stable body, and that othe sulphhyd 
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compounds which contain chlorine in direct combination with oxygen, 
are very easily decomposed, such as the oxides of chlorine and hypo- 
chiorites, and the so-called chlorine acetate. According to the above 
formula also, 1 atom of chlorine having a different situation in the 
molecule to the other two, ought to behave differently in reactions 
with other bodies. In order to test the correctness of this statement, 
reactions with various metals and elementary substances, namely, Ag, 
Cu, Hg, Fe, Sn, As, P, Zn, Mg, and Al, were studied. The reactions 
began mostly at 200—250°, zinc alone showing any action in the cold. 
No difference in the affinity of the chlorine-atoms for phosphorus was 
observed, the general reaction being that the oxygen was first ab- 
stracted by the metal, with formation of trichloride, which again came 
into operation, making the final product a complicated one, consisting 
of phosphates, pyrophosphates, and chlorides of the metal, together 
with PUis, P,Os, P2O,Cl,, and P,O, some of these being present and 
some absent in various cases, and phosphorus trichloride being always 
formed, except in the presence of zine and copper, which remove all 
three chlorine-atoms, leaving the group PO. These reactions, there- 
fore, point to Cl,P : Oas being the correct formula for the oxychloride, 
in which phosphorus is a pentad. Taking the case of the pentachlo- 
ride, the theory that this body is a molecular compound formed from 
the two groups PC]; and Cl,, is rendered improbable by the existence 
of the pentatiuoride, in which phosphorus can only be regarded as 
apentad. In its reactions with metals and metalloids, the pentachlo- 
ride behaves in a manner analogous to that of the oxychloride, in 
that two chlorine-atoms are as easily abstracted from the former as the 
oxygen from the latter. The author also argues that, supposing 
PUI; to be a molecular additive compound of PCI; and Cl, two chlo- 
rine-atoms must be bound together as in free chlorine, CI—Cl, and the 
action of the pentachloride, as far as these two atoms of chlorine are 
concerned, should be the same as that of free chlorine. If, however, 
phosphorus pentuchloride is found to chlorinate a body under condi- 
tions where free chlorine is inactive, then the two atoms of chlorine 
must be linked together by a weaker affinity in the pentachloride than 
they are in chlorine, and therefore the molecule Cl, cannot exist, 
as such, in PCl;. This was in fact found to be the case; platinum at 
250° is converted into dichloride by phosphorus pentachloride, but 
remains unaltered in a stream of chlorine; or, when heated with 
chlorine, in a sealed tube. The author considers, therefore, that the 
most rational explanation which can be given is to acknowledge the 
varying quantivalence of phosphorus from the triad to the pentad 
condition. J. K. C. 


Sulphur Salts derived from Phosphorus Trisulphide. By 
G. Lemowr (Compt. rend., 93, 489—492).—Phosphorus trisui- 
phide is rapidly decomposed by a solution of soda with evolu- 
tion of hydrogen mixed with hydrogen phosphide, and separation 
of a small quantity of free phosphorus. When this solution is eva- 
porated in a vacuum, it yields crystals of the composition 
P,OS,.2Na,0 + 6H,O. When the phosphorus sulphide acts on sodium 
sulphhydrate, hydrogen sulphide and phosphide are evolved, and the 


10 ABSTRACTS OF CHEMICAL PAPERS. 


solution, on evaporation in a vacuum, yields crystals of the compos. 
tion P,OS,,2Na,0,2H.S + 4H,O. The solution obtained by thé actionof 
the sulphide on ammonium sulphhydrate, deposits crystais of th 
composition P,OS2,2(NH,)20,3H,S8, which, when dried at 100° ing 
current of hydrogen sulphide, yield the compound 


P,OS,,2(NH,),0,H,S + H,0. 


The mother-liquor, when evaporated in a vacuum, deposits crystals of 
the composition P,OS,,2(NH,),0 + 2H,0. 

All these salts are of the same type. They all contain 2 atoms of 
sulphur replacing 2 atoms of oxygen in phosphorous acid, and in 
some of them the water of crystallisation, and even the water of con. 
stitution of the phosphorous acid, has been replaced by hydrogen sul. 
phide. In the latter case, the salts lose hydrogen sulphide at ordinary 
temperatures. All the compounds give precipitates with most of the 
metallic salts. With lead acetate, they give a precipitate of the corre. 
sponding lead compound, which may contain either 2PbO or 3PbO, and 
has a colour varying from yellow to red. It soon decomposes into lead 
sulphide aud phosphorous acid. With hydrochloric acid the solid 
compounds give off hydrogen sulphide. When heated to 200—24(°, 
they lose hydrogen sulphide but retain a portion of their sulphur, even 
after prolonged ignition. When their aqueous solutions are boiled, 
all the sulphur is given off as hydrogen sulphide, an alkaline phosphite 
being formed. The existence of these compounds affords further proof 
of the analogy between oxygen and sulphur. C. H. B. 


Preparation of Sulphuryl Chloride, a Contribution to ou 
Knowledge of Catalysis. By H. Scnutze (J. pr. Chem. (2), 24 
168—183).—The author enumerates and considers the various bodies 
which help to effect the formation of sulphury] chloride from sulphar. 
ous anhydride and chlorine gases without the help of sunshine, viz, 
ethylene, charcoal, glacial acetic acid, and camphor, of which latter he 
has already given some account. The absorption of sulphurou 
anhydride by camphor, which thereby becomes liquefied, was first 
studied by Binean, and in agreement with his determinations the 
author found that at 725 mm. and 0” the camphor had condensed 0°88) 
of its weight of the gas; on exposure to the air all the absorbed gas 
rapidly escapes. Chlorine has no action on camphor, but it is greedily 
absorbed by the above liquid until saturated, and a solution of cam- 
phor in sulphuryl chloride is formed, which can be easily separated 
and obtained pure by distillation. This action cannot be due to the 
mere condensation of the sulphurous anhydride and its action in the 
liquid state on the chlorine, for these two gases do not combine even 
when condensed and cooled to —2U°; but, on the other hand, in 
presence of camphor the reaction takes place even at —2U°. Sulphn- 
rous anhydride combines in large proportion with and liquefies glacial 
acetic and formic acids ; these acids are scarcely attacked by chlorine 
if sunlight is excluded, but the sulphurous compounds greedily absorb 
chlorine with formation of sulphuryl chloride, the acetic and formic 
acids remaining almost unacted on; thus their mode of action seems 
to resemble thatof camphor. Alcohol aud acetone also absorb quanti- 
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anos, ties of sulphurous anhydride ; chlorine passed through these liquids acts 
a on the alcohol and acetone, and in proportion as this proceeds the sul- 
f the phurous anhydride escapes without being acted on. Other absorbents 
of sulphurons anhydride are sulphury! chloride itself, and liquid sul- 
uric anhydride. Chlorine passed into the latter solution does not 
yield a trace of sulphuryl chloride, no more than it does with the 
former. In this case, a few bubbles of chlorine passed into the solution 
were sufficient to produce a yellow coloration, thus showing the chlo- 
rine to be simply dissolved, unl after a time the chlorine passed 
through unaltered ; the point is also proved by the fact that no appre- 
ciable increase of weight took place when chlorine was passed into 
sulphuryl chloride previously saturated with sulphurous anhydride (it 
absorbed 32°4 per cent). 
Turpentine absorbs sulphurous anhydride, but it does not effect the 
union of this body with chlorine. Carbon bisulphide and chloroform 
absorb chlorine, bat the solution is not acted on by sulphurous anhy- 
dride. 
It cannot be supposed that the action of camphor, or acetic or formic 
acids, is due to their combining momentarily w:th chlorine, and then 
passing it over to the sulphurous anhydride in statu nascendi, for the 
first two undergo substitution to a slight extent only, and the last is 
completely decomposed into carbonic anhydride and hydrochloric acid. 
If chlorine is passed into a solution of sulphurous anhydride in 
camphor, but not to saturation, and the bulk of the sulpharyl chloride 
is then removed by distillation and the rest by shaking repeatedly with 
water, there remains pure camphor containing no trace of chlorine 
our substitution-products. But, if chlorine .is passed to saturation, sub- 
stitution- products are formed, and increase in quantity on standing and 
en of more chlorine ; at 0°, however, this action is extremely 
slow. 
By passing sulphurous anhydride and chlorine gases alternately 
through a flask containing a small quantity of camphor (5 grams), a 
large quantity of sulphuryl chloride can be easily prepared (viz., 472 


first grams after fifteen operations, when the action had almost ceased). 
the The solvent power of the sulphuryl chloride formed doubtless helps 
BR) the action of the camphor; but this dilution of the camphor, most 


favourable at 1: 50, stops the reaction at 1: 100. A mixture of the 
two gases has naturally the same effect as above, but not until about 
two parts of sulphuryl chloride are formed to one of camphor does the 


ated reaction go on rapidly. With glacial acetic acid, the preparation may 
the be carried on just as easily, but with formic acid, when about five 
the times its volume of sulphury! chloride is formed, the liquid separates 


into two layers, the upper one consisting of the formic acid containing 
some sulphury] chloride. 

If bromine or iodine is added to the solution of the camphor in 
sulphurous anhydride, substitution-products alone are formed, and no 
sulphuryl bromide or iodide. Neither were these bodies obtained by the 
action of sulphuryl chloride on hydrobromic or hydriodic acids or their 
salts; all are decomposed even at the ordinary temperature, with 
Separation of sulphurous anhydride and bromine or iodine, thus: 
*HI + SO,Cl, = 21 + SO, + 2HCI. H. B. 


12 ABSTRACTS OF CHEMICAL PAPERS. 


Hydration of Salts and Oxides. By C. F. Cross (Chem. News, 
44, 209).—By subjecting the method of investigating the difficult 
problem of rehydration to a critical examination, the following of the 
more important facts were established. The author used the appa- 
ratus previously described by him (Chem. News, 44,101). Copper 
sulphate combines with decreasing velocity with 5H,O, at which point 
it remains constant for some time; it then proceeds to take up addi. 
tional water, although with much less velocity, and in fact deliquesces; 
this is important, as showing that from hydration to solution there is 
an actual and unbroken series of combinations. Sodium sulphate, 
potassium sulphate, and magnesium sulphate pass through hydration 
to deliquescence without break ; potassium dichromate gives a thin 
type of hydration, inasmuch as at the ordinary temperature of the 
air and exposed under a bell-jar to an atmosphere saturated with 
aqueous vapour it “condenses” water to the molecular limit of 
3°5 H.O, none of which water can be said to be combined with the 
salt, as it is entirely removed by pressure between blotting paper. 
Precipitated ferric oxide, dried at 100°, and containing 1 mol. H,0, 
hydrates rapidly at first, but after taking up 1 mol. water, the com- 
bination proceeds very slowly. D. B. 


Crystals Produced by the Action of Metals Sealed up in 
Carbon Bisulphide. By P. Branam (Chem. News, 44, 211)— 
Fifteen different metals were sealed up in carbon bisulphide on June 
20th, 1879. On June 20th, 1880, the tubes were examined under the 
microscope, when appearances of incipient crystallisation wer 
observed ; and on May 20th, 1881, transparent crystals were found in 
those tubes, which contained gold, antimony, and bismuth. The 
experiment is being continued. D. B. 


Conversion of Sodium Sulphate into Hydroxide. By C.f. 
Cross and E. J. Bevan (Dingl. polyt. J., 242, 137).—The object of 
this investigation is to replace the conflicting and uncertain data 
touching the reaction Na,SO, + Ca(OH), = CaSO, + 2NaOH by more 
exact and trustworthy numbers than those which at present exist. The 
chief factors of the limit of the decomposition are the partial solubili- 
ties of the calcium compounds. Calcium hydroxide was found to be 
practically insoluble in a 2—3 per cent. solution of sodium hydroxide. 
Calcium sulphate was found, as stated by Poggiale, to have a max: 
mum solubility at 35°, and at this temperature the decomposition was 
10 per cent. lower than at 15°, all other conditions being equal. In 
all experiments upon the conversion in question, the authors employed 
5 grams Na,SO, and 2 grams CaO, quantities which are in the ratio 
of the molecular weights. In aqueous solution, both at the ordinary 
and at the boiling temperature, the maximum decomposition wa 
reached with a volume of 350 c.c., when, 7.e., NaSO,: H,O = 1: 500. 
The limits were, in the first case (duration 7 days) 35 per cent. of the 
salt employed; in the latter (duration 4 hours) 11°4 per cent. The 
influence of time will be seen from the following table :— 
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Duration of At 15° C. At 100°. 
experiment. Yield per cent. Yield per cent. 
4 hours 12°9 10°42 
20 — 10°8 
35s, — 19°6 
40 ,, 23°5 -- 
6 — 25°2 
(1.) 28-0] ’ 
7 days { O° 387 25:3 
14 ,, 28°8 os 


The condition of rest or motion of the liquid was found in four 
comparative experiments, in which the duration was one week, to be 
without sensible influence. 
By addition of alcohol, 23 per cent. by volume, the yield of alkali 
(at 15°) was increased to 55 per cent. of the theoretical. This was 
the maximum attained, and represents the most favourable adjustment 
of the solubilities both of reagents and of products. The yield of 
alkali was found to be increased by the addition of sugar (5 grams) 
to the boiling aqueous solution, from 11'4 to 20 per cent.; on the 
other hand, by the addition of sodium chloride (5 grams) to be 
decreased from 11°4 to 7'1, the first-named influencing the solubility 
of the calcium hydroxide, the latter that of the sulphate. The authors 
also investigated the limit of occurrence of the inverse decomposition, 
and found that this appears to commence when the alkaline strength 
reaches ('3 per cent. (Na,O); this strength did not obtain in any of 
the experiments upou the first-named reaction. 

The results of the determinations, which are very numerous, are 
comprised in tables for which the original must be consulted. 

C. F. C. 

Hydrated Barium Nitrate. By R. A. Berry (Chem. News, 44, 
190).—By saturating the same water with barium and strontium 
nitrates, introducing a crystal of Sr(NO;), + 4H,O, and evaporating 
ina vacuum over sulphuric acid, crystals were obtained containing 
17 per cent. of a hydrated barium nitrate, isomorphous with the 
strontium compound. J. K. C. 


Magnesium Carbonates. By H. Brcxurts (Arch. Pharm. [3], 
18, 429—442, and (3], 19, 13—23).—Pattinson (Chem. News, 1863, 
128) described a process for preparing Magnesia alba, consisting in 
treating slightly ignited dolomite with carbonic anhydride and water 
under 5—6 atmospheres’ pressure, when it is found that so long as 
any magnesium carbonate remains undissolved, so long will the 
calcium carbonate remain unacted on, the solution in the carbonic 
anhydride and water being of acid magnesium carbonate only. When 
this solution is heated with steam, magnesia alba is precipitated as a 
bulky powder. The author confirms the statement that unignited 
dolomite yields no solution of magnesium carbonate when treated with 
carbonic anhydride under pressure, from which he concludes that in 
dolomite we have a double carbonate of calcium and magnesium, 
which, on igniting, splits up partially into carbonic anhydride, and 
into the separated carbonates of the bases. 
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The purity of the carbonic anhydride, in addition to that of ihe 
Colomite and the water, is uot without influence on the product. At 
the Nauheim factory a very pure gas, which escapes from the groun( 
in the neighbourhood, is employed. 

On triturating magnesia alba with water and passing carbonic anhy. 
dride through the liquid, a solution is obtained which, on spontaneous 
evaporation, yields a neutral magnesium carbonate with 3 mols, of 
water of crystallisation, of sp. gr. “1-875. The author finds that 658 
parts of water at 19° dissolve 1 part of this salt. Neutral magnesium 
carbonate is also obtained by the double decomposition of a soluble 
magnesium salt with sodium carbonate. 

The author found the ratio of magnesium oxide to carbonic anhy. 
dride in solutions of magnesium carbonate in water containing this 
vas, to be approximately 1 : 2 (in equivalents), whence he concludes 
that such solutions contain the salt Mg(HCO;)>. 

On heating a litre of a 3°71 per cent. magnesium carbonate solution 
for about five minutes at 70—75°, an abundant evolution of carbonic 
anhydride occurs, and crystals of neutral magnesium carbonate sepa. 
rate. The filtrate containing 12 per cent. of magnesium carbonate, 
heated to 71° for five minutes, again evolves gas, but deposits an appre. 
ciably smaller amount of neutral carbonate. On boiling the filtrate from 
this, a few decigrams of a basic carbonate were deposited containing 
42:7 per cent. of magnesium oxide. The author further found, on boiling 
a solution of magnesium carbonate in carbonic anhydride, that he always 
obtained the same basic salt, the concentration of the solution and the 
duration of the boiling, having no influence on its composition. From 
analysis of this basic body, and the composition of magnesia alba from 
various sources, the author deduces for magnesia alba the formula 
5MgCO;,2Mg(OH), + 7H,0, which requires 42°4 MgO, 34:2 CO,, and 

H. Rose (Ann. Chem. Pharm. 80, 231) investigated more minutely 
the precipitates produced by alkaline carbonates with magnesium salts, 
and deduced the formule: 4MgCO; + Mg(OH),. + 4H.O, 4MgCO; + 
Mg(OH), + 5H,0, 3MgCO, + Mg(OH). + 5H,0, and 3MgCO, + 
Mg(OH), + 4H,O. The author also in two cases found commercial 
products of the composition of the last formula. On boiling the 
neutral air-dried carbonate with much water, a salt, 3MgCO,,Me(OH); 
+ 5H,O, as above was obtained. Kraut (Arch. "Pharm. ., 217, 252) 
has published analyses of magnesium products more or less agreeing 
with those of the author. 

The magnesia carbonica ponderosa of the Pharmacopeia is obtained 
by double decomposition of magnesium sulphate and sodium carbonate, 
evaporation of the mixture, washing with hot water, and drying at 
100°. Its composition is 3MgCO;,MgO + 5H,0. Corresponding to 
the two varieties of magnesia carbonica of the British Pharmacopeia 
area heavy and light magnesia usta, The sp. gr. of magnesia usta levis 
(obtained from light magnesia alba) is 2°74; the sp. gr. of maynesia 
usta (from magnesia carbonica ponderosa) is 3: 057; that of magnesia 
usta (obtained by ignition of neutral magnesium carbonate) 3°69. 
With reference to the presence of calcium carbonate in magnesium 
preparations, the author remarks that a less quantity than 3 per cent. 
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snnot be detected by ammonium carbonate. Oxalic acid does not 
ive appreciably better results. By Biltz’s method, } per cent. of 
ime can be detected, but by the Graham-Otto method (Graham-Otto, 
Lehrb., 4th Edit., 2, 614), by igniting and extraction with water, the 
,uthor has succeeded in detecting 0°01 per cent. of a 
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Sulphochromites. By M. Grarcrr (Monatsh. Chem., 2, 266— 
975).—The author has already prepared the sulphochromites of zinc, 
ron, and manganese, M’’Cr,S,, by heating a mixture of the hydroxides 
of chromium and zine, &c., with sulphur. These compounds are dark 
brown or black powders, insoluble in water and in hydrochloric acid, 
ut soluble in nitric acid and in aqua regia (Abstr., 1881, 225). The 
present paper describes the preparation and properties of several other 
sulphochromites. 

Sodium Sulphochromite or Sodiochromic Sulphide, Na,Cr.S,, is pre- 
pared, like the zine salt, by triturating 1 gram of chromic hydroxide 
ried at a comparatively low temperature with 9 g. anhydrous sodium 
arbonate and 11 sulphur to a fine homogeneous powder; heating the 


anhy. 


PP mixture in a covered porcelain crucible, filled to about three-fifths, till 
from BBthe sulphur begins to volatilise and burn at the edge of the crucible ; 
IN1ng and keeping up the heat for about a quarter of an hour longer, but 
oiling iscontinuing it before the whole of the sulphur is volatilised, so that 
pid. he crucible may be still full of sulphur-vapour, and the oxygen of the 


air be thereby prevented from coming in contact with the mass while 


rom Fat is still hot. 
from The melt, after cooling, is drenched with a quantity of water suffi- 
= ient to take up all the soluble sulphide of sodium; the undissolved 


portion is washed by decantation with a solution of 15 g. caustic soda 
nalitre of water, till neither sulphide nor thiosulphate can be detected 


utely in the decanted liquid; the soda is washed away with strong spirit 
salts, 90 per cent. Tr.), which is in its turn displaced by absolute alcohol; 
Ds + and the precipitate is drained on a filter and quickly dried. 

The salt thus obtained is a dark brick-red amorphous powder, 


which in the dry state is not altered by contact with the air at ordi- 
nary temperatures, but glows when heated, giving off sulphurous anhy- 
ride, and leaving a mixture of chromic oxide and sodium sulphate, the 
ecomposition taking place according to the equation, Na,Cr.S, + 
Diz = Na,SO, + Cr,0; + 3S0Q,. 

Sodiochromic sulphide is insoluble in water, but when triturated 
herewith it is brought into a state of extremely minute division, so 


nate, hat it passes through the thickest filters, beginning to blacken at the 
g at same time. This change of colour is due to oxidation, and takes 
gto places even in water which has been de-aérated as completely as_pos- 
agers sible by boiling; but if the water be perfectly deoxygenised by mixing 


it, after boiling, with solution of ferrous sulphate and potash-ley, and 


ward eaving the whole for some time in an atmosphere of pure hydrogen, 
69. nd this deoxygenated water be then distilled over in!o a receiver con- 
a aining the sodium salt, which is likewise traversed by a stream of 


hydrogen and then closed air-tight, the salt will remain for months 
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without exhibiting the slightest change of colour. If the pulverise 
sodium sulphochromite is suspended in a solution of caustic soda of 
the strength above mentioned, it sinks down pretty quickly, and wil 
remain quite unaltered in colour for weeks, even if a stream of air le 
passed through the liquid. From this it would appear that the oxida. 
tion of the salt by the action of the air takes place only when it is in 
a very finely divided state, and that the soda, by causing it tp 
aggregate in larger particles—as is evident from the fact of its sinking 
rapidly in that liquid—prevents the oxidation. A similar behaviow 
is exhibited by iron pyrites, which in the moist state is oxidised by the 
air only when it is in a state of minute division, so that a clay-slate 
containing particles of iron pyrites large enough to be seen with the 
naked eye, is not well adapted for the preparation of alum or of ferrous 
sulphate. 

Sodiochromic sulphide is not attacked by strong hydrochloric acid, 
and but slightly when heated with dilute hydrochloric or sulphuri 
acid; by strong nitric acid and aqua regia on the other hand, it i 
readily dissolved at ordinary temperatures, and by dilute nitric acid, 
when heated, with formation of the sulphates of chromium and sodium 
Strong sulphuric acid scarcely attacks it in the cold, but on raising th 
temperature, blackening takes place, sulphurous anhydride is evolved, 
and sulphur separated, and the compound dissolves completely, 
forming a green solution containing the sulphates of sodium ani 
chromium. 

All attempts to prepare the corresponding sulphides of chromium 
and potassium were unsuccessful. On treating chromic hydroxide 

with potassium carbonate and sulphur as above described, using thes 
substances even in much larger excess than in the preparation of the 
sodium salt, a black melt was obtained, from which water dissolvel 
out polysulphides and thiosulphate of potassium, leaving a_ black 
crystalline mass, which was found by analysis to be nothing bit 
chromic sulphide. The formation of a potassio-chromic sulphide wa 
however observed by Schafarik (Wien. Akad. Ber., 47 [2], 253), 
fusing potassium chromate with liver of sulphur. 

The sulphochromites of the heavy metals are obtained by precipitating 
the sodium-salt with various metallic solutions. The cron, manganes, 
and zinc salts, thus prepared exhibit, with exception of a darker 
colour, the same properties as those formerly obtained by the authori 
the dry way (Abstr., 1881, 226). The other sulphochromites are all blac 
or greenish-black pulverulent bodies, insoluble in water. They are nl 
attacked by hydrochloric acid, but dissolve readily, with oxidation, i 
nitric acid, forming the corresponding metallic salts. The tin sal 
thus treated leaves metastannic acid; the lead salt, lead sulphate. The 
are all likewise soluble in aqua regia, the silver salt of course yielding 
a precipitate of silver chloride. 

The sulphochromites, when heated in the air, burn away with a glit- 
mering light, and evolution of sulphurous anhydride, the silver, coppe 
cadmium, cobalt, nickel, and manganese salts, leaving residues consistilf 
of chromic oxide and the corresponding sulphates, the iron and tin salt 
leaving chromie oxide mixed with ferric and stannic oxide respectivelf 
and the lead and zixc salts leaving the corresponding chromites. Thee 
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reactions serve as the basis for the quantitative analysis of the sulpho- 
chromites. 4 

The sulphochromites of barium, strontium, and calcium cannot be 
prepared from the sodium salt by double decomposition, inasmuch as 
the reaction is very slow ard incomplete, and during its progress the 
sodium salt becomes oxidised and decomposed in the manner already 
mentioned. 
The existence of the sulphochromites shows that chromic sulphide, 
Cr,8;, reacts with the sulphides of many metals in the same manner as 
chromic oxide with the corresponding oxides. H. W. 


Tungstoborates. By D. Kuern (Bull. Soc. Chim. [2], 36, 205— 
209).—When a solution of cadmium tungstoborate is evaporated in a 
yacuum, it yields large crystals, apparently rhombic, of the composition 
9WO,.B,0;.2Cd0,2H,.O + 16Aq, which melt in their water of crystal- 
lisation at 75°, giving a somewhat mobile liquid of sp. gr. 3°6. 
Although the salt crystallises readily, it is extremely soluble in water, 
100 parts of the salt dissolving in 8 parts of water at 19°. The solu- 
tion has a sp. gr. 3°28. By means of this salt, solutions can be obtained 
of any sp. gr. between 1 and 3°6, by the use of which the majority of 
ordinary minerals may be mechanically separated. The author has 
obtained the following compounds :— 

Cobalt tungstoborate, 9WO ;.B,0;.2Co0,2H.0 + 16Aq, a deep red, 
somewhat soluble salt, giving a solution of sp. gr. 3°32 at 19°. 

Nickel tungstoborate, 9WOs.B,0;.2Ni0,2H,O + 16Aq, a dark green 
salt, almost as soluble as the cadmium compound. 

Copper tungstoborate, 9WO,.B,0;.Cu0,2H,0 + 16Aq, forms clear 

blue crystals, which dissolve in one-fifth of their weight of water at 
10°, lose their colour at 165°, and become yellow when ignited. 
Manganese tungstoborate, 9WO;.B,0,.2Mn0,2H,0 + 15Aq, rose- 
coloured crystals, which alter rapidly when exposed to air. Sp. gr. of 
solution at 19° = 3°15. 
Dichromic tungstoborate (9WO;. B,O3)3.2Cr203,2H,O0 + 69Aq, ob- 
tamed by the decomposition of dibarium tungstoborate with chromium 
sulphate, crystallises from a syrupy solution with some difficulty in 
small crystals. 

Lead tungstoborate, 9WO;.B,0;.2Pb0,2H,0 + 9Aq, obtained by the 
action of a cold dilute solution of tungstoboric acid on lead carbonate, 
1s somewhat less soluble than the preceding salts, and does not give a 
lution of very high sp. gr. 

Uranic tungstoborate (9WO;.B,03). + (Ur,0;); + 31Aq, obtained 
the decomposition of the dibarium salt by uranium sulphate in pre- 
ence of hydrochloric acid, forms hard crusts adhering firmly to the 
des of the dish. Its constitution has not yet been determined. Appa- 
ntly the salt, 9WO,;.B,03.2Ur,0;,2H,0 + nAq, does not crystallise. 
he normal sait could not be obtained. 

The thallium and silver salts form very slightly soluble crystalline 
wders, containing 3 and 12 mols. H,O respectively. 

Cerium tungstoborate, 9WO;.B,0;.2CeO,2H,0 + 17Aq, which forms 
loured very soluble crystals, and the magnesium salt, contain- 


ng 20 mols. H:O, may also be obtained by double decomposition. 
VOL. XLII. c 
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The ammonium salt forms small octahedrons, which very rapidly 
effloresce when exposed to the air. The potassium compound hy 
already been described. The barium salt crystallises with 13 mol 
H,0 in quadratic octahedrons, very soluble in warm, but less soluble 
in cold water. The disodium salt crystallises with 9 mols. H,0 in 
rhombic octahedrons, very soluble in water, giving a solution of sp. gr 
2°5. The monosodium compound, 9WO;.B,0;.Na,0,3H.0 + 20A9, 
forms crystalline masses with octahedral cleavage. Its solution ha 
a high sp. gr. Attempts to obtain tetrabasic tungstoborates have 
not yet been successful. 

Tungstoboric acid may be readily obtained in yellowish octahedron 
by decomposing dibarium tungstoborate with exactly the require 
amount of sulphuric acid. It gives a solution of very high sp. gr, 
and probably has the composition, 9WO;.B,0;,2H,O + 18Aq. With 
salts of quinine, cinchonine, strychnine, and morphine, it gives white 
or yellowish-white precipitates, insoluble in acids in the cold. With 
salts of codethylene it gives an abundant yellowish precipitate, soluble 
in boiling nitric acid, but with methocodeine and ethylenemorphine it 
gives no reaction. With peptones it forms a coagulum, soluble i 
excess of the acid. 

In all cases the boric acid was estimated by difference. It shouli 
also be borne in mind that very different formule correspond with dit 
ferences in analytical results not greater than unavoidable errors ¢ 
experiment. C. H. B. 
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Temperatures of Formation and Decomposition of Mer. 
curic Oxide. By W. H. Ecuous (Chem. News, 44, 189).—By the 
use of Carnelley’s method for the estimation of high temperatures, i 
was found that mercuric oxide is first formed by direct union of mer 
cury and oxygen at about 450°, and that it begins to be decompose 
at about 630° under the ordinary atmospheric pressure. J. K.C. 


Mercurous Chloride. By E. Drecuszt (J. pr. Chem., 24, 4) 
—This salt dissolves in a solution of mercuric nitrate when warmed, 
forming mercuric chloride and mercurous nitrate. Hence mercurow 
nitrate is not precipitated by mercuric chloride in the presence of met 
curic nitrate. D. A. L 


Bismuth Subnitrate. By C. Scunemper (Arch. Pharm. [3], 38 
350—356).—Keeping in view the principles laid down by R. Schneide 
(J. pr. Chem., 20, 418—434), the author has prepared large quantities 
of basic bismuth nitrate free from arsenic. The principles are: bit 
muth arsenate is practically insoluble in a concentrated and as far # 
possible neutral solution of bismuth nitrate. For the complete oxité 
tion of arsenic, an equable temperature of at least 75—90° is necé 
sary, and the resulting solution of the metal, as concentrated as possible 
should contain as little free nitric acid as possible. 

By dissolving 1 kilo. of (so-called pure) bismuth in coarse powde 
in small portions at a time in 5 kilos. of the purest nitric acid fr 
from chlorine (sp. gr. 1‘2) at 80°, and cooling on completion of tlt 
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action, a slight residue of basic salt and traces of metal remained un- 
dissolved, which residue was found to be perfectly free from arsenic. 
On evaporating and decomposing the crystals of normal bismuth 
nitrate obtained, the basic nitrate was found to be free from arsenic, 
but the water used for precipitating and washing contained arsenic, 
showing that arsenic must have been in the solution of the metal, 
which contained large quantities of pure nitric acid, and must sub- 
sequently have been retained by the crystals of the normal salt. 
Other experiments of a similar nature were made with slight varia- 
tions, and gave substantially the same results. By operating in a 
precisely similar manner on 1 kilo. of the same bismuth—after 
purification by fusion with soda and potassium nitrate—precisely 
the same results as to arsenic were obtained. 100 grams of an arsenical 
bismuth, in coarse powder, were mixed with 0°5 gram of metallic 
arsenic, and then added in very small successive portions to 590 grams 
of nitric acid (sp. gr. 12), heated to 80°. The liquid was at once ren- 
dered turbid by the separated bismuth arsenate. The insoluble 
residue was white, weighing 2°3 grams, and was highly arsenical. 
125 grams of normal salt were obtained, yielding 59 grams of basic 
salt. The mother-liquor was free from arsenic, but the basic salt gave 
very perceptible arsenic mirrors in Marsh’s apparatus. 120 grams of 
the same coarsely powdered metal, with 0°5 gram of metallic arsenic, 
were acted on exactly as in the previous case, except that the metal 
was added quickly in small portions; the highly arsenical insoluble 
residue weighed 6 grams. 175 grams of normal salt were obtained, 
yielding 75 grams of basic salt, which, as well as the mother-liquor, 
was completely free from arsenic. F. L. T. 


Absorption of Chlorine by Arsenious Chloride, and the 
Amount retained at Various Temperatures. By B. E. Sroan 
(Chem. News, 44, 203).—All attempts to produce an arsenic penta- 
chloride having failed, it nevertheless seemed worth while to examine 
he effect of exposing the trichloride to gaseous chlorine at low tem- 
ratures, observing to what extent the gas was absorbed, and whether 
ny indications could be obtained of true chemical combination. Pure 
rsenic trichloride was prepared by the direct action of chlorine on 
he metal, and placed in a long-necked flask, immersed in a properly 
rotected bath of crushed ice and hydrochloric acid and chlorine gas, 
rell dried and p-eviously cooled, was slowly bubbled through for 
ight hours, maintaining throughout a temperature of —23° under 
rdinary pressure (about 745 mm.). At the end of this time, about 
0 ce. of the liquid was drawn off into another cooled flask, using a 

ial arrangement of tubes to prevent any gaseous chlorine being 
rought with it, and to obviate any general contact with the atmo- 
here. This receiving flask with its appurtenances was then again 
tighed, so that the exact amount of the chloride introduced was 
town. This was mixed with a strong solution of soda, contained 
one of the above-named tubes, the mixture diluted to a definite 
olume, and the chlorine and arsenic were determined in separate 
ttions of this. The results showed 4°447 atoms chlorine for 1:0 
tsenic. As a lower temperature could hardly have been used without 


¢2 


ed 
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risk of liquefying the chlorine itself, and as experiments showed thai 
the time employed was much more than sufficient to allow of all th 
gas being taken up that would dissolve, it was obvious that a penta. 
chloride had not been formed. D. B. 


Mineralogical Chemistry. 


oe fF ab ae es oe. 


Native Gold from Virginia. By S. Porcner (Chem. News, 44 
189).—Externally the grains have the appearance of fine gold, but the 
interior is white. On analysis, the atomic proportion of gold to silve 
was found to be 100: 94°9; and allowing for the partial removal of 
silver which the surface has experienced, the alloy seems in all pm. 
bability to consist of single atoms of the two metals, and may be m 
presented as AuAg. J. K. C. 


Analysis of Wulfenite from Ruby Hill, Eureka Co., Nevada 
By C. L. Auten (Chem. News, 44, 203).—The material, former: 
found in large quantity, is well crystallised, of a bright orange-yello 
colour, and sp. gr. = 6°701. Analysis gave :— 


MoO. Pbo. CuO. Fe,03. 
39°33 61-11 1:04 0°38 = 101°86 
D. B. 


Sodium Alum of Japan. By E. Drivers (Chem. News, 44, 213) 
—A natural sodium alum, occurring as an efflorescence on deco 
posing sodium felspar, with pyrites scattered through it, is found i 
the province of Idzumo, in the prefecture of Shimané, Japan. Its 
an alum of the normal type, crystallising with 24H,O, as is seen frm 
the analysis :— 


Al,O;.  Na,O. 803; HO (by diff.). 
11:27 7:26 8473 46-74 Found. 
11:23 676 3490 47:11 Calculated Al,Na,(SO,),,24H0 


The large excess of sodium found is probably due to the presen 
of ammonium sulphate, owing to an imperfect ignition. Mendositt 
from South America, is referred by Dana to a class of alums wit 
22 mols., and by Rammelsberg to alums with 20 mols. H,0. of 

L. T. 0%. 


Occurrence of a Mineral in the Courl Mine in Westphalis 
By F. Muck (Chem. Centr., 1881, 199).—A layer of a pure wiilt 
slime was found on the bottom of a cross cut in the mine of ( 
which had been under water for one year, and then dried up. - 
mineral substance represented a homogeneous mass 0°5 m. in 
ness, having a saline taste. Analysis of the substance dried 0 
sulphuric acid gave numbers corresponding with the proportion 


cog 
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10A1,0; : 280: SiO, : 45H,0, which gives the following rational for- 
hat mula :— 


re 9(Al,0;,80;,9H,0) + Al,0,,Si0,,6H,0 + (A1,0,,3H,0). 
} Aluminite. Allophane. en 
Chrome Iron Ore of Japan. By E. Divers (Chem. News, 44, 
917—218).— This ore, obtained from Oita Prefecture, Japan, is 
massive, of sp. gr. 4°5, hardness 5°5, and of a grey-black colour, 
being brown only where weathered. Its fracture is slaty, partly crys- 
talline, and shows numerous large faces, inclined at all angles; lustre 
resinous to submetallic ; powder brown. On the faces of natural frac- 
44 tures there are deposits of a greyish-pink, but nearly white, soft, and 
th unctuous mineral. On heating, the ore gains in weight, and then 
" : contains only a trace of magnetic matter ; 2°53—2°87 per cent. dissolves 
ie in acid. The following are the analyses :— 
- I. Whole Ore, air-dried. 
0. 1. 2. Mean. 
TRE wens coc 59°39 59°20 59°3 
. Wiedabs.+-s. 28°32 28°22 28°27 
rye Dim. Baty er Si0.. Al,O;, 
87°30 0°29 9°17 1°58 0°80 = 99°14 
| Il. Portion decomposed by Hydrochloric Acid. 
RB Cr,0;  Feas Fe,0; MgO. Al,0;. SiO. 
} Rive pecs 0°32 0°53 117 0°51 aa 
215}. TA in + 0 0°38 0°55 1:44 0°50 -- 
o Mean.... 0°35 0°54 1:30 0°51 1:30 
nd it 


Part of the iron dissolved in the ferrous state. 
Ill. Pinkish-white Mineral (after allowing for 36°5 per cent. admized 
Chrome Iron Ore). 


Si0,. MgO. Al,Os. HO (by ignition). 
32°6 28°7 27°4 113 


The ore appears to be nearly pure ferrous chromite, the insolubility 
of the irun in acid showing that it is united with the chromium 
oxide; and from the large proportion of magnesia present, the author 

; considers it to have the formula MgO.2Fe0.2Cr,0,, or to be 3FeO.2Cr.0s, 
y's. i which 1 mol. FeO is replaced by MgO. This is borne out by the 
author’s results. 
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Almost Insoluble. 


Calculated for 
Mg0O.2FeO.2Cr,0;. Found. 
POD side caeenn se 59°3 59°30 
Se ee 28°0 27°90 
MgO. 2 ccsecscoesse 7°78 7°93 
Soluble. 

MgO.2FeO.2Cr.0, .....--e-eeee 0°57 

Hydrated magnesium aluminium 
SIDS sc -Awdbles wes! see bans 3°62 
BOUIN S os 4 55 csi o0s ce lemen see 0°29 
99°04 

L. T. O'S. 


Felspar from Rhombic Porphyry of Christiania. By 
O. Miiacr (Jahrb. f. Min., 1881, 2, Mem., 107—120).—This rock is 
distinguished by large inclosed felspar crystals, which, splitting 
parallel to the two cleavage-faces, appear with an acute rhombic ont- 
line. The two cleavage-faces generally differ somewhat in lustre and 
hardness, but cannot always be thus distinguished. The crystals 
examined in section are found to be almost completely decomposed. 
These crystals occur also in other rocks in the neighbourhood. Tb: 
rock has often been examined since L. v. Buch described it, but witb- 
out a satisfactory result. The crystals from various localities used by 
the author showed the faces coP.2Rco, and sometimes coRco, but OP 
as a natural face was entirely absent. The plane angle on the Po 
cleavage-face (i.e., coPco : 2Pco) is 142—144°, and that of OP : 2Po 
is 79—86° ; the corresponding angles on orthoclase are 144° 15’ and 
80° 8’; the angle contained by the prismatic faces was, however, 
always greater than 118° 47’, viz., 127—133°; but all the faces, it must 
be noted, are rounded at the edges. The crystals are twinned in such 
a manner that coPco is both twin- and contact-plane; the half angle 
enclosed by the two OP cleavage-faces varies from 64° 10’ to 63° 16, 
which agrees well with the angle 8 = 63° 57’ of orthoclase; the two 
adjacent coRco faces give a single though indistinct image, and cer- 
tainly their inclination does not amount to 7—8°, as in the albite- 
anorthite group of felspars. The author has never observed the 
twin-plane coP, nor coRco. As regards the latter, a very fine striation 
was in one case observed on OP, but with difficulty, owing to the 
oscillatory cleavages parallel to OP and coRco, and moreover the twin 
lamine could not be optically detected. A further proof of the mono- 
symmetrical character of the crystals is that the angle 0P : coRco lies 
between 88° 50’ and 91° 16’; and although the reflections are not 
sharp, yet it is certain that angles of 87—86° and of 93—94° are quite 
excluded. So far these crystals have been considered as orthoclase, 
but that this is not so the author shows optically and chemically. 
From still fresh crystals, sections were cut parallel to 0P and to coke, 
and also perpendicular to both these planes (i.e., parallel to a face 
mPco). The depolarising direction in the sections parallel to 0P ® 
slightly inclined to the edge OP : coco, viz., 1—2°, and in the sections 
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lel to coRco, the similar angle is nearly 0°, and never exceeds 3° ; 
in neither case can twin lamella be detected. All sections parallel to 
mBco show twin lamella, whose depolarising directions are inclined 
about 28—29° to each other, but vary from 10° to even 36°; and 
again, excessively fine lamelle, perpendicular tc the others. Sections 
lying between OP and mPco show depolarising directions inclined at 
intermediate angles. A section from a twin crystal parallel to coRco 
showed the depolarising directions to be almost parallel, and perpen- 
dicular to the cleavage lines parallel to OP, 1.e., they formed together 
an angle of 474° (with orthoclase = 52° 6'). The optical axial angle 
could not be measured, owing to the numerous enclosures. The author 
discusses previous analyses, which would show that the mineral is 
neither orthoclase, nor a normal mixture according to Tschermak’s 
theory. In order to decide whether this body has an anomalous com- 
position, or whether the observed variations are due to very impure 
material used, carefully selected pieces were taken for analysis. These 
were powdered and fractionated by Thoulet’s solution, about 1 gram of 
light grey powder of sp. gr. 2°651 being obtained, which had practically 
the composition required by oligoclase ; the heavier particles contained 
numerous enclosures of iron oxide, mica, and serpentine. Analyses on 
raw materials differ from the preceding, but approach nearer on partial 
purification. All these data point to the crystals being oligoclase, and 
the enclosing rock, instead of being a quartz-free porphyry or syenite, 
must be considered as a diabase, and more particularly an olivin- 
diabase. In conclusion, the author remarks that these oligoclase 
crystals occur in two species of rocks, one containing olivin and apatite 
crystals, and massive mica and augite; the other rock containing, 
however, no olivin, but little apatite, and the mica in crystals, so that 
up to this time, under the term “rhombic porphyry” different rocks 
have been included. H. B. 


Analysis of Felspar accompanying Microlite in Amelia Co., 
Virginia. By B. E. Stoan (Chem. News, 44, 207).—In the vein of 
coarse granite, about a mile from Amelia Court-house, where large 
sheets of mica are obtained, and the rare mineral microlite is found 
along with brilliantly phosphorescent fluorspar, columbite and great 
crystals of beryl, there occur crystalline masses of a beautiful felspar, 
nearly white with faint bluish-green tinge, highly cleavable, with a 
brilliant vitreous, slightly pearly lustre on the principal cleavage-faces ; 
sp. gr. = 2°501. The general appearance is that of oligoclase from 
some localities, but the author’s analysis shows that the mineral is 
orthoclase. He found— 

Atomic ratios. 


SiO, «....... 6537 —  — 1:0895—5-96 
~ er aeeiey 1874 O-1837, | 
Fe,0,........ O13 o-ooosf 0 1845—101 
Be cscs: 027 00048 
pene 1298 01378 $ 0-1828—1-00 
ae 249  0-0402f 

99-98 


agreeing closely with the normal tri-silicate formula. D. B. 
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Analysis of Epidote from near Greenwood, Albemarle Co, 
Virginia. By T. P. Lirrrr (Chem. News, 44, 208).—This mineral is 
of clear, characteristic pistachio-green colour; sp. gr. = 3°39. Ana. 
lysis of the mineral dried at 100° gave— 


a 974 — 06623 =9 

FeO. LI 1539 -onse f | °8009 = 417 

Se SS ER) cmmson 
20-04 


agreeing with the normal ortho-silicate formula M”,R’”’.Si,0,— 
about two-thirds aluminium epidote, and one-third iron epidote. The 
whole of the iron is present in the ferric state. D. B. 


A Zinc-bearing Clay from the Neighbourhood of the Bertha 
Zine Mine, Pulaski Co., Virginia. By B. H. Heywarp (Chen. 
News, 44, 207).—It occurs at the above locality in a seam several inches 
thick, overlying the deposit of calamine. It is light reddish-yellow 
in colour, cuts under the knife like meerschaum, and on a cut surface 
exhibits a grained texture, like that of wood. With water it forms a 
plastic mass, which is tenacious, becomes rigid on drying, and hard in 
the fire. Analysis gave— 


Si0>. Al,O; Fe,03. ZnO. MgO. KO. Na,O. 4,0. 
37°38 24°67 6°34 12°10 0°27 0°47 0°27 17°04 


The zinc probably exists in the form of silicate in fine subdivision, 


and uniformly mixed with the aluminous silicate of the clay. 
D. B. 


Constitution of the Water of the Dead Sea. By H. Fis 
(Chem. Centr., 1881, 427).—The water has a sp. gr. of 1°1861; neutral 
reaction ; contains neither free nor combined carbonic acid ; was slightly 
turbid, and gave on analysis— 


KCl. NaCl. NaBr. Mg(Cl,. CaCl; CaSO, 
Grams in 1 kilo... 14250 62°488 4236 108°015 29-811 1-021 
Grams in 1 litre.. 16°900 74051 5°024 128105 35°355 1211 


Ammonia, silicic acid, and ferric oxide were also found qualit« 
tively. D. B 


Mother-liquor of the Allendorf.on-Worra Salt Works. By 
E. Reicuarpr (Arch. Pharm. [3], 18, 187—189).—The analysis of this 
liquor, which was yellow, perfectly clear, of slightly alkaline odour, 
sp. gr. 1°285, and neutral reaction, gave in 100 grams of the liquor— 


Grams 
_ VEST eee 0:0039 
PN 15-6672 
ee are 00603 
Dis op pgwas coccsees 3°5440 
| PS aeeerer 00280 
MEP bvcsdessiesvccse 41420 
DN cbu cand ns ttpus oes 18046 
MRS <eqhsocecsienas 2°9933 
Miseenasaetess wee. 0°0022 
Organic matter ...... 0°9040 

29°1495 a. is F. 


Examination of the Mother-liquors from Salt Brines of West 
Virginia for Iodine. By A. L. Baker (Chem. News, 44, 207).—- 
With a view of testing the accuracy of a statement made some time 
ago that the “ bitterns”’ left from the manufacture of salt by boiling 
the natural brines of West Virginia and Eastern Ohio, which have 
furnished very large quantities of bromine, contain, in addition to this 
element, about one-third its weight of iodine, the author analysed 
the following samples of bittern :— 

No. 1. Snow Hill Furnace, Kanawha Co., W. Va., sp. gr. = 1°305. 
No. 2. Daniel Boom Furnace, Kanawha Co., W. Va., sp. gr. = 
1:270. 

No. 3. Newcastle Furnace, Mason Co., W. Va., sp. gr. = 1°300. 

No. 4. Hartford City Furnace, Mason Co., W. Va., sp. gr. = 1°285. 


Free acid Todine in 
counted as HCl, Free iodine, iodides, Total iodine, 
mgrms. mgrms. mgrms. mgrms. 
per litre. per litre. per litre. per litre. 
ME basees 2400 59°2 — 59°2 
|) a 200 18 38°2 40°0 
i ees 100 12-2 40°0 52°2 
4 ae 400 12°4 26°0 38°4 
D. B. 


Examination of the Ambrosiusbrunn-Quelle, Marienbad, 
Bohemia. By W. F. Ginri (J. pr. Chem., 24, 25—38).—The dis- 
charge from the outlet on the west side of the spring is 439-2 litres an 
hour (bar. 747 mm.). The temperature of the spring is 9°6° taken at a 
depth of 0:5 meter and when temperature of air = 19°8°. The water 
is colourless (when seen in great thickness very slightly yellowish) and 
odourless. Its taste is at first pleasant, sharp, and saline, but after- 
wards strongly inky. ‘The fresh water reacts slightly acid; after 
boiling it turns milky and alkaline, whilst a red-brown precipitate 
separates out, and carbonic anhydride is given off. It sp. gr. is 10013 


at 142°. The analysis compared with that made by Raysky in 1860 
18 a8 under : 
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In 10,000 parts of water. 


Raysky. Gintl. 
Potassium sulphate .... traces 0°34588 
Sodium sulphate........ 1:889 3°11345 
Sodium chloride........ 0°499 0°13782 
Sodium carbonate ...... 0°958 0°58400 
Lithium carbonate ...... traces 0°00424 
Calcium carbonate...... 2°424 2°08500 
Magnesium carbonate .. 1104 1°89464 
Ferrous carbonate ...... 0°439 1°20849 
Manganous carbonate .. 0°029 0°01830 
I haa ttt hess 6 ted a. 0°470 0°49860 
Free and half-combined 
carbonic acid ........ 20°633 25°56321 
Extracted matter ...... 0°023 — 


The gas from the spring contains in 1000 c.c. at 0° and 760 mm— 
carbonic anhydride 954°8 c.c., oxygen 16°2 ¢.c., nitrogen (and a trace 
of hydrocarbon) 29:0 cc. D. A. L. 


Organic Chemistry. 


Possibility of Artificially Preparing Amorphous Elementary 
Carbon Free from Hydrogen, Oxygen, and Nitrogen. By % 
Porcuer (Chem. News, 44, 203).—It is an interesting question, 
whether hydrogen, oxygen, and nitrogen exist in chemical union with 
black amorphous carbon—prepared from any form of organic matter 
as a residue from destructive distillation or imperfect combustion— 
are retained by surface attraction only ; such surface condensation 
undoubtedly occurs to a large extent on exposure to the atmospher, 
but much, if not all, of the gases so condensed may be driven off agail 
by heat. With a view of obtaining some light on this question, it wis 
proposed that carbon should be prepared from materials altogether 
free from the elements in question; that its weight should be dete 
mined; and that it should then be exposed to the atmosphere, heated 
again, and the product, after cooling, examined as to the presence of 
any of the three other elements named, hydrogen, if found, being af 
course attributable to vapour of water. 

The carbon was prepared by passing the vapour of carbon tetrachle- 
ride throngh a hard glass tube containing metallic sodium very carefully 
freed from any traces of naphtha, taking care to expel all air before heat 
ing the metal. After much trouble, the author succeeded in obtaining 
a product which was almost perfectly free from impurities. It w# 
then heated to a temperature not much below that at which it woull 
have begun to burn, and afterwards burned in a platinum boat in! 
stream of very carefully purified and well dried oxygen, the produc 
of combustion being collected as in ordinary organic analysis ; 0 
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specimen gave absolutely no water, thus indicating the absence both 
of condensed aqueous vapour and of combined hydrogen, whilst a 
minute loss on the weight of the original material was probably 
attributable to the carbon not being completely burned, traces being 
retained in the ash, which was in this case present in considerable 
amount. }). B. 
Decomposition of the Hydrocarbons from American and 
Caucasian Petroleum at Low Temperatures. By G. Gustavson 
(Chem. Centr., 1881, 1353).—When a current of hydrobromic acid gas 
is passed through a solution of aluminium bromide in the above 
hydrocarbons, the liquid separates into two layers, of which the lower 
always consists of the compound Albr;,C,H., identical with that 
obtained by the action of ethyl bromide on aluminium bromide. It 
is a viscid orange-yellow liquid, which does not solidfy at —15*, 
aud undergoes no change at 1U0—120°, but is decomposed at a higher 
temperature with evolution of gaseous hydrocarbons. It is insoluble 
in the hydrocarbons and carbon bisulphide, but is miscible in all pro- 
portions with ethyl bromide. It is decomposed by the action of water, 
whereby not only the aluminium bromide, but also the organic sub- 
stance, undergoes chemical change. ‘I'he more complicated the hydro- 
carbon the more easily does the reaction occur. 

In this reaction a number of gaseous hydrocarbons are formed in 
addition to the AlBr,,C,Hg, especially if the aluminium bromide is pre- 
sent in excess. They cannot be condensed in a freezing mixture, and 
consist of lower saturated hydrocarbons, together with some which are 
unsaturated, the proportion of the latter varying with the conditions 
of the reaction. The hydrobromic acid appears to play an im- 
portant part in the reaction; e.g., hexane is decomposed thereby into 
ethyl bromide and butane, hydrobromic acid being reproduced as soon 
as the former enters into reaction with the aluminium bromide, so 
that the action of the hydrobromic acid begins afresh. 

Mendelejeff has already (Chem. Centr., 77, 243) endeavoured to 
explain the existence of methane in petroleam by the decomposition 
of the liquid hydrocarbons into methane and unsaturated h ydrocarbons, 
and this is probably accelerated by the presence of hydrogen chloride 
or bromide, since metallic chlorides, and probably bromides, always 
occur in nature with petroleum, 


Crystalline Guanine. By E. Drecusen (J. pr. Chem., 24, 44— 
45).—Guanine freshly precipitated by ammonia from its solution in 
hydrochloric acid, is added in small portions at a time, to a large 
quantity of ammonia heated to about 30)—35°: the solution is filtered 
and the ammonia allowed to evaporate gradually in the air, when small 
crystals, apparently rhombic needles or plates, separate out. These 
crystals show all Capranica’s reactions for guanine. D. A. L. 


Crystalline Compounds of Calcium Chloride with Alcohols. 
By J. B. Hetnot (Monatsh. Chem., 1881, 200—211).—The author has 
reinvestigated the compounds of calcium chloride with ethyl alcohol, 

buty| alcohol, and fermentation amyl! alcohol, and assigns to them 
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the formule CaCl,,3C.H,O ; CaCl.,3C,H,,O0 ; and CaCl.,3C,H,.0. He 
failed to confirm the existence of compounds containing both alcohol 
and. water, and attributes the discrepancies of the former analyses to 
the methods employed in drying the crystals, it being necessary in this 
to attend to the precautions already detailed in Lieben’s paper on com. 
pounds of calcium chloride with the fatty acids (Abstr., wer 712), 

.J.G, 


Action of Chloride of Lime on the Alcohols. By Dr. 4 
Gotpserc (J. pr. Chem, [2], 24, 97—119).—I. Action on Bithyl 
Alcohol.—Schmitt and the author have previously shown that equi. 
valent quantities of chloride of lime and alcohol, when mixed, 
become heated, and there distils over much unaltered alcohol and 4 
greenish-yellow oil, which by the action of light or heat decomposes 
almost explosively, with evolution of chlorine, hydrochloric and h 
chlorous acids. The products of the decomposition, treated with water, 
gave an aqueous solution of aldehyde, and an insoluble oil contain. 
ing much monochloracetal and a little chloroform and dichloracetal; 
further, the oil seemed to contain a definite body boiling at 77—7®. 
The author has confirmed all these statements except the last, the 
liquid of constant composition and boiling point really consisting of 
several compounds. 

A large quantity of the above oil, insoluble in water, was fractionally 
distilled, when monochloracetal, passing over between 150 and 16, 
and dichloracetal at 185—190°, were obtained ; crotonchloral (b. p. 163! 
—165)°, and acetal (b. p. 90—120°), could not be detected. The por 
tions boiling between 70° and 150° were separated into two portions, 
one boiling at 70—80°, and the other above 150°, without any i- 
termediate portion. Of the portion boiling 70—80°, ? litre ww 
used for further fractionations; a small portion distilled below 7, 
but the principal portions between 72—73°, and between 77—7¥, 
the percentages of chlorine in these fractions being 70°5 and 341. 
Sodium acted energetically on the latter, but scarcely at all on the former, 
which was found to be scarcely altered in composition by distillatia 
over sodium. The distillate heated under pressure with hydrochlone 
acid, yielded a black resinous body and an oily liquid, boiling entirely 
between 60—65°, containing 87°5 per cent. chlorine, and having’ 
vapour-density of 4°24; it is chloroform. The author is not able 
determine whether this chloroform exists ready formed in the oil, 
whether it is formed during the heating with hydrochloric acid, sin 
all fractions of the oil give the phenylcarbamine reaction ; they mor 
over all give a mirror with silver solutions, and when shaken with wate 
impart to it an aldehyde-like smell, so that the oil also contains som 
higher aldehyde. 

Considering the small quantity of oil insoluble in water formed, # 
some cases absolutely none, it is evident that the formation of * 
monochloracetal is secondary to that of the aldehyde. The autho 
supposing the original oil before explosion to be ethyl hypochloni one 
explains the reaction thus :— 


(1.) C,H,.OCl = CH;.COH + HCl; 
(2.) CH;.COH + 2EtHO + Cl, = HCl + H.0 + CH,Cl.CH(OEt): 


ras =—2 


gS 8 FKP PB wo & FS 
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the unaltered alcohol in the second equation being that driven over 
by the energy of the reaction. Beare’ 

The action of chloride of lime on monochloracetal was studied in 
order to get a clue to the formation of chloroform as above mentioned. 
With pure monochloracetal, a reaction first took place on the water- 
bath, a greenish-yellow distillate passing over. This soon decomposed, 
no longer however violently, with evolution of chlorine and hydro- 
chloric acid gas, and separated into two layers, an aqueous hydro- 
chloric acid and an oily chlorinated body. This latter contained much 
unaltered monochloracetal, but also di- and trichloracetal, which were 
isolated and identified by their composition, and the latter by its 
yielding chloroform on distillation with potassium hydroxide. 

After the action of equivalent quantities of alcohol and chloride of 
lime, the whole of the available chlorine is generally found to be 
exhausted; when twice the above quantity of alcohol was used with 
the same quantity «f chloride of lime, but very little more product 
was obtained, but it contained much more of the low boiling bodies 
(i.e., 70—80°). ; By: 

Action of chloride of lime on dilute alcohol. Equivalent quantities 
of chloride of lime and alcohol, the latter diluted with its own volume 
of water, when mixed, reacted on each other in about 7 minutes, and 
the oily distillate decomposed violently; the oily products of the 
decomposition contained 3:4 per cent. crude chloroform, boiling 60— 
70°. With twice the above quantity of water the reaction commenced 
after 12—15 minutes, and the product contained 56°5 per cent. liquid, 
boiling 60—70°, and above 100° only a few drops of a liquid smelling 
strongly of monochloracetal passed over. With three times the 
quantity of water, the distillation did not commence until after three- 
quarters of an hour, and was then imperfect ; the product all distilled 
between 60 and 65°. With eight times the quantity of water the re- 
action commenced in three-quarters of an hour, and had to be finally 
assisted by gentle heating, the product distilling over below 70°; and, 
lastly, with a very large quantity of water, as in the manufacture of 
chloroform, the product distilled entirely between 60 and 63°. In 
2 litres of chloroform residues of high boiling point obtained from the 
manufacturer, no trace of monochloracetal could be detected. 

These experiments show that on addition of water the quantity of 
monochloracetal—the lowest chlorinated product—decreases rapidly, 
whilst that of the lower-boiling, but more highly chlorinated chloro- 
form, increases as rapidly. The formation of traces of chloroform when 
absolute alcohol is used, the author considers to be due to the moisture 
in the chloride of lime, and that the addition of water, by diminishing 
the energy of the action, allows the chloride of lime to act further on 
the chlorinated acetal or chlorinated aldehyde, resolving it into chloro- 
form and formic acid. But judging from the fact that from 1 kilo. 
alcohol only 1 kilo. chloroform can be obtained, it is probable that but 


om quarter of the total carbon goes to the formation of the chloroform, 
us :-— 


4(C,H;.OH) + 16CaOCl, = 13CaCl, + 3(H.COO),Ca + 8H,O 
+ 2CHC\,. 
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II. Action of Chloride of Lime on Chemically Pure Methyl Alcohol 
Equivalent quantities were used, but no reaction took place spon. 
taneously. When the mixture was heated on a water-bath, a distil. 
late was obtained smelling of hydrochloric and hypochlorous acids and 
chlorine ; it did not decompose violently, and dissolved completely iy 
water, with evolution of a gas which exploded on applying a light 
The aqueous solution contained neither chloroform nor aldehyde 
This, which is in accordance with the observations of others, bears out 
the opinion that the chlorine never enters the carbinol residue, which 
is oxidised to formic or carbonic acid. 

Ill. Action of Chloride of Lime on Isopentyl Alcohol.—On mixing 
equivalent quantities, the distillation commenced in about thre. 
quarters of an hour, and considerable evolution of chlorine and hyd». 
chloric acid gases took place. The receiver contained a light oil 
floating on the aqueous hydrochloric acid. This oil on fractions 
tion yielded (1) a portion boiling up to 100°, (2) a portion consisting 
mainly of isopentyl alcohol, and (3) a portion boiling, with decomposi. 
tion, above 170°. Fraction (1) treated with aci! sodium sulphite 
was found to contain valeral and an oil, probably butyl chloride, a 
its composition nearly approaches that of the latter; it is formed, 
together with formic acid, by the combined oxidation and chlorination 
of the alcohol. Fraction 3, by distillation under reduced pressure, 
yielded impure isopenty] isovalerate, boiling at 180—190°. The author 
has not been able to isolate the higher-boiling and chlorinated pr 
ducts. H. B, 


Inversion of Sugar at the Ordinary Temperature. By f. 
Urecu (Bied. Centr., 1881, 570).—A solution of cane-sugar is gradv 
ally inverted at the ordinary temperature, by the addition of 10 per 
cent. of hydrochloric acid. The inversion requires seven hours for 
completion, whereas at 70° a quarter of an hour suflices. 

E. W. P. 


Specific Rotation of Cane-sugar Dissolved in Methyl 
Alcohol and in Acetone. By B. Toutens (Bied. Centr., 1881, 570). 


Specifie rotation 
[2 ]p 
Solution of sugar in water ........ 66°667° 
Ethyl alcohol and water .......... 66°827 
Methylalcohol ,,  .......... 68°628 
Acetone iit bP 49 67°396 
E. W. P. 


Supposed Conversion of Starch into Sugar by Water at 4 
High Temperature. By F. Soxuter (Bied. Centr., 1881, 554- 
—557).—Starch subjected to the action of water under high pressure 
at 149° is to a certain extent converted into sugar, but as the pr 
portion of water increases, the amount of sugar formed decreases; 
this is not the case if an acid (lactic acid) is present. The reason is 
be found in the fact that there is present in potato and wheat stare, 
a free acid (due to the process of manufacture), which when diluted 
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with water is less energetic in its converting power: the amount of 
this acid in various samples has been determined. Rice and maize 
starch are, however, alkaline. Neutral starch is not converted into 
sugar by water under high pressures and temperatures. 


E. W. P. 
Kt Cellulose and Coal. By E. J. Bevan and C. F. Cross (Chem. 
de. News, 44, 185—186).—By the action of sulphuric acid on the cellu- 


lose of jute fibre, a black substance resembling ordinary coal both in 
appearance and composition was obtained. It contained about 64 per 
cent. C, 4°2 per cent. H, and the remainder oxygen. By the action of 
chlorine on this body suspended in water, a yellow substitution-pro- 
duct was obtained smelling strongly of tetrachloroquinone, and 
similar in composition to the chlorinated bodies obtained from jute 
and esparto (Jour. Chem. Soc., 38, 666). From the fact that similar 
bodies are obtained from ordinary cannel coal, the authors think it 
probable that cellulose, peat, and the various kinds of coal are all 
members of the same series of compounds. J. K. C. 


Glyceryl Ether. By B. Toutens and A. Lor (Ber., 14, 1946— 
1950).—Glyceryl ether, CsH,,Os, has been prepared by Gegerfeld 
(Ber., 4, 919), Linnemann, and von Zotta (Annalen, Suppl., 8, 257), 
and by Tollens (Ber., 5,68). It is most readily obtained by distilling 
glycerol with 2 per cent. of ammonium chloride. That portion of the 
distillate which boils between 220° and 270°, is neutralised with potas- 
sium carbonate, and distilled in a current of steam. On the addition 
of potassium carbonate to the distillate, glyceryl ether rises to the sur- 
face as an oily liquid. When dried, it boils at 170—173°. 

The pure ether feebly reduces Fehling’s solution, but after it 
has been treated with warm dilute hydrochloric acid, it acquires 
powerful reducing properties. After treatment with a warm acid, 
it yields iodoform when acted on by soda and iodine solution. 
The constitution of glyceryl ether may probably be represented as 

3 C——-CH 
MeCO.CH;.0.CH,.COMe or | O< >0 Yo. 
CH,——-C——CH, W. C. W. 


Metaldehyde. By Hanrior and (Economives (Compt. rend., 93, 
463—465).—Metaldehyde is insoluble in water, almost insoluble in 
alcohol, but somewhat soluble in aldehyde. The best solvents are 
chloroform and benzene, especially if heated. At ordinary tempera- 
tures the crystals undergo no alteration when exposed to the air. 
According to Kekulé and Zincke, when metaldehyde is heated in 
sealed tubes at 112—115°, it is completely converted into aldehyde in a 
few hours, but the authors found that, even after heating for 40 hours 
at 200°, only half the metaldehyde was converted into aldehyde. When 
itis heated in a Toricellian vacuum, complete dissociation takes place 


sure 

p10 after some time at 180°. By repeated distillations under atmospheric 
ses; fauePressure, the metaldehyde can be entirely converted into aldehyde. 
sto Mantis change takes place much more readily when the metaldehyde is 
sd solved in chloroform, especially if the latter is heated. The authors 


ttempted to determine the vapour-density of metaldehyde by deter- 


=, 
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mining the vapour-density of the mixture of metaldehyde and aldehyde 
into.which the former splits up when volatilised, and estimating th 
metaldehyde remaining unchanged on cooling. In this way they ob. 
tained numbers between 72°2 and 59°10, which point to the forma) 
3C,H,O. Potassiam hydrate and permanganate, chromic mixture, 
and ammonia are without action on metaldehyde. Chlorine at ong 
converts it into ordinary chloral. C. H. B. 


Action of Hydrochloric Acid Gas on Isobutaldehyde. By§. 
(Economies (Bull. Soc. Chim. [2],.386, 209—210).—When a current 
of dry hydrochloric acid gas is passed into well cooled isobutaldehyde, 
the latter is at once converted into a crystalline mass of para-isobut. 
aldehyde, but after a time the crystals dissolve and the liquid separates 
into two layers. The passage of the gas is continued until the upper 
layer no longer increases. The lower layer consists of a saturated 
solution of hydrochloric acid, which when exposed to the air tums 
brown and deposits a thick black mass similar to that formed by the 
action of hydrochloric acid gas on aldehyde. The upper layer con 
sists of a colourless, very thick oil, with a peculiar agreeable odonr; 
b. p. 230—231° at 771°6 mm.; sp. gr. at 0° = 0°9575. It has the 
composition C.H,,O0, is converted into a resinous mass by the actiono! 
warm alkaline hydroxides, and reduces freshly precipitated moist silva 
oxide, giving the mirror characteristic of aldehydes. In _ ethereal 
solution, it instantly decolorises bromine, without evolution of hyd 


bromic acid. C. H. B. 


Compound obtained in the Preparation of Isobutylal. 3; 
S. Cconommpes (Bull. Soc. Chim. [2], 36, 210-—-211).—If in the 
preparation of isobutylal (Abstr., 1881, 711) the materials are not free 
from moisture, the addition of water to the product after it has bea 
heated for some time on the water-bath, causes the separation of a 
oily layer, which, when dried and distilled, yields a colourless slightly 
viscid liquid (b. p. 223° at 756°8 mm.), with an agreeable etherel 
odour different from that of acetal: sp. gr. at 0° = 0°9415. Tt has the 
formula, CH» 0, = CMe, : CH.O.CH(EtO).CHMe,, and has probably 
been formed by the removal of hydrochloric acid from an inter 
mediate product, CHMe,.CHC1.0.CH(OEt).CHMe,, by the free soi 
formed by the action of the water present on the sodium ethylate 
When heated at 100° with twice its volume of hydrochloric acid, tt 
yields monochlorethane and a resinous product. Its ethereal solution 
instantly decolorises bromine, but the product formed is apparently 
somewhat unstable, and has not yet been isolated. C. H. 5. 


Constitution of Lactones. By R. Firria (Annalen, 208, Ul- 
121).—There are at present five simple lactones of the lactic adi 
series well known, viz. :— 
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: B. p. M. p. 
Butyrolactone,C,H,OQ....... 201—203° —18° 
Valerolactone, C;H,O, .... 206—207+ —_ 
Caprolactone, CsHO2...... 220 -- 
Isoeaprolactone, CsH OQ. .. 207+ +7—8 
Heptolactone, C;Hi,0, .... 220+ +11 


Their general properties are described in this Journal (38, 799) ; 
to these are now added the following :—The first two are soluble in 
all proportions in water, the last three are not so very soluble, and it 
is their solutions which are so sensitive to the changes of temperature 
between 0—80°. Alkaline carbonates as well as the hydroxides convert 
them into the corresponding hydroxy-acids, but not so quickly. These 
hydroxy-acids are all very unstable, and easily break up into water and 
the lactones. The barium and calcium salts are left as varnishes on 
evaporating their solutions, and are much less stable than the silver 
salts, which can easily be crystallised. 

The author is of opinion that the researches on the lactones render 
the chemical process of their formation from the brominated acids 
quite clear, and he thus explains it. The bromine combines with the 
hydrogen or metallic atom in the carboxyl-group, and the liberated 
carbon and oxygen affinities satisfy one another, and restore the mole- 
cilar equilibrium. The equation— 


mE “ie seer tt CH,.CH.CH,.CH, 

‘wa cme SS Br. 

OOM). bun bg * A 
Sodium bromovalerate. | Valerolactone. 


represents this change graphically. 

Moreover, it is highly probable that those brominated acids in 
which the bromine-atom is combined with the third carbon-atom from 
the carboxyl-group (in the so-called +-position) are easily broken up 
into lactones and metallic bromides (or hydrobromic acid) on neutralis- 
ing with = carbonates and boiling with water. In all lactones 

—C—C 
the group L | is present, and in the case of aromatic bodies, 


the ortho-position is only of secondary importance. Coumarin is an 
exception. The paper concludes with some remarks on the constitu- 
ton of pyroterebic, terebic, and terpenylic acids. D. A. L. 


Lactone of Normal Caproic Acid. By R. Firrig and E. Hyen1 
(Annalen, 208, 67—71).—The lactone of normal caproic acid, 
sHO, (this Journal, 38, 799), can be easily prepared at ordinary 
‘peratures by mixing bromocaproic acid with water and adding a 
ght excess of an alkaline carbonate. On leaving the solution at rest 
ora few hours and saturating with potassium carbonate, the lactone 
parates as an oily layer. 

VOL, XLII, d 
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When warmed or cooled its aqueous solution behayes similarly ty 
that of the isocaproic derivative. 

When boiled with baryta-water, it yields the hydroxycaproay 
(CsH,,0;).Ba, which is left as a colourless gum on evaporating th: 
solution, and solidifies to an amorphous mass in the desiccator. It 
deliquescent in the air, and is soluble in alcohol, but does not crystal. 
lise from the solution. On oxidation, this lactone yields succinic acij 
and traces of oxalic acid. By the action of ammonia on bromocaproic 
acid, even when heated with alcoholic ammonia in tubes at 150°, the 
lactone and not an amido-acid is formed. Isodibromocaproic acid from 
hydrosorbic acid also yields lactones when decomposed with water « 
an alkaline carbonate. D. A. L. 


Lactone of Isocaproic Acid. By J. Brepr (Annalen, 208, 5 
—(6).—The lactone of isocaproic acid (this Journal, 38, 31) 
CHO, is best obtained by the slow distillation of terebic acid, or by 
the oxidation of isocaproic acid with potassium permanganate. h 
addition to properties already described, the following may be added 
It dissolves in two vols. of water at 0°, forming a clear solution, which 
becomes clondy on warming; at 30—40° it is white and opaque like 
milk, and deposits oily drops of the lactone. On further heating 
the turbidity clears off, and at 80° the solution is again clear and 
homogeneous; the same peculiarities are observed as the solatia 
cools. Alkaline carbonates as well as the hydroxides convert it in», 
hydroxyisocaproic acid ; this acid can be isolated by decomposing it 
barium salt with hydrochloric acid in a freezing mixture ; it is, hov- 
ever, very unstable, and readily breaks up into water and the lactone 
Its silver salt, CsH,,O Ag, crystallises from water in broad needles; it 
is easily soluble. By the action of sodium on the lactone in ethereal 
solution, a compound, C,H,NaO.,, is formed, from which the lactones 
reprecipitated by acids. 

On oxidising with dilute nitric acid, the lactone yields acetic adil 
and the monobasic acid, C;H,O,, which forms colourless deliquescest 
crystals (m. p. 68—70°). It does not decompose at 100°. Whe 
warmed with carbonates, this acid yields salts of the dibasic metly: 
hydroayglutarie acid, CeHiOs, of which it is the lactone. 

The calciwm salt, C§H,O;Ca + 7H,0, crystailises from boiling wate 
on cooling in tufts of well-formed needles, which are not very solubl 
in cold water. It is precipitated from its aqueous solution by aleobil 
as & pure white precipitate. The silver salt, CsHs0;Ag», forms a bull 
slimy precipitate, which is scarcely soluble in hot water. This a 
cannot exist in a free state, for as soon as it is separated from the salt 
it breaks up into water and its lactone. 

The salts of the monobasic lactonic acid can be obtained by neutral 
ing with carbonates in the cold; the silver salt is easily soluble ® 
water, the calcium salt is not precipitated from its aqueous solution ¥ 
alcohol. 

It is possible that the crystals obtained by Markownikoff (Annales 
182, 352) were not hydroxyglutaric acid, which, being the next lovt 
homologue of the above acid, could not exist, but the lactonic 
C;H,O,. D. A. L 
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Allylacetic Acid and Valerolactone. By A. Maesserscumipt 
(Annalen, 208, 92—104).—Allylacetic acid prepared by the saponifi- 
cation of ethylic allylacetoacetate was found to agree in properties 
with that made by Zeidler (ibid., 187, 34), with the exception that 
‘t boiled at 187—189°, did not solidify at —18°, and was not quite 
‘nsoluble in water. Nasceut hydrogen is without action on this acid. 
he silver salt, C;sH,AgO., crystallises from its aqueous solution in 
Jourless needles, which only discolour slowly in light. Hydro- 
romic acid converts allylacetic acid into bromovaleric acid, C;H,BrQ., 
and the latter, when digested with boiling water until it is completely 
issolved, decomposes and forms valerolactone, CsHioO., which is a 
olourless clear liquid, with a feeble but not unpleasant odour. It 
oils constantly at 206—207°F, does not solidify at —18°, and is miscible 
rith water in all proportions. The solution reacts neutral. By boil- 
ng it with baryta or lime-water, salts of hydroxyvaleric acid are pro- 
juced. The lactone is reproduced when these salts are acidified. 

The barium salt, (C;H,O;).Ba, is a yellowish amorphous mass, so- 
uble in water and absolute alcohol, and deliquescent in the air. The 
aleium salt, (CsH,Os),Ca, is a white porcelain-like body, soluble in 
rater and alcohol, and decomposes when heated at 100° with increasing 
ss of weight. Valerolactone yields succinic acid when oxidised with 
tilute nitric acid. 1 gram of lactone gives 0°268 gram succinic acid.” 
Dibromovaleric acid, C;H,Br,O,, may be made from allylacetic acid 
by mixing the latter very gradually with the theoretical quantity of 
bromine, both reagents being disso!ved in dry carbon bisulphide. 
The new acid crystallises in colourless leaflets (m. p. 57—5®), very 
oluble in chloroform, benzene, and carbon bisulphide, sparingly 
oluble in light petroleum. Nascent hydrogen reconverts it into 
lylacetic acid, whilst the monobromovaleric acid under similar 
tircumstances is converted into normal valeric acid. 

Bromovalerolactone, C;5H;BrO,, is produced when dibromovaleric 
id is decomposed by boiling with water for about two hours. It is 
yellowish oily liquid, which cannot be distilled without decom- 
sing, and does not solidify at —15°. It dissolves slowly but com- 
letely in water, the solution has a neutral reaction, and the brominated 
tone separates out on adding potassium carbonate. 

By boiling with baryta, the brominated lactone decomposes, and 
arium dihydrowyvalerate, (Cs;H,O,).Ba, is formed. It is precipitated 
fom its aqueous solution by absolute alcohol as a thick white pre- 
ipitate, which after a short time sets to a hard porcelain-like mass on 
é bottom of the vessel. There was not sufficient substance to 
pare either the free acid or the oxylactone. D. A. L. 


Method of Preparation and Constitution of Valerolactone, 
y L. Wore (Annalen, 208, 104—110).—Valerolactone can also be 
epared from levulic acid in the following way:—5 grams pure 
vulic acid are dissolved in 250 c.c. water, and a large excess of 
dum amalgam (for each gram of acid used, 60 grams of 4 per cent. 
naigam) added in the course of many days. When the evolution of 
ydrogen has ceased, the mercury is removed, the solution acidified 
ith sulphuric acid, boiled, cooled, made alkaline with potassium car- 
d2 
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bonate, and then repeatedly shaken with ether. The residue lj 
on distilling off the ether is dried with potassium carbonate, ay 
then boils constantly at 206°. Its properties are the same as th 
above-described valerolactone ; its sp. gr. at 0° was found to he 10% 
Besides the salts described above, silver hydroxyvalerate, C;H,0,Ag, i 
here added. It crystallises from warm water in white, glistening 
asymmetric needles, easily soluble in hot, but not very in cold wate, 
This method of preparation shows that valerolactone has the consti 
tution expressed by the formula— 


CH;.CH.CH,.CH, 
‘ 
O 


| 

CO 
Either Tollens’ levulic acid from sugar candy, or Conrad’s synthetic 
acetopropionic acid may be used, as hoth yield the same body a 
reduction. When the reduction of the levulic acid is conducted i 
acid solutions, the product is normal valeric acid. The yield is vey 
good; this is the most economical and simple method yet known ir 
the preparation of this acid. . dD. AL 


Action of Nitric Acid on Brominated Fatty Bodies. } 
J. Kacuter (Monatsh. f. Chem., 2, 558—561).—As Lewkowitsch (tbsp) 
Journal 38, 33) could not obtain nitro-bodies by the action of nitre 
acid on fatty acids, the author thought he might be successful if k 
used brominated bodies. 

Monobromacetic acid is but slowly attacked by strong nitric acl 
with the production, apparently, of carbonic anhydride, hydrobromt 
acid, and water. Ethylene dibromide and nitric acid, when only vey 
slightly warmed together, yield a black-brown oil, which continnaly 
gives off red fumes and is decomposed by water, the products beig 
nitrous acid and hydrobromic acid; when, however, a mixture inp» 
portions 1 of the former to 5 of the latter is heated to 60—70°, ands 
soon as the violent action sets in, cooled down in an ice-bath, al 
finally heated for several hours on a water-bath, nitrous fumes, lm 
mine, and hydrobromic acid are evolved, and the product is mom 
bromacetic acid. Bromisobutyric acid and nitric acid, under simili 
conditions, yield the above black-brown oil, which, the author suggest 
may be nitrosyl bromide, NO.Br, and a-hydroxyisobutyric acid. F 

D. A. 


Action of Organic Zine-compounds on the Bromides of 
Monobrominated Acids of Saturated Series. By M. Kascuits 
(Ohem. Centr., 1881, 278—281).—This reaction appears to take pli 
generally, as in the case of the action of zinc methide on monobromatt 
bromide, thus:—(1) CH,Br.COBr + 2ZnMe, = CH,Br.C Me,(OZn* 
+ ZnMeBr: (2) CH,.Br.CMe,(OZnMe) — ZnBrMe = CHO.CHMe 
(3) CHO.CHMe, + ZnMe, = CHMe,.CHMe(OZnMe), and has 
confirmed as regards the action of zinc methide on two of the 
following a-monobrominated acid bromides :— 

(1.) a-Bromopropionic bromide, CH;.CHBr.COBr (b. p. 154-15 
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was obtained by the action of dry bromine on propionic bromide 
(b. p. 104—106°) in sealed tubes. It is decomposed by water, yielding 
bromopropionic acid (b. p. 202°), and by the action of zinc methyl in 
the proportion of 1 to 3, it gives a hydrocarbon boiling below 100”, 
mndensed methylisopropyl ketone boiling below 200°, a brominated 
oil boiling above 200°, and dimethylisopropyl carbinol, the last being 
he chief product. This is a colourless liquid (b.p. 118—119° at 
751 mm., solidifies at —26°, sp. gr. 0°837 at 0°). The corresponding 
hloride (b. p. 1LO—112°, solidifying at —2°) and the iodide (boiling at 
140—142°, with partial decomposition, and solidifying at 0°) were also 
obtained. The herylene (b. p. 72—74° at 750 mm.) combines with bro- 
mine to form the dibromide C,H,.Br, (m. p. 169—170°), which is easily 
soluble in aleohol, but less soluble in ether. On oxidation with 
hromic acid, the dimethylisopropyl carbinol (which is identical with 
awlow’s alcohol) gives acetic acid together with a little acetone and 
hydrocarbon. 

(2.} a-Bromisobutyric bromide, CMe,Br.COBr (b. p. 162—164°), was 
obtained in an analogous manner from isobutyric bromide (b. p. 
16—118°), and converted by the action of water into «-bromiso- 
butyric acid (m. p. 48°), and thence into a-hydroxyisobutyric acid 
m.p. 80°). On treatment with zinc methide, a-bromisobutyric bro- 
mide gives ordinary pinacolin, CMe,.COMe (b. p. 105—107°), and 
Butlerow’s pentamethyl alcohol hydrate, 2C;H,,O + H,O, crystallising 
in long needles (m. p. 83°), and smelling strongly of camphor. The 
corresponding chloride (m. p. 135°), bromide (m. p. 150°), iodide 
m. p. 142° with decomposition), heptylene (b. p. 80°) and heptylene 
dibromide, were prepared and examined; the last is a solid easily 
usible mass. 

(3.) 2-Bromobutyrie bromide, CHEtBr.COBr (b. p. 172—174°), was 
obtained from butyric bromide (b. p. 126—127°), and was farther 
onverted successively into 2-bromobutyric acid (b. p. 214—217°) and 
a-hydroxybutyrie acid, an easily fusible crystalline mass. By the 
action of zinc-methyl a-bromobutyric bromide gives a hydrocarbon, 
t brominated oil, and a heptyl alcohol, which is a thick liquid 
b.p. 138—140° at 750 mm., sp. gr. 0°8487 at 0°, 0°8329 at 21°) 
possessing a characteristic camphor-like odour. The corresponding 
hloride (b. p. 135—138° at 757 mm., sp. gr. 0°899 at 0°, 0°844 at 
2") does not solidify at —15°. The iodide boils with decomposition 
it 145—147°, and has a sp. gr. of 1°391 at 0°, and 1:373 at 10°. The 
plylene (b. p. 92—95° at 755 mm., sp. gr. 0°7355 at 0°, and 0°7188 
it 21°) is a liquid of an odour different from that of other olefines. 
Jn oxidation with chromic acid, the alcohol gives acetone, methyl 
ethyl ketone (?), and on further oxidation acetic acid ; it is therefore 
lifferent from any of the three known heptyl alcohols, and must be 
‘ither methyl-ethyl-isopropyl carbinol, CMeEtPr’.OH, or dimethyl- 
pseudobutyl carbinol, CHMeEt.CMe,.0H, the heptylene having in 
either case the constitution of trimethylethylethylene, CMe, : CMeEt. 
The author considers that Pawlow’s (Chem. Centr., 76,770) methyl- 
tthyl-isopropyl carbinol (b. p. 124—127°) and trimethylethylethylene 
: p: (>—80°) were impure, owing to admixture with dimethy]- 
Sopropyl (b. p. 118°) and other hydrocarbons. 7. a 
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Action of Metals on Ethyl Bromopropionate. By FE. Scueny E 
(Monatsh. f. Chem., 2, 541—546)—When this ethereal salt is heatel Con 
with zinc-dust, violent reaction takes place, carbonic oxide is given of tron 
and besides unattacked ether, ethyl bromide and ethyl propionate nate 
distil over. The residue consists of zinc dimethylsuccinate.  Preg. 617) 
pitated silver acts in a similar manner; there is, however, no carboniy wate 
oxide evolved. D. A. L, at 

C3H. 
alcol 

Derivatives of Acrylic Acid. By P. Metixorr (Chem. Cenir, need 
1881, 354).—Chlorolactic acid is obtained by the action of hyp. give 
chlorous acid on an aqueous solution of acrylic acid at 0°. It is a thick, salts 
almost odourless liquid, soluble in all proportions in water, alco gree 
and ether, and is decomposed on heating. he ethyl salt, C,H, EtCl0, tate 
is an oily liquid (b. p. 1}60—185° at 174 mm.), which is only sparingly salts 
soluble in water, but soluble in all proportions in alcohol and ¢ther, Ch 
The barium salt, (C;H,C10;).Ba, is amorphous. The free acid is easily plate 
reduced to glyceric acid by moist silver oxide, or by heating with m chlor 
aqueous solution of the silver salt at 120° in sealed tubes, the reaction A 
being analogous to that which occurs with fermentation lactic acii ethy] 
from a-chloropropionic acid. 

Amidolactic acid or Isoserin, C;H5(NH:)O;, obtained by the action of Et 
ammonia on ethylchlorolactic acid, crystallises in monoclinic prisms and « 
which are only sparingly soluble in cold, but easily in hot water. |t nic a 
combines with both bases and acids, and agrees in all its properties the : 
with Cramer's serin from silk, except that it is less soluble in water; Nitro 
1 part of serin dissolving in 24°2 parts, and 1 part of isoserin in about action 
65°4 parts of water. whic! 

Dichloropropionic acid is easily obtained by the action of hyd eyani 
chlori¢ acid, saturated at 0°, on chlorolactic acid in sealed tubesa ethyl 
100°. It erystallises in needles (m. p. 50°), and is identical with th (loc. 
acid obtained by Henry from dichlorhydrin, and by Werigo aul prodr 
Melikoff from f-chloracrylic acid. and ¢ 

By the action of hypochlorous acid on acrylic acid, the formation to wh 
a- or B-chloropropionic acid (or both) was to be expected. The chiar 
lactic acid described above should therefore be chlorethylenelactic acil Et 
and should on reduction give hydracrylic acid or fermentation lacti Ethy 
acid respectively. Actual reduction by zinc and sulphuric acid gav iy hydr 
propionic and hydracrylic acids ; the liquid chlorolactic acid, therefor, —The 
is, or contains, chlorhydracrylic acid (i.e., the «-chlor-acid), but it al” coloui 
contains the 8-chlur-acid, since it gives two distinct zinc salts, one dt hydro 
which crystallises in prisms and plates, (C;H,ClO;).Zn + 3H,0, whilst crysta 
the other is amorphous, (C;H,CIO;).Zn. The former salt, on decom at 98° 
position with sulphuric acid, gives an acid crystallising in slende ne 

ie 


prisms (m. p. 78°), which are easily soluble in ether, alcohol, and water: 
it is identical with the @-chlorolactic acid, CH,.Cl.CH(OH).COOH, i water 
obtained by Richter, by the oxidation of epichlorhydrin, and by ti . 
author from glycidic acid by means of hydrochloric acid. The amor miscil 
phous zine salt gave a-chlorolactic acid, CH.(OH).CHCI.CO0 
which by the action of hydriodic acid was converted into 8-iodopt 
pionic acid. T. ©. 
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Ethylic Monochloromalonate and Tartronic Acid. By M. 
Conrap and C. A. Biscnorr (Annalen, 209, 218—232).—Pure tar- 
‘tronic acid, OH.CH(COOH),, prepared from ethyl monochlormalo- 
nate, as previously described by the authors (Ber., 13, 600, and 14, 
617), erystallises in transparent prisms, soluble in alcohol, ether, and 
water. The acid sublimes at 110—120°, and melts with decomposition 
at 185—187°. C©,;H,O;Pb is crystalline and sparingly soluble. 
(;H,0;K, and C;H,0;Na, are crystalline salts, sparingly soluble in 
alcohol. C;H,9;Ag, is deposited from a hot aqueous solution in 
needle-shaped crystals. A neutral solution of ammonium tartronate 
gives white precipitates with barium, calcium, zinc, and mercurous 
salts, a white crystalline precipitate with manganese sulphate, bluish- 
green crystalline precipitate with copper, and a red flocculent precipi- 
tate with cobalt salts. Nickel, aluminium, magnesium, and mercuric 
salts do not yield any precipitate with a neutral] tartronate. 
Chlormalonylamide, CHCI(CONH,)., is deposited in colourless 
plates, when alcoholic ammonia is left in contact with ethyl mono- 
chloromalonate. 
Anilidomalonylanilide, formed by boiling a mixture of aniline and 
ethyl monochloromalonate, crystallises in prisms which melt at 162°. 
W. C. W. 


Ethylic Nitrosomalonate and its Derivatives. By M. Conrap 
and OC. A. Biscnorr (Annalen, 209, 211—218).—Ethylic nitrosomalo- 
nic acid and its metallic derivatives have been previously described by 
the authors (Ber., 13, 595—601; this Journal, Abstr., 1880, 629). 
Nitrosobenzylmalonie acid, C,H,C(NO).(COOH),, prepared by the 
action of hydrochloric acid on the silver salt, crystallises in plates, 
which melt at 120°, and at the same time decompose, forming hydro- 
cyanic and carbonic acids and benzyl alcohol. The preparation of the 
ethyl and potassium salts of this acid have already been described 
(loc. cit.). An aqueous solution of potassium nitrosobenzylmalonate 
produces a sparingly soluble crystalline precipitate with silver nitrate, 
and a pale blue crystalline precipitate with copper sulphate solution, 
to which a drop of ammonia has been added. W. C. W. 
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Ethylic Salts of Ethyl- and Isobutyl-chloromalonic Acid, 
Ethyl- and Isobutyl-tartronic Acids, Ethyl- and Isobutyl- 
hydroxyacetic Acid. By M. Guruzeir (Annalen, 209, 232—241). 
—The ethylic salt of ethylchloromalonic acid, CEtCl(COOEt),, is a 
colourless oil, sp. gr. 1:1] at 17°. On saponification with potassium 
hydroxide, it yields ethyltartronic acid, OH.CEt(COOH),, a white 
crystalline mass, soluble in alcohol, ether, and water. The acid melts 
at 98", with evolution of carbonic anhydride. By the action of heat 
at 180°, it is completely converted into hydroxybutyric acid. 
Diethylmalonic acid is decomposed by the action of bromine and 
water, with formation of diethoxalic and diethylacetic acids. 
Ethylic isobutylmalonate is soluble in alcohol and ether, but is not 


a with water. It boils at 225°, and has a sp. gr. of 0°983 at 
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Isobutylmalonic acid is a crystalline body, soluble in water, alcohol, 
and ether. It melts at 107°, with decomposition. 
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_ Ethylic isobutylehloromalonate is not miscible with water. It boik 
at 246°, and has a sp. gr. of 1:02] at 15°. On saponification with 
potassium hydroxide, it yields isobutyltartronic acid, CH.CBu(COOK), 
This acid forms a white crystalline deliquescent mass, very soluble in 
ether, alcohol, and water. It melts between 110° and 114°, and yield 
isobutylhydroxyacetic acid, when heated at 180°. Isobutylhydroy. 
acetic acid crystallises in white plates (m. p. 56°). Its zine salt 
(C,.H,03).Zn + 2H,0, erystallises in silky scales. 0°121 part of th 
anhydrous salt requires 100 parts of water at 16° for solution. h 
many of its properties this acid resembles the a-hydroxyisobuty acetic 
acid, which has been investigated by Erlenmeyer and Sigel (Ber.,1, 
1109), and by Ley (tbid., 10, 231). W. C. W. 


Isomalic Acid. By M. Scumorger (J. pr. Chem. [2], 24, 38 
44).—The author describes the following points of difference betwen 
his isomalic acid, already described in this Journal (36, 618), ani 
Béttinger’s methyltartronic acid [hydroxyethylidenesuccinic acid] 
described in this vol. (413), the last-mentioned author having sig. 
gested that the difference was that the author’s acid formed no crystal 
line salts, which is not the fact. 

Isomalic acid yields non-crystalline precipitates with calcium, 
barium, lead, and in strong solutions with silver salts; the latter is 
however, precipitated in the form of flat pyramids from dilute solutions; 
both varieties (the amorphous and crystalline) of the silver sali 
change spontaneously into needles in the presence of moisture. }y 
dissolving the amorphous barium salt in 100 times its weight of boi: 
ing water, and evaporating the solution, the salt is obtained in tablets 
with parallel sides; the formula is C,H,BaO,; -+ 2H,0: it loses it 
water of crystallisation over sulphuric acid, or by drying in the aira 
130°. The dry salt is hygroscopic; a sample left exposed to the air for 
about one hour absorbed 3 per cent. of water. The acid melts at 14’; 
a 10 per cent. solution in a 100 mm. tube had no effect on the plane 
polarisation ; heated to about 170°, it yields carbonic anhydride aul 
lactic acid. 

By heating 5 grams of isosuccinic acid with 10 c.c. of water, al 
14 grams of bromine in a sealed tube for six hours in a weter-bath 
dibromopropionic acid (m. p. 58°) and carbonic anhydride a 
formed. D. A. & 


Isoheptoic Acid from 8-Hexyl Iodide. By O. Hecur (Annales, 
209, 30¥-—338).—8-Hexyl iodide, prepared by the action of amo 
phous phosphorus and hydriodic acid on mannitol, was converted itd 
cyanide by heating with alcoholic potassium cyanide, and then int 
isoheptoic acid by boiling with potash. After purification, the adil 
has a sp. gr. at 0° of 0°9305, and becomes thick at —25°. Iti! 
clear oily liquid (b. p. 211°5°) having a weak rancid odour, ani 
is miscible in all proportions with alcohol, ether, benzene, &c., one pat 
being soluble in 278 parts water at 4°. The sodium salt gives whit 
precipitates, more or less sparingly soluble, with Al, Zn, Cd, Man, Ph 
Hg, and Ag salts; the calcium salt precipitates on warming. On o% 
dation, isoheptoic acid yields a mixture of butyric and acetic acils 
which proves its constitution to be CH,Me( CH,),CH Me.CO0k, 
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whence it may be termed methylbutylacetic acid. The acid products 
of oxidation were separated by fractional distillation with water. 

Methyl isoheptoate is a limpid, strongly smelling liquid (b. p. 156— 
157°), which does not solidify at —20°. Its sp. gr. is 0°8790 at 15°. 
The ethyl salt has a fruity odour, boils at 172—173°, and has a sp. gr. 
at 15° of 0°8685. Propyl isoheptoate, not so limpid as the foregoing, 
boils at 191—192°, and its sp. gr. at 19° is 0°8635, compared with water 
at 15°. The isopropyl ether (b. p. 177°) was not obtained quite pure. 
Potassium isoheptoate forms a deliquescent crystalline mass, easily 
soluble in water and alcohol; the sodium salt is less hygroscopic, and 
the lithium salt not at all. The salts of the alkaline earth metals 
erystallise with 1 or 2 mols. H,O, 100 parts of water dissolving 
13°8 parts of the calcium salt at 3°, 8°8 at 50°, and 6:46 at 89°. The 
silver salt is slightly soluble in water, and on evaporation separates 
in needles ; it is unaltered in diffused daylight. J. K. ©, 
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Pyroterebic Acid. By C. Grister (Annalen, 208, 37—55).—It 
has already been shown (this Journal, 38, 315) that the product of 
he dry distillation of terebic acid was a mixture containing two 
isomeric bodies, pyroterebic acid, and a lactone of the formula 
C,A~0,; since then a third body, teraconic acid, has been found. 
Pyroterebic acid is obtained in largest quantities when the distillation 
is conducted as quickly as possible. The product is treated with water, 
and baryta is added until the liquid becomes alkaline ; carbonic anhy- 
dride is now passed through until the barium carbonate first preci- 
pitated is redissolved; the lactone is extracted with ether; and, on 
evaporating down the residue to a small volume, barium teraconate 
ystallises out, and is collected. ‘he barium pyroterebate which 
remains in the mother-liquor is decomposed ; and the acid is distilled 
vith steam and purified by its calcium salt; the yield is about 14 per 
cent. of the terebic acid used. Pyroterebic acid, CeHwO., does not soli- 
dify at —15°, and has a characteristic sharp odour. If water is added 
othe dry acid, it is completely dissolved until the volume has increased 
fo three or four times the original ; on a further addition of water the 
iquid separates into two layers, the upper one being the aqueous 
acid ; a very large quantity of water is now required to produce perfect 
solution. This acid is lighter than water, whilst the isomeric lactone 
s heavier. The calcium salt, (CeH,O,),Ca + 3H,0, erystallises very 
easily in colourless glistening prisms, more soluble in hot than in cold 
rater. At 100° it loses 241.0, and is only quite free from water at 
120°. Some of this salt, left for some time over sulphuric acid in a 
lesiccator, became greatly changed ; it deliquesced in the air, gave no 
tid when acidified with hydrochloric acid, dissolved in water to a 
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is turbid solution, and, when dried in a vacuum, was left as an amorphous 
avi Mransparent mass. The silver salt, C,H,O,Ag, is scarcely soluble in 
pat told water, but easily in hot water; by boiling with water, it becomes 
hit Mscoloured, and separates in coloured leafy crystals from the hot 
Pi RMiltered solution. By boiling with water or by distilling with steam, 
“ he acid remains unchanged. Pyroterebic acid is converted into its 


omeric lactone partially on distillation, and completely by digesting 
tits boiling point. The action of hydrobromic acid on this acid has 
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already been described (this Journal, 38 378). Bromine converts jj 
into vily bye-products and dibromisocaproic acid, which crystallises 
from carbon bisulphide in large colourless crystals (m. p. 99—]()’), 
cold water is without action on this, but on warming it, the acid melts 
at about 70°, and, on boiling, dissolves with decomposition. This 
decomposition takes place more readily in neutral or alkaline solutions: 
the product, terelactone, CsHs02,t b. p. 210°, is a colourless mobile liquid, 
which easily solidifies at low temperatures, and remelts at 10—1?. 
It takes four times its volume of water to dissolve it at ordinary tempe. 
ratures, and is reprecipitated from this soletion by potassium carbonate, 
With bromine, it slowly forms a liquid addition-product. By diges 
tion with baryta, it is converted into the salt of the corresponi- 
ing hydroxy-acid. On evaporating the alcoholic solution of this salt 
in a desiccator, it remains behind as a vitreous mass. It is vey 
unstable; its aqueous solution deposits barium carbonate when evap. 
rated on a water-bath, and on heating the dry salt at 100° in an air. 
bath it continually loses weight. ° 

Teraconic acid, C;H,O,.—The barium salt, mentioned above, is dis. 
solved in dilute hydrochloric acid, aud the acid extracted with ether, 
from which solution it crystallises in large, well-formed asymmetric 
crystals (m. p. 161—163°).* The new acid is soluble in cold water ani 
ether, and very soluble in boiling water and alcohol; it is dibasic, 
thus differing trom its isomeride terebic acid. 

The barium salt, C;H,O,Ba, is precipitated in brilliant crystals when 
barium chloride is added to a solution of the ammonium salt, only 
slowly in the cold, but quickly when the solution is warmed; whe 
once precipitated, the salt is very sparingly soluble in water; the 
caleium salt, C;H,O,Ca, is precipitated as a sandy powder: in other 
respects, it resembles the barium salt. When teraconic acid is heatel 
to 160°, water is eliminated and an anhydride is formed, which boil 
with slight decomposition at 270—-280°, and recombines with water 
to form the acid. Hydrobromic acid converts it into terebic acid, itt 
isomeric lactone. Ethyl terebate is converted into the teraconate by 
the action of sodium. Teraconic acid forms a well crystallisel 
bromine addition-product. D. A. L 


Terpenylic Acid, Teracrylic Acid, and Heptalactone. iB) nee 
R. Firtig and O. Krarrr (Annalen, 208, 71—91).—Terpenylic acil 
mixed with terebic acid is obtained by the oxidation of turpentine-0l BF in \ 
with potassium dichromate and sulphuric acid; they are separated by 
treating the mixture of acids with ether until about two-thirds 5% are 
dissolved ; the residue is almost pure terebic acid ; the extract col 
tains the terpenylic acid, which is further purified by repeated erysts! BI in | 
lisation from dilute aqueous solution, a crystal of terpenylic acil MR ves 
being used to start the crystallisation each time. If the terpenylt i} con 
acid is pure, it will all melt at 70°; if, on the other hand, terebic acl 
is present, there will be crystals floating about in the clear liquit. 
Besides these two acids, acetic and terephthalic acids are formed 
this reaction ; the terpenes from lemon oil (b. p. 175°), carraway (b} 


* Crystals marked thus * are measured by Fock. Boiling poirts marked the 
+ are taken with the mercury column entirely in the vapour. 
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178°), and parsley (b. p. 157°5—158°), behave in a similar manner. 
Terpenylic acid crystallises in asymmetric prisms.** On oxidation, it 
breaks up into carbonic anhydride and acetic acid. Sodium amalgam 
is without action on it. Its salts have already been described by 
Hempel (Annalen, 180, 71). Like terebie acid, on warming with 
alkaline hydroxides, it is converted into salts of a dibasic acid, C,H,,0;. 
which the authors call diaterpenylic acid; the barium salt, C,H,,O;Ba 
+ 2H,0, erystallises in beautiful glistening prisms, which are very 
hard, and stick so fast to the sides of the vessel that they can scarcely 
be removed. The 2H,0 are driven off at 190—200°. The salt is only 
slightly soluble in water. The silver salt, C.Hi,0;Ags, is a thick white 
curdy precipitate, scarcely soluble in water aud only slightly dis- 
coloured by light. By decomposing these salts terpenylic acid is 
produced: hence this acid is also a iactonic acid. 

By the dry distillation of terpenylic acid, an acid and some neutral 
bodies are produced ; the latter have not yet been thoroughly investi- 
gated. The acid, called by the authors teracrylic acid, C;H.,O2, is 
purified by distilling it with steam, then by crystallisation as calcium 
salt, and finally by distillation; it boils at 218°+, and does not solidify 
in a freezing mixture; is colourless, has a characteristic odour resem- 
bling valerie and caproic acids, but more pleasant, is only slightly soluble 
in water, and is lighter than that liquid. It has no lactone mixed with 
it. The caleiwm salt, (C;HyO,).Ca + 5H,0, erystallises in long colour- 
less prisms if the solution is evaporated until a skin forms on the 
surface, and is then allowed to evaporate spontaneously in a desiccator. 
Should, however, the evaporation be continued on a water-bath, a salt 
will separate out in white opaque masses which contain little or no 
water, and are redissolved on cooling and standing; if the evapo- 
ration be continued until a large quantity of the dissolved salt ‘has 
thus separated out, and then left to stand some days, only part of 
the salt will be redissolved, and the other part will be changed into 
long glistening needles with 5H,O. This salt is easily soluble in cold 
water; if, however, it is heated with water over a free flame it loses 
its water of crystallisation and is precipitated as a white powder, 
which dissolves only in hot water. The silver salt, C;H,,O.Ag, forms 
a heavy white precipitate, crystallising from water in small white 
needles. It is rather unstable, is discoloured by light, and turns brown 
at 100°. The barium salt crystallises in beautiful prisms, easily soluble 
mn water. The potassium salt is deliquescent in the air. 

The products of the fusion of potassium teracrylate with potash 
are acetic acid, a small quantity of an acid which reduces silver 
salts, formic (?), and a non-volatile acid which is viscid, soluble 
in ether, only slightly in water, and as yet has not been further in- 
vestigated. By the action of hydrobromic acid, teracrylic acid is first 
converted into a brominated acid of the formula C;H,,BrO,, and then, 
after five or six hours, into its isomeric lactone; this conversion is quite 
quantitative. Heptolactone, C;H,.O2., is a colourless, clear, feebly 
odorous liquid, solidifying at 0° to a white crystalline mass (m. p. 
11’, b. p. 220°+). It is much less soluble in water than the caprolac- 
tones, requiring 12 vols. of water at 0°: its solution is equally as 
** Crystals marked ** sre measured by Schimper. 
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sensitive as regards heat. Boiling with alkaline hydroxides converts T 
it into the salts of hydroxyheptylic acid. The barium salt, (C;H);05),Ba, ne 
1s a very hygroscopic, amorphous varnish; it is extremely soluble ix oi 
water and absolute alcohol. Heated at 100° in an air-bath, it decom. TT 
poses and constantly loses weight. The silver salt, C;H,,O;Ag, crys. ac 
tallises from its aqueous solution, after standing for some time, in Te 
drusic aggregations of well formed, thick, hard, clear, colourless co 
prisms. It is more stable than the barium salt, and does not log 
weight when heated to 80°. Free hydroxyheptylic acid very soon — re 
breaks up into water and the lactone. til 
Teracrylic acid yields bromine addition-products; they cannot as er’ 
yet be obtained pure on account of their instability ; one is crystalline, re 
D. A. L. it 
Products of the Dry Distillation of Terpenylic Acid. By (. to 
Amruor (Arch. Pharm. [3], 18, 356—369).—To prepare terpenylic ho 
acid (C,H,,O,) in large quantities, 100 grams of oil of turpentine ar eff 
mixed with 800 of potassium dichromate, 1,000 of common sulphuric ! 
acid, and 4 litres of water, the oxidation proceeding quietly. The is 
mixture is boiled with a reflux condenser, until it becomes green, oil 
when it is poured through a cloth to keep back the resinous products, ste 
which are washed, dried, and reserved for subsequent examination. eve 
The liquid is now evaporated to half-bulk, extracted with ether, (». 
and the ethereal solution is left at rest for two days; the clear 0: 
solution poured off from the brown deposit is distilled ; and the ren 
greenish residue, consisting chiefly of terpenylic, terebic, acetic, and rat: 
terephthalic acids, and a syrupy acid, is diluted with water and fria 
heated, until the odour of acetic acid has disappeared. The residue is fro 
converted into sodium salts, filtered, acidified, and shakea with ether, Oxy 
thus leaving all the chromium, and most of the terephthalic acid acic 
behind. After distilling off the ether, diluting with water, and was 
leaving in a cool place, most of the terebic acid crystallises out. The the 
filtrate from it is evaporated to a smaller volume, and allowed to stand pec 
in an ice-safe as long as anything further crystallises out. The eth 
crystals separated from the mother-liquor (containing an acid met Pot 
tioned by Fittig and Krafft) by pressure, are recrystallised from T 
water, and the dry crystals are treated with an amount of ether i dec 
sufficient for their complete solution, the terpenylie acid dissolving zinc 
readily, but not the terebic acid. To entirely purify the terpenylic from not 
terebic acid, the operation must be repeated some six or eight times. B 
Some 6—7 per cent. of terpenylic acid was thus obtained from oil of oxal 
turpentine. Terpenylic acid was discovered by Hempel (Annalet, T 
180, 32). It is readily soluble in ether, alcohol, and water, at the was 
ordinary temperature, much more sparingly in ice-cold water, from tille 
which it can be obtained in large crystals, containing 1 mol. H,0 On 
(m. p. 57°5—58°5°), readily losing their water of crystallisation how ratu 
ever, and then melting at 89°. Terpenylic acid must be regarded a C;H 
an internal anhydride of the unknown dibasic diaterpenylic acid, desc 
C.H,,0;, similar to lactide. wate 
In the preparation of teracrylic acid, C;H,.02, by the dry distillation “. 
( 


of terpenylic acid, the best yield was obtained by slowly distilling no 
more than 20 grams of terpenylic acid, dried as far as possible at 4’ 
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The distillate (about 40 per cent. of the terpenylic acid employed) is 
neutralised with potassium carbonate, separated from the undissolved 
oil, and the solution shaken with ether, to remove the remainder. 
The solution of potassium teracrylate is acidified with hydrochloric 
acid, and distilled by steam until the distillate is no longer acid. 
Teracrylic acid not being readily soluble in water, separates in the 
cold in drops on the surface of the liquid. 

The residue in the retort is shaken up with ether several times to 
recover the undecomposed terpenylic acid, and after the ether is dis- 
tilled off, and the residue diluted with water, it is placed aside to 
erystallise. A not inconsiderable amount of a@ syrupy brown acid 
remains in the mother-liquor, and cannot by any means be crystallised; 
it is perhaps an isomeride of teracrylic acid. Terpenylic acid appears 
to be dimorphous. Calcium teracrylate is readily soluble in cold and 
hot water, and crystallises in long needles grouped in stars. It 
effloresces very readily. The author confirms Krafft (Ber., 10, 522). 

The neutral oil obtained by the dry distillation of the terpenylic acid 
is dissolved by shaking with water, and poured on to a damp filter, some 
oily brown drops remaining undissolved; the filtered is distilled with 
steam, the distillate shaken with ether, and the liquid remaining, on 
evaporation of the latter, dried over potassium carbonate, and distilled 
(b. p. 202—204°, all the mercury in the vapour). By boiling 5 grams 
of the liquid for some hours with baryta, with a reflux condenser, 
removing the excess of barium by carbonic anhydride, and evapo- 
rating, a yellowish gummy mass was obtained, becoming brittle and 
friable on drying over sulphuric acid. The mass was recrystallised 
from absolute alcohol. Its composition was that of a barium hydr- 
oxyheptylate, Ba(C;H,,;03),. On decomposing this salt with sulphuric 
acid, extracting with ether and distilling the ethereal solution, a liquid 
was again obtained (b. p. 202—204°), of the composition C,H,,0,, 
therefore a lactone. Its sp. gr. at 4° is 0°9818, it is colourless, with a 
peculiar ethereal odour, readily inflammable, easily soluble in alcohol, 
ether, and water, does not solidfy at — 16°, merely becoming thick. 
Potassium carbonate separates it from its aqueous solutions. 

The barium salt was obtained by neutralisation. The silver salt, by 
decomposing the barium salt with silver nitrate. The zinc salt from 
zinc sulphate and the barium salt. The hydroxyheptylic acid could 
not be obtained in the free state. 

By oxidising the lactone with warm dilute nitric acid, it yielded 
oxalic, but no succinic acid. 

The brown drops of oil mentioned above as insoluble in water, were 
washed thoroughly and then dried with potassium carbonate and dis- 
tilled. It boiled irregularly and above the boiling point of the lactone. 
On boiling it with a saturated solution of baryta in a reflux appa- 
ratus, and treating it with carbonic anhydride, &c., as above, a lactone, 
C;H.,02, was obtained (b. p. 210—212°), differing from the previously 
described lactone by being insoluble, or but very slightly soluble in 
_ The silver salt was obtained as a floceulent white precipi- 
To obtain teracrylic acid, the calcium teracrylate obtained above 
was dissolved in a little water, decomposed by hydrochloric acid and 
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placed in an ice-safe. The separated acid was mechanically removed, 
and the remainder extracted by ether. Teracrylic acid thus obtaingj 
is a thickish oily liquid (b. p. 217—-218°), dissolving in water with 
difficulty, but readily in alcohol and ether. The distilled acid wa 
reconverted to the calcium salt; ether could extract nothing from this 
solution, no lactone having been produced. From the differen 
behaviour of the calcium salt of the distilled from the undistilled acid, 
the author concludes that by distillation, teracrylic acid is converted 
into an isomeride, as angelic is changed into tiglic acid under the same 
circumstances. This acid seems also to be changed into an isomeride 
by one hour's boiling. The calcium salt is not very stable, being 
decomposed slightly on boiling. 

Ethyl teracrylate is a colourless, highly mobile liquid (b. p. 189- 
191°), with a pleasant fruity odour. 

By the action of hydrochloric acid a lactone boiling at 202—204’ 
is obtained. 

By the action of bromine in carbon bisulphide a bromolactone, 
C;H,,BrO,, and not an addition-product, is obtained. i= 


Action of Amylene Hydrochloride and of Amylene om 
Benzene in presence of Aluminium Chloride. By J.. Essym 
(Bull. Soc. Chim. [2], 36, 212—215).—When 20 grams aluminiun 
chloride are gradually added toa slightly warmed mixturé of 20 grams 
amylene hydrochloride and 110 grams benzene, a violent reaction takes 
place with evolution of hydrochloric acid. The liquid is then poured 
into water, and the oily layer which separates out yields amyl-benzene 
on distillation; this is formed in greater quantity if the reaction 
takes place in the cold. This amylbenzene (b. p. 185—190°, sp. gr, 
at 0° = 0°8728), gives a bromide which remains liquid at 0°, and dis. 
solves completely in cold alcohol. It appears to be identical with the 
amylbenzene obtaiaed by Friedel and Crafts from inactive amy] chloride, 
It seems probable that the action of aluminium chloride and benzene 
on amyl chloride, would give rise to the formation of amylene ani 
hydrochloric acid, which would combine, forming tertiary amy] chloride, 
the latter then reacting on the benzene: 50 grams amylene, b. p. 30- 
55°, when added to a mixture of 175 grams benzene and 25 grauws 
aluminium chloride, gives rise to a violent reaction with development 
of much heat. Amongst the products is amylbenzene, identical with 
that obtained by the previous reaction. It is probably tertiary amyl. 
benzene or dimethyl-ethyl-phenyl-methane, isomeric with the amy}- 
benzene which Fittig and Tollens obtained by the action of sodinm 
bromopentane and bromobenzene, and with that obtained by Lippman 
and Louguinine on treating benzylene chloride with zinc-ethyl 
When propy! bromide is boiled for some time with aluminium chloride, 
it is converted into isopropyl bromide. Very probably amy! chloride 
undergoes a similar transformation by the action of aluminium 
chloride in presence of benzene, although the action of the aluminium 
chloride alone gives rise to saturated compounds. C. H. B. 


Action of Sulphuric Acid on Mono- Di- and Tri-Brome 
benzene. By J. Herzic (Monatsh. Chem., 1881, 192—199),.—Mono 
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bromobenzene, when heated with sulphuric acid for some hours in a 
vessel provided with a reflux condenser, yields dibromobenzenesul- 
phonic acid (1:3: 5], together with a small quantity of monobromo- 
henzenedisulphonic acid. Dibromobenzene [1 : 4], similarly treated, 
gives & mixture of tetrabromobenzene [1 : 2: 4 : 5] and hexbromo- 
benzene, no sulphonic acid being formed ; this is in accordance with 
their known instability at high temperatures. Tribromobenzene 
(1:3:5] gives a large yield of hexbromobenzene. As _ carbonic 
anhydride is evolved in these reactions, it appears that a portion of the 
bromobenzene is oxidised, its bromine then reacting on the other por- 
tion to form more highly brominated products. A. J. G. 


Preparation of Metatoluidine. By O. Wipmann (Bull. Chim, 
Soc. [2| 36, 216).—Nitrobenzylene chloride, CsH,(NO,).CHCh, is 
dissolved in alcohol, mixed with a considerable quantity of hydro- 
chloric acid, cooled to 10°, and zinc-dust added, care being taken that 
the temperature does not rise above 12°. When all the chloride is dis- 
solved and the liquid is no longer rendered turbid by addition of water, 
the liquid is heated. If these directions are attended to nething but 
metatoluidine is obtained. If, however, the liquid is heated before 
al! the chloride is reduced (which often requires several days) then a 
resinous substance containing chlorine is formed, as Vienne and 


Steiner have observed. C. H. B. 


Direct Conversion of the Aromatic Amides into their Cor- 
responding Azo-Compounds. By A. R. Lerps (Chem. News, 44, 
210).—By the action of hydrogen peroxide on benzene, phenoloxalic 
acid anda small quantity of a yellow colouring matter are formed. 
Phenol itself is but slightly acted on by hydrogen peroxide in the 
cold; at the boiling heat, a tarry substance is formed. Naphthalene 
produces small quantities of naphthol, whilst naphthol behaves like 
phenol. Anthracene in glacial acetic acid solution is oxidised slowly 
to authraquinone. These results show that in certain cases hydrogen 
peroxide acts on organic bodies by the substitution of hydroxyl, in 
others by direct oxidation, and in the third place by both actions com- 
bined. The experiments were therefore extended to the aromatic 
amides, in the hope that hydroxylated derivatives of these compounds 
might be obtained. The amide was converted into the acetate, or 
when this was not possible, it was dissolved in excess of glacial 
acetic acid and a solution of hydrogen peroxide, containing 1 to 2 per 
cent., added in successive portions. 

Diphenylamine yielded a large amount of a black liquid and a black 
tar. Dimethylaniline, a dark red liquid with a black residue, soluble 
malcohol. Xylidine, a claret-coloured liquid with a blackish residue, 
soluble in alcohol, forming dark purple solution. Naphthylamine 
gave a rose-coloured liquid with a brownish-black residue. Ortho- 
toluidine gave a ruby-coloured liquid and a black tarry residue, 
soluble in alcohol. Aniline and paratoluidine acted differently. Their 
acetates, on gentle warming, gave a copious precipitate of a brownish 
crystalline appearance, which, when dried and sublimed, formed, in 
the case of paratoluidine, yellow needles; these were repeatedly 
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crystallised from alcohol, and finally gave magnificent orange neeils 
of parazotoluene, m. p. 143—144°. The sublimate from the aniline py, 
duct yielded large red crystals, together with some accompanying 
yellow oil. It had a melting point of 66°, showing that the body wy 
azobenzene. D. B. 


A New Azobenzenedisulphonic Acid. By J. V. Javovy 
(Monatsh. Chem., 1881, 219—223).—The only acid previously ob. 
tained by the direct action of pyrosulphuric acid on azobenzene is tly 
monosulphonie acid described by Griess (Annalen, 131, 89). 

When the liquid from which this acid has crystallised is furthe 
evaporated, first on a water-bath, afterwards in a vacuum, it yields thy 
new disulphonic acid. A better yield is obtained by heating azobenzew 
with 5 parts of crystallised pyrosulphuric acid at 150° for about 30—¥) 
minutes; no monosulphonic acid is then formed, and after dilutin 
with three parts of water and evaporation in a vacuum, the acid crys 
tallises in deliquescent orange-red needles of the rhombic system, 
showing the combination 2oPco, coPco and Poo, and having the 
formula CyHsN,(SO;H).,2H,O. The potassium salt erystallises with 
3H.O in orange-coloured rhombic prisms; the silver salt when cry 
tallised from boiling water, forms anhydrous microscopic needles; tle 
barium salt is sparingly soluble even in boiling water, the calciu 
and lead salts being more soluble. A comparison of the reactions 0 
this acid with those of the symmetric acids prepared by reductia 
from the nitrobenzenedisulphonic acids, shows no agreement. Sou 
indications were obtained of the existence of another acid in tl 
mother-liquor. A. J. G. 


Diazo-Compounds. Parr VII. By P. Griess (Ber., 14, 2032- 
2042).— Metazoxybenzophenol, C;H,(COOH).N : N.C,H,.OH, is forme 
when the nitrate or hydrochloride of metadiazobenzoic acid is pour 
into a solution of phenol in an excess of potassium hydroxide. (h 
adding hydrochloric acid to the alkaline liquid, the new acid § 
deposited in needles or plates of a red colour. The crystals melt # 
220°, and decompose at a higher temperature. They are soluble 
ether and alcohol. The barium salt, (OH.C,Hy.N : N.C,H,.COO),Ba+ 
34H,0, is deposited from a hot aqueous solution in pale yellow needle 
soluble in alcohol. 

Potassium metazoxybenzorthosulphonate, 


COOH.C,H,.N..CsH,(OH).SO,K + 4H,0, 


formed by the action of an alkaline solution of potassium orthophen! 
sulphonate on metadiazobenzoic nitrate, crystallises in four-sided platé 
or prisms of a yellow colour. The free acid is precipitated in brown's 
red crystalline granules, when strong hydrochloric acid is added to! 
hot aqueous solution of this potassium salt. The acid is soluble # 
water, alcohol, and ether. It forms two barium salts, viz. : 


(C,;H,O,N.SO,).Ba, 


crystallising in pale yellow needles or scales, and C,;H,O;N.S0,Ba * 
H,0, in dark yellow crystals. 
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Metazorybenzoyl-resorcinol, COOH.C,H,.N:.C;H;(OH),, crystallises 


pr in brown plates or needles soluble in alcohol. This acid detonates 
ring when heated. Its solutions dye wool and silk yellow. 
wu Metazoxybenzoyl-8-naphthol, COOH.C,H,.N2.C\wH,;.OH, forms red 


needles or plates (m. p. 235°) soluble in boiling alcohol. The potas- 
sium salt, CsH,(N.2CjH;O).COOK + 2H,0, crystallises in small 


needles or plates of a reddish-yellow colour. The barium salt, 
[CeH,(N2.CipH,O).COO},Ba + 33H,0, 


isa scarlet powder. The ethyl salt forms six-sided plates (m. p. 104°) 
luble in ether. 

The amide is formed when an alkaline solution of B-naphthol acts 
n diazobenzamide nitrate. From boiling alcohol, in which it is only 
lightly soluble, the amide is deposited in slender needles of an orange 
olour. 

Metazoxybenzoyl-B-naphtholsulphonie acid forms dark brown needles 
r plates having a green lustre. It is sparingly soluble in hot 
ater and alcohol. It dyes wool and silk orange. The barium salt, 
COOH.C,Hy.N».C;pH,O.SO;).Ba + 4H,0, crystallises in slender 
eedles of a reddish-yellow colour. 

To prepare metazoaybenzoyl-B-naphthol-«-disulphonic acid, 


COOH.C,H,.N».C\pH,(OH)(SO,H)., 


n aqueous solution of sodinm §-naphthol-a-disulphonate is mixed 
ith ammonia and diazoxybenzoyl-nitrate. After some time, the 
iquid is diluted, acidified with hydrochloric acid, and mixed with a 
iling solution of barium chloride. The red amorphous precipitate, 
rhich consists of the acid barium salt, 


COOH.C,H,.N:.C\H,(OH)(SO,).Ba + 6H.0, 


s filtered, washed, suspended in water, and decomposed by the theo- 
tical quantity of sulphuric acid. On evaporating the filtrate from 
e precipitated barium sulphate, the new acid remains as a yellowish- 
semicrystalline mass. It is soluble in water and alcohol, and is 
recipitated from its alcoholic solution by the addition of ether. The 
eutral barium salt, [COO.C,H,N.C,>H,(OH) (SO ).)Bas + 12H,0, is a 
d crystalline powder. 
Metazorysulphobenzoyl. B-naphthol-a-disulphonie acid, 


COOH.C,H,(SO;H).N..C\)H,(SO,H),.0H, 


ystallises in yellowish-red needles or prisms, soluble in water and 
cohol. The acid barium salt forms yellow needles sparingly soluble 
“ws water; the neutral barium salt forms red crystals insoluble in 
eT. 

Azoryanisyl-B-naphthol, COOH.C.H3(OMe).N».CyoHs.OH + 13H,0, 
sparingly soluble in alcohol, ether, benzene, and chloroform. 
LCiH,(N2-CwHs-OH)(OMe).COO },Ba + 44H,O forms small red 

es. 


Azoryanisyl-B-naphthol sulphonic acid, 
COOH.C,H;(OMe).N».C\H;(OH).SO,H, 


partion in dark-red needles, soluble in aleohol and in pure water. 
OL, XL, e 
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Wool and silk are dyed scarlet by this acid. The acid barium sj 
forms dark-red needles containing 8 mols. H,0. 
Azoayanisyl-8-naphthol-a-disulphonic acid, 


COOH.C,H,(OMe).N,.C.H,(SO,H),.0H + 3H,0, 


resembles the preceding acid in appearance. 

8-Naphtholazohippurie acid, COOH.CH.NH.CO.C,Hy.N2.C1oH;.08, 
is deposited from its alcoholic solution in reddish-yellow needles, which 
decompose when heated to the melting point. 

All those compounds which contain SO;H in the naphthol-grouy, 
split up on reduction with tin and hydrochloric acid, with formatin 
of free sulphuric acid : 


COOH.C,H,.N:.C)H,(SO;H),.OH + 4H + 2H,0 
Azobenzoic 8-naphthol-a-disulphonic acid. 


= COOH.C,H,y.NH, + CyH,(OH).NH, + 2H,S0, 


Amidobenzoic acid. f-amidonaphthol. 


If ammonium sulphide is used as the reducing agent, no sulphari 
acid is liberated : 


COOH.C,H,.N;.C,,H,(SO,H)..OH + 2H, 
= COOH.C,Hy.NH, + NH,.C,oHy(SO3H),.08. 


f-amidonaphthol-a-disulphonie acid. 


This disulphonic acid crystallises in dirty-white scales, containing 
3 mols. H,O, soluble in water and aleohol. The corresponding monosi: 
phonic acid forms grey needles or prisms, sparingly soluble in hot 
water, hydrochloric acid, and alcohol. W. C. W. 


Phenylsarcosine. By F. Tiemany and R. Priest (Ber., 14, 18 
—1984).—When benzaldehyde cyanhydrin is digested in a closed flax 
for five hours with an alcoholic solution of methylamine at 70°, phen! 
sarcosine nitril is formed. To separate this body from benzaldehyé 
the crude product is dissolved in hydrochloric acid and filtered. Th 
filtrate is mixed with potash and extracted with ether. Tie 
nitril in the solution is converted into the hydrochloride of pheny! 
sarcosinamide, CHPh.NHMe.CONH,.HCI, by the action of stro 
hydrochloric acid. The hydrochloride and the free amide crystallit 
in needles. On boiling with dilute hydrochloric acid, the amides 
slowly converted into phenylsarcosine hydrochloride, which erystt 
lises in plates soluble in alcohol and in water.  Phenylsarcosiié 
CHPh.NHMe.COOH, forms slender plates insoluble in alcohol aul 
ether. It sublimes at 274° without melting. 

Aniline unites with the cyanhydrins of aldehydes and _ ketoné 
forming crystalline compounds. w. ©. W. 


Constituents of Wood Tar. By F. Tiemann and P. Kort 
(Ber., 14, 2005—2014).—The acid wood tar oils boiling between 1* 
and 300° contain phenol, paracresol, z-metaxylenol, guaiacol, creos0 
and the dimethylic ethers of pyrogallol, methylpyrogallol, and propy 


ORGANIC CHEMISTRY. 51 


pyrogallol. The constituents may be separated into three different 
jasses, viz., indifferent, cresol, and guaiacol oils, by the following 
reatment. A solution of oil in double its volume of ether is shaken 
ith 5 per cent. potash-solution, the acid oils are taken up by the 
kali, and the indifferent oils remain in the ether. The alkaline 
olution is acidified with sulphuric acid and extracted with ether. 
er evaporating the ether, the residue is distilled and the distillate 
;s mixed with half its volume of ether and twice its volume of a 
aturated solution of alcoholic potash. The guaiacol and cresol are 
eposited as a crystalline potassium compound ; the filtrate contains 


resol and its homologues. W. C. W. 


Two New Nitrophenols. By F. Firrica (J. pr. Chem. [2], 24, 
—15; comp. Abstr., 1881, 46).—This paper is an answer to Natanson 
ibid., 38, 463) and Claus (ibid., 647), and a further support to the 
ypothesis suggested by the author in a former paper (cbid., 36, 150 

153). 

Fourth Mononitrophenol (m. p. 31°; b. p. 205—207°).—If a mixture 
f this modification and orthonitrophenol is heated at 31—34°, the 
ormer will melt whilst the latter remains unfused until the tempera- 
ure rises to 45°. On cooling, the ortho-derivative separates out at 
rst, the fourth derivative remaining liquid and solidifying later on. 
In making fourth amidophenol by the reduction of the nitrophenol 
ith tin and hydrochloric acid, it is necessary to have the metal in 
xcess, and to prevent the temperature from rising too high; for 


ning therwise the product will be orthoamidophenol. The sulphate of 
ost Fourth amidophenol melts at 220° with decomposition. 

. hat By treating fifth nitrophenol very carefully with tin and hydro- 
W. hloric acid, the author obtains a molecular compound of the nitro- 


henol with hydrochloric acid, (OH.C,H,.NO,),;HCI, crystallising from 
ter in needles (m. p. 110°); on decomposing with sodium carbonate 
reproduces the nitrophenol (m. p. 108°). He, therefore, thinks that 
e production of the fifth amidophenol mentioned in the paper referred 
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hyde, above depends upon some special condition with which he himself 
a not yet acquainted. D. A. L. 
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Constitution of Orcinol. By F. Timmann and F. Srrena (Ber., 
t, 1999—2005).—To prepare dimethylorcinol, CsHsMe(OMe)., a 
ixture of anhydrous orcinol (1 part), potash (1 part), methyl iodide 
} parts), and methyl alcohol is boiled for six hours in a flask fitted 
ith an upright condenser. After the addition of water, the product 
evaporated to expel the methyl alcohol, and the residue is acidified 
th sulphuric acid and extracted with ether. The ethereal solution is 
aken with a 5 per cent. solution of potash, which dissolves orcinol 
d monomethylorcinol, but leaves dimethylorcinol in the ether. On 
porating the ether, dimethylorcinol remains as a pale yellow liquid 
' p. 244°), miscible with alcohol, ether, and benzene. When 
mine-water is added to the alcoholic solution of dimethylorcinol, 
omodimethylorcinol, C,;HBr,Me(OMe),, is obtained. This substance 
— in colourless plates (m. p. 160°), soluble in alcohol, ether, 
nzene. 


e 2 
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To extract the monomethylorcinol from the dilute potash solation 
mentioned above, the liquid is acidified with sulphuric acid and 
treated with ether. After evaporating the ethereal solution, the 
residue is washed with water to remove orcinol, and distilled. Mono. 
methylorcinol is a syrupy liquid (b. p. 273°), soluble in ether, 
alcohol, and benzene. Dibromomonomethylorcinol, 


C,HBr,Me(OMe).OH, 


erystallises in white needles (m. p. 146°). 

On oxidation with potassium permanganate, dimethylresorcinol 
yields an acid, which is identical with dimethyl-a-resorcylic acid, 
prepared by saponifying the methyl salt obtained by the action of 
potash and methyl iodide on a-resorcylic acid. ' 

Dimethyl-a-resorcylic acid, CsH;(OMe),,COOH [3 : 5:1] erystallises 
in needles (m. p. 176°), soluble in alcohol, ether, and hot water. The 
salts of the alkalis and alkaline earths are soluble. Ammonium 
dimethyl-a-resorcylate gives crystalline precipitates, with silver, lead, 
zinc, and copper salts. The formation of this acid from orcindl 
proves that the latter has the constitution ascribed to it by Vogt and 
Henninger (Ber., 5, 326), viz., CSH;Me(OH), [1: 3: 5]. 

W. C. W. 


Quinol Derivatives. By F. Tiemann and W. H. Max Min 
(Ber., 14, 1985—1999).—Gentisic acid, also known as hydroxysali- 
cylic or quinolearboxylic acid, has been described by Lautemann 
(Annalen, 118, 372 ; 120, 311) ; Liechti (Ann. Supp., 7, 144) ; Demole 
(Ber., 7, 1436); and by von Rakowski and Leppert (Ber., 8, 788). 
Gentisic aldehyde, CsH;(COH)(OH), [1 : 1:5], is prepared by heat. 
ing quinol (10 grams), chloroform (100 grams), with an 18 per cent. 
soda solution (550 c.c.), on a water-bath for seven hours. The product 
is acidified with sulphuric acid, and filtered when cold. The filtrate 
is extracted with ether, and after the greater part of the ether has 
been distilled off, the remainder is treated with a solution of hydrogen 
sodiam sulphite. The sulphite solution is decomposed by sulphur 
acid, and shaken with ether. On evaporating the ethereal solution, 
crude gentisic aldehyde is deposited. To completely remove the 
quinol with which it is mixed, it is again converted into the sodium 
sulphite compound, which is repeatedly extracted with ether. 

The pure aldehyde crystallises in lustrous yellow needles (m. p. 99"), 
soluble in water, alcohol, ether, chloroform, and benzene. The aqueous 
solution is coloured yellow by alkalis, and blue by ferric chloride. A® 
alcoholic solution of the aldehyde unites with aniline to form a com 
pound crystallising in beautiful red crystals. Fusion with potash con- 
verts gentisic aldehyde into gentisic acid (m. p. 196—197°). 

Monomethylquinol (m. p. 53°) is best prepared by Rakowski’ 
method, viz., by digesting quinol (50 parts) with potash (25%) 
and methyl iodide (645 parts). On treating this compound with 
chloroform and a solution of an alkali, metamethoxysalicylaldehyt 
C.H;(COH)(OH).OMe [1 : 2: 5], isformed. It is volatile in a current 
of steam, and is purified by conversion into the hydrogen sodium st! 
phite compound. The aldehyde melts at + 4°, and boils at 248°; " 
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‘s soluble in alcohol and ether, and is coloured yellow by alkalis, and 


ition blaish-green by ferric chloride. By the action of hydrochloric acid in 
and sealed tubes at 150°, itis decomposed into methyl] chloride and gentisic 
the aldehyde. An alcoholic solution of the aldehyde unites with aniline 
ONd. to form the compound C,H,(CHNPh)(OH).OMe, which crystallises in 


red needles (m. p. 59°). 

Dimethylgentisie aldehyde, CepH;(COH)(OMe), [1 : 2: 5], is prepared 
by warming the sodium compound of metamethoxysalicylaldehyde, 
dissolved in methyl alcohol, with methyl iodide. The alcohol is dis- 
tilled off, and the residue distilled in a current of steam. This sub- 
stance forms slender needle-shaped crystals, soluble in alcohol, ether, 
and hot water. It melts at 51°, and boils at 270°; the corresponding 
metaethoxysalicylaldehyde, melts at 60°, and boils at 280—285°. On 
oxidation with potassium permanganate, dimethylgentisic aldehyde 


lisss BP yields, dimethylgentisic acid, CsHs(COOH)(OMe), [1 : 2: 5], which 
The erystallises in silky needles (m. p. 76°), soluble in alcohol, ether, and 
tum hot water. The crystalline copper salt of this acid is insoluble in 
ead, water. The lead salt crystallising in prisms, and the silver salt in 


needles, are soluble in hot water. 

By the action of acetic anhydride on an ethereal solution of the 
sodium compound of metamethoxysalicylaldehyde, the acetic derivative 
is produced. This body forms delicate white needles (m. p. 63°), 
soluble in ether, alcohol, and hot water. On oxidation with potassium 
permanganate it yields acetometamethoxysalicylic acid. Aceto- 
metethoxysalicylaldehyde crystallises in needles, which melt at 69°. 


oe On boiling metamethoxysalicylaldehyde with an excess of acetic 
nole anhydride, the compound C,H,{CH(OAc),}(OAc).OMe [1 : 2: 5], is 
4 obtained. It crystallises in- needles (m. p. 70°), soluble in alcohol, 


chloroform, ether, and benzene. With strong sulphuric acid, an orange 
coloration is produced. If the aldehyde is digested with sodium acetate 


ak CH: CH 
rate aud acetic anhydride, metamethoxrycoumarin, MeO.CoHsC Ee” 
os O—-CO 


produced. This body crystallises in plates (m. p. 103°), freely soluble 
in alcohol and ether, and sparingly soluble in hot water. Itis isomeric 
with methyl umbelliferon (Ber., 12, 996). 

Metamethowysalicylic acid, CsH3(COOH)(OH).OMe [1 .2:5] (m. p. 
142°), prepared by heating the crude acetic derivative with an alkali, 
has been described by Kérner and Bertoni (Ber., 14, 848). 

W. C. W. 
Action of Nitrous Acid on the Ethyl Pyrogallates By P. 
Wesetsky and R. Benepixr (Monatsh. Chem., 1881, 212--218).— 
Monethyl pyrogallate, when treated in ethereal solution with 
Weselsky’s reagent, yields only one well characterised product, ethyl 
nitropyrogallate, CeH,(NO,)(OH),.OKt + HO, in the form of yellow 
plates or flat needles, of golden lustre and steel-blue shimmer. On 
standing over sulphuric acid, it loses its water of crystallisation, and 
becomes of a red-brown colour. It then melts at 139°, can be distilled 
by careful heating, and dissolves in alkalis with a fine red colour. 
Diethy] pyrogallate similarly treated yields, after several hours, long 
flexible, dark needles, of the formula C.H.;NO,. These are decom- 
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posed by water into nitric acid, and a white crystalline precipitate 
which has all the properties of Hofmann’s ethyl-cedriret. The mother. 
liquor from these crystals contains diethylic nitropyrogallate, 


C,H.(NO,)(OEt)..0H, 


crystallising in white needles, which melt at 123°, dissolve in alkalis 
with yellow colour, and can be distilled. 

The action of nitrous acid on triethylic pyrogallate gives no note. 
worthy result, but by the action of nitric acid on a solution in glacial 
acetic acid, triethylic dinitro-pyrogallate, CsH(NO,).(OEt)s, is obtained 
in brilliant yellow needles (m. p. 75°). Strong nitric acid, when 
acting on triethylic pyrogallate or its dinitro-derivative, gives a violert 
reaction, in which a small quantity of triethylic trinitropyrogallat, 
C.(NO.),(OEt)s, is formed. It crystallises in pale yellow neeiles 
(m. p. about 93°). A. J. G. 


Preparation of Protocatechuic Aldehyde from Catechol, 
Derivatives of Guaiacol and Creosol. By F. Trmmany an/ 
P. Korrr (Ber., 14, 2015—2028).—Protocatechuic aldehyde, 


C;H;(COH)(OH), [1: 2: 4] 


(m. p. 50°), can be prepared by boiling a mixture of catechol (10 parts), 
chloroform (100), and a 16 per cent. soda-lye (6U0 parts) for six 
hours. ‘The product is acidified with hydrochloric acid and allowed tv 
cool. It is then filtered, and the filtrate extracted with ether. The 
aldehyde in the ethereal solution is purified in the usual way by econ 
verting it into the crystalline double compound with sodium sulphite. 
The properties of protocatechuic aldehyde and of guaiacol have been 
previously described (Ann. 159, 148; Ber., 8, 1123). An energetic 
reaction takes place when alcoholic solutions of bromine and guaiacil 
are mixed, a tribromo-derivative, C;HBr,(OQMe)(OH) [1 : 2] being 
formed. This substance erystallises in silky needles (m. p. 102°), easily 
soluble in alcohol, ether, benzene, light petroleum, and glacial acetic 
acid. 

Methylguaiacol or dimethyleatechol, CsHyOMe)2, formed by the 
action of methyl iodide on a solution of guaiacol in dilute soda, is a 
strongly refractive liquid (b. p. 205°). It is attacked by bromine. 
water in an alcoholic solution, yielding a dibromo-product, which 
crystallises in colourless prisms (m. p. 93°), soluble in alcohol, ether, 
benzene, and light petroleum. 

Ethyljuaiacol or ethylinethylcatechol, CsH,(OMe).OEt, is a highly 
refractive liquid, boiling at 213°. 

On shaking together an aqueous solution of potassium-guaiacd 
with potassium hydroxide and pyrosulphate, gwaiacol-potassiws 
sulphate, C;H,(OMe).O SO,K, is deposited. This substance is preci 
pitated on adding ether to its alcoholic solution in fine needles. 

Potassium guaiacolsulphonate, C;Hy{OMe)(OH).SO;K, is obtained 
by heating guaiacol with strong sulphuric acid. The product 3 
poured into water, neutralised with bariam carbonate, and filtered. 
Potassium sulphate is added to the filtrate until the barium is exactly 
precipitated. Two potassium salts appear to be formed, one is solublem 
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alcohol and uncrystallisable ; the second salt crystallises in prisms, inso- 
luble in absolute alcohol. Attempts to replace the SQ; in these salts 
by cyanogen or carboxyl have been unsuccessful. 

.* Acetogquaiacol, CsH,(OMe).OAc, is a clear liquid, b. p. 235—240°. 
Vanillin and 8-metamethoaysalicylaldehyde, C;H;(COH)(OH).OMe 
(1:2:3], are formed on boiling guaiacol (5 grams) with soda (36), 
chloroform (40), and water 600 c.c. The product is acidified, ex- 
hausted with ether, and the ethereal solution treated with hydrogen 
sodium sulphite. The crystalline compound obtained in this way 
is decomposed by an acid, and on distilling the mixture of vanillin 
and 8-metamethoxysalicylaldehyde in a current of steam under 1} to 
2 atmospheres pressure, the latter compound is carried over, and is 
extracted from the distillate with ether. On evaporating the ether, a 
yellow oil remains, which boils at 264—268°. It is soluble in alcohol, 
ether, chloroform, and benzene. The properties of creosol, 


C,H,Me(OMe).0H 


(b. p. 220—224°), and methylcreosol, C;H;Me(OMe), (b. p. 214—218"), 
have been already described (Ber., 10, 206, and 8, 1136). 
Metahomo-B-metamethoxysalicylaldehydle, CsH,(COH)(OH)(OMe)Me 
(1:2:3:5], obtained by the action of chloroform on a solution of 
creosol in dilute soda, is an oily liquid, which boils at 270—275” It 
is soluble in alcohol and ether, and ferric chloride produces an intense 
green coloration in its alcoholic solution. Ww. OG We 


ate, 


her. 


Preparation of Amido-acids from the Cyanhydrins of 
Aldehydes and Ketones. By F. Tismann (Ber., 14, 1957—1966). 
—The cyanhydrins are prepared by digesting the aldehydes or ketones 
with the equivalent quantity of aqueous hydrocyanic acid (20—3vU 
per cent.). The mixture is slowly heated in soda-water bottles: in 
the case of the aromatic compounds, it is necessary to maintain the 
temperature at 100° for several hours. These bodies may also be pre- 
pared by the method used by Urech (Annalen, 164, 255) and Spiegel 
(Ber., 14, 235, this vol., 277). The cyanhydrins of the aldehydes and 
ketones readily exchange their hydroxyl for NH,, when they are 
treated with an equivalent quantity of alccholic ammonia. When the 
reaction does not take place at the ordinary temperature, the mixture 
is heated in sealed tubes at 100°. The alcoholic solution is mixed 
with strong hydrochloric acid, and is then saponified by boiling with 
dilute hydrochloric acid. The alcohol and the excess of hydrochloric 
acid are distilled off, and the amido-acid is precipitated by ammonia, 
if it is insoluble in water. In the case of soluble amido-acids, the 
acid solution is evaporated to dryness, and the residue extracted with 
alcohol. The extract is evaporated and the hydrochloride of the 
amido-acid separated from ammonium chloride, by treatment with 
alcohol. To obtain the free acid, the hydrochloride is digested with 
oxide of silver, and the silver in the solution is removed by sul- 
phuretted hydrogen. 

The amido-acids from the aldehydes may be represented by 
COOH.CHR.NH), and those from the ketones by COOH.CR».N Hy. 
W. C. W. 
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Amido-acids from the Cyanhydrins of Benzaldehyde, 
Acetone, and Diethylketone. By F. Timmayy and L. Frieptiypg, 
(Ber., 14, 1967—1976).—Benzaldehyde cyanhydrin, CHPh(OH).cy, 
is a yellow oil, which solidities at —10°, and decomposes when strongly 
heated. When left in contact with strong hydrochloric acid, it forms 
the amide of mandelic acid, CHPh(OH).CON H,, which crystallises in 
white slender prisms (m. p. 190°), soluble in alcohol and in hot water, 
It is converted into mandelic acid by boiling with hydrochloric acid, 

Phenylamido-aceto-nitril, CHPh.NH,.CN, formed by the action of 
alcoholic ammonia on benzaldehyde cyanhydrin, is an unstable con. 
pound. On evaporating a solution of this body in dilute hydrochloric 
acid, needle-shaped crystals of phenylamidoacetamide hydrochloride 
are obtained. This substance has been previously described by Pléch! 
( Ber., 13, 2120). The free base has not been isolated, as the hydro. 
chloride yields phenylamidoacetic acid, when acted on by acids or 
alkalis. Barium and magnesium phenylamido-acetates, Ba(CsH,NO,), 
and Mg(CsH,NO,). + 3H.0, crystallise in white plates, soluble in hot 
water. The si/ver salt, AgC;H.NO., forms slender prisms, insoluble in 
water. Phenylamidoacetic acid is converted into mandelic acid by 
the action of sodium nitrite on its hydrochloride. On dry distillation, 
phenylamidoacetic acid splits up into benzylamine and benzylammo- 
nium benzylearbamate, CH,Ph.NH.COO.CH,Ph.NH,. The latter 
compound crystallises in glistening plates (m. p. 99°), soluble in 
alcohol and in water. 

Acetone cyanhydrin was not obtained in the pure state. The crude 
product is converted into «-amido-isobutyronitril by treatment with 
alcoholic ammonia at 50—60°. By the action of strong hydrochloric 
acid at the ordinary temperature, and afterwards of dilute hydn- 
chloric acid at a higher temperature, on this alcoholic solution, the 
hydrochloride of %-amidoisobutyric acid is produced. As the acidis 
soluble in water, it is prepared by boiling its hydrochloride with silver 
oxide. This acid has the formula COOH.CMe.NH,Me, and is iden- 
tical with the amidodimethylacetic acid of Urech (loc. cit.) and Heintz 
(Annalen, 198, 42). By the action of sodium nitrite on the hydm- 
chloride, «-hydroxyisobutyric acid (m. p. 78°) is obtained. 

On saponification, diethylketone cyanhydrin yields hydroxydiethy!- 
acetic acid, COOH.CEt,.OH (m. p. 80°), which is identical with the 
diethoxalic and diethylglycollie acids of Frankland and Duppa 
(Annalen, 135, 25) and of Henry (Ber., 5, 950). 

When the nitril obtained by the action of alcoholic ammonia on 
diethylketone cyanhydrin is treated with hydrochloric acid, it 
converted into the hydrochloride of  amidodiethylacetic acid, 
COOH.CEt,.NH..HCl, which crystallises in thick white prisms. The 
free acid forms glistening plates or prisms, soluble in water and 
alcohol, but insoluble in ether. When cautiously heated, it sublimes 
without melting ; when suddenly heated, it decomposes into carbonic 
anhydride and anamine. The acid is isomeric with leucine, and bears 
a strong resemblance to a-amido-isobutyric acid in its properties. 
The silver salt, AgC;H,.NO,, crystallises in white shining plates. = 

W. C. W. 


ORGANIC CHEMISTRY. 57 


Amido-acids from Anisaldehyde and from Acetophenone. 
By F. TieMANN (Ber., 14, 1976-—1982).—If anisaldehyde cyanhydrin 
is left in contact with strong hydrochloric acid for 12 hours, the amide 
of paramethoxymandelic acid, CH,0.C,H,y.CH(OH).CONH,, is depo- 
sited as a crystalline mass, together with a resinous body. After the 
latter is removed by digestion with ether and the residue is recrys- 
tallised from alcohol, the amide is cbtained in small scales (m. p. 159°). 
Paramethoeymandelic acid is prepared by dissolving crude anisalde- 
hyde cyanhydrin in sufficient alcohol to prevent the formation of a 
turbidity, when the solution is mixed with eight times its volume of 
hydrochloric acid (sp. gr. 1-10), diluted with an equal bulk of water. 
The mixture is boiled for six hours in a flask fitted with a reflux con- 


hi denser, fresh quantities of hydrochloric acid being added from time to 
0. time. The alcohol in the liquid is removed by distillation and the 


residue is filtered, diluted with water, and evaporated to expel a por- 
tion of the hydrochloric acid, and extracted with ether. The oil 
which remains on evaporating the extract is dissolved in ether, and 
shaken up with dilute soda solution. The alkaline solution is acidified 
with hydrochloric acid, and again extracted with ether. This solution 
deposits the acid in ice-like crystals (m. p. 93°), soluble in hot water, 
alcohol, ether, chloroform, and benzene. On exposure to the air, the 
acid is changed into a resinous mass. The copper and silver salts 
are amorphous; the barium salt is crystalline. 
Paramethoryphenylamidoacetic acid, MeO.C,Hy.CH(NH,).COOH, 
is formed when paramethoxyphenylamidoacetonitril, prepared by the 
action of alcoholic ammonia on anisaldehyde cyanhydrin at 70° for 
8 hours, is saponified by hydrochloric acid in the manner just de- 
scribed. The acid crystallises in needles, insoluble in alcohol and 
ether. It sublimes at 225° without melting. The hydrochloride crys- 
tallises in needles, and the copper salt is amorphous. 

The formation of atrolactic acid from acetophenone cyanhydrin has 


‘ne been recently described by Spiegel (Ber., 14, 235, 1352). When 
ita acetophenone cyanhydrin is digested with the equivalent quantity of 


alcoholic ammonia at 70° in closed flasks for 8 hours, the nitril of a- 
amidohydratropic acid is produced. On saponification with hydro- 
chloric acid, the nitril is converted into the hydrochloride of the acid. 
The free acid, HOOC.CMePh.NH,, forms needle-shaped crystals, in- 
soluble in alcohol and ether, but soluble in water. The acid sublimes 
at 260° without melting. The salts are freely soluble in water; the 
wpper salt forms pale blue needles. The hydrochloride also crys- 
tallises in needles. It is converted into atrolactic acid by the action 
of sodium nitrite solution. WwW. 6. 'W. 


Remarks on the three Preceding Papers. By F. Timmann 
(Ber, 14, 1985).—The results contained in the three preceding 
papers show that amido-nitrils and amido-acids can easily be prepared 
tom the cyanhydrins of aldehydes and ketones of the aromatic as 
well as the fatty series, without the formation of large quantities 
of bye-products. 

The secondary amido-acids from the aldehydes are less soluble in 
water than the tertiary amido-acids prepared from the ketones. 
W. C. W. 
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Ethylic Benzylchloromalonate-Benzyltartronic and Pheny). 
lactic Acids. By M. Conrav (Annalen, 209, 241—248) —Thy 
author points out that the method by which he accomplished the 
synthesis of benzyltartronic and phenyllactic acids from ethylie 
chloromalonate (Abstr., 1481, 168) may be advantageously used as q 
mode of preparing these acids. W. C. W. 


Synthesis of Organic Acids by the Electrolysis of Water 
by means of Carbon Electrodes. By A. Barrow and §. 
Papasoatt (Chem. Centr., 1881, 327—528).—During an investigation 
of the laws of galvanic polarisation, Bartoli observed that when 
graphite, gas-carbon, or charcoal is employed as the positive electrode, 
it in course of time undergoes considerable decomposition, falling as, 
fine powder to the bottom of the voltameter, whilst no such decom. 
position is observed when the carbon forms the negative electrode, 
The authors have investigated the cause of this phenomenon, and haye 
found that the volume of gas given off from the positive carbon 
electrode is much less than when this electrode is of platinum. The 
oxygen which has thus disappeared must, therefore, have combined 
with the carbon of the electrode. Similar phenomena are observed 
in dilute sulphuric and acetic acids, and in solutions of potash or 
soda; whilst in the case of solutions of ammonia, or of the neutral 
or acid carbonates of sodium and potassium, the normal quantity of 
oxygen appeared at the positive electrode. The nature of the carbu 
forming the positive electrode also influences the results. 

Among the products obtained when the electrolyte consisted of dis 
tilled water or of potash solution and the positive electrode of gas 
carbon or of graphite, were mellitic and hydromellitic acids. |n 
this connection, it is worthy of note that Schultze (ibid., 1871, 64) 
also obtained mellitic acid by oxidising carbon with permangauie 


acid. T. C. 


Colouring Matter from Dimethylaniline and Chloranil. 3; 
H. Wicuecuaus (Ber., 14, 1952—1953).—The bluish-violet colouring 
matter which is produced when dimethylaniline is acted on ly 
chloranil, tri- or tetra-chloroquinones, or by dichloronaphthoquinone, 
yields, on reduction with tin and hydrochloric acid, a colourless bas, 
CieHooN2, or CizZHsMe,N2. This substance is deposited from alcohol» 
shining plates (m. p. 173°), soluble in ether, benzene, chloroform, 
glacial acetic acid, and in hot alcohol. The hydrochloride forms 
colourless deliquescent crystals, which turn blue on exposure to the 
air. With platinum tetrachloride, it yields a double salt crystallisig 
in needles, CygsHoN2,2HCI1,PtCh. 

The base unites with two molecules of methyl iodide, forming 
CisHoN2,2Mel. This compound is freely soluble in water, but les 
soluble in alcohol. It is decomposed by moist oxide of silver, yielding 
a powerful base, whose hydrochloride unites with platinum chloride 
forming C,¢HN.(CH,O)PtClH,. W. C. W. 


Gallein and Coerulein. By K. Bucnxa (Annalen, 209, 24- 
277).—Gallein was first prepared by Baeyer (Ber., 4, 455) by heat 
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ing together phthalic acid and pyrogallol ; on treating it with sulphuric 
acid coerulein is formed. The formula Cy» H,,O, was assigned to 


the gallein. On heating to 180° it lost water, and was converted into 
slic JP its anhydride, CoHi.0,, or CO< OS C[0,H,(OH).].10. This for- 
a 4 


mula appears to be confirmed by the fact of a tetra-acetyl compound 
being formed when this body is heated with acetic anhydride. Its 
behaviour, however, with reducing agents is not explained by the 
above formula. In contact with potash and zinc-dust in the cold, it 
takes up two atoms of hydrogen; the product, if the above consti- 
tution were correct, should be analogous to phenolphthalin, possess 
acid properties, and be converted by means of strong sulphuric acid 
into a product analogous toe phenolphthalidin. The reduced gallein, 
however, has no acid properties, and dissolves in cold sulphuric 


“Om. 
rode. acid, being thrown dewn unchanged by addition of water. On the 
have other hand, by further reduction, it takes up two more atoms of 


hydrogen, and is converted into a strongly acid body, which by the 
action of cold sulphuric acid is converted into coerulein, a compound 
analogous to phenolphthalidin. This product of a second reduction, 


rved called by the author gallin, must therefore stand in the same position 
h or as phenolphthalin, and the question of the constitution of the body 
nteal intermediate between gallin and gallein, termed hydrogallein, naturally 
ty of arose. The acetyl derivative of this compound is identical with that 
shee obtained from gallein, containing four acetyl-groups. We must 


therefore either assume that in the formation of gallein a direct combi- 
nation occurs between the two phenyl-groups of the pyrogallol residue, 
which is broken up on the one hand by the addition of two atoms of 
hydrogen, and on the other by the action of acetic anhydride, an 
assumption for which there is no precedent, or that two of the 
hydroxyl-groups have been oxidised, giving rise to a quinone, as is 
known to be the case in the formation of cedriret. Gallein would then 
ae CoH, C,H.(OH) 
have the constitutional formula, CO< ~ O-7e< C,H.(OH) >0, \ O, 


and hydrogallein, CO< C++, Cf C,H,(OH),]2: O,an assumption which 
explains entirely its formation and properties. 

That a tetra-acetyl compound should be obtained from gallein 
appears to be against the presence of a quinone-group. On the ex- 
amination of the behaviour of quinone and chloranil, it was however 
found to be quite possible to introduce the acetyl-group, and split up 
the quinone formation by means of acetic anhydride ; the above con- 
stitution of gallein therefore presents no difficulty on this head. 

By the further reduction of hydrogallein, gallin, 


COOH.C,H,.CH[C,H,(OH);]}. : 0, 


is produced, whilst on still further reduction, a body termed gallol, 
analogous to phthalol, and having the coustitutional formula, 


CH,(OH).C,H,.CH[C,H.(OH),], : 0, 


isformed. With acetic anhydride gallin gives a tetra-, and gallol a 
pent-acetyl compound. By fusion with an alkali, gallein is decom- 


llising 


rmibg 
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posed, like phenolphthalein, into benzoic acid and the anhydride of , 
pyrogallol ketone, CO.[CsH,(OH),}, : O. 

By treating gallin with concentrated sulphuric acid, coerwlin is formed 
in the same manner as phenolphthalidin is weer from bnGH 
, : —C——C,H,(OH), 
its formula may be represented thus :—C,H,< C(OH) SC,H(OH), >0, 
it gives a tetracetyl derivative, phenolphthalidin giving a diacety| 
compound: in both cases the hydroxyl attached to the middle carbon 
atom takes up no acetyl-group. By oxidation coerulin passes over 
into coerulein: this can be obtained direct from gallein by heating 
with concentrated sulphuric acid. Coerulein therefore contains y 
quinone-group, and considering it analogous to phenolphthalidein, 
should be formulated thus :-—0,H,<©(OH)< CHAOH). 9 5.9 

~eet's- CO—>C,H2(OH)~ ~?~ ~ 

On treatment with acetic anhydride, however, it yields only a tr. 
acetyl compound. We must, therefore, either assume that the 
quinone-group has remained unaltered, and that the hydroxy! in the 
middle carbon-atom has been replaced by acetyl, an assumption for 
which there is no ground, or that in the formation of coerulein a los 
of one molecule of water has taken place, the formula being really 

O\ 
bee 


represented thus: C.H.< 4) >C.H(OH) 
receives support from the fact that triacetylcoerulein is formed by 
the oxidation of tetracetylcoerulein, which could not very well yield 
a triacetyl compound containing the quinone-group. 

On heating coerulein with zinc-dust, phenylanthracene is obtained. 


Y0.>0. This assumption 


Gallein and its Derivatives based on Triphenylmethane.—To prepare 
gallein, phthalic anhydride is heated at 190° to 20U° with pyrogalldl; 
it may be purified by redissolving in alcohol and precipitation: it 3 
then converted into the acetyl compound, which is purified by repeated 
crystallisation, decomposed with potash, and the pure gallein prec: 
pitated by hydrochloric acid and dried. Prepared in this way, it forms 
a brown powder or small crystals, having a greenish-yellow metallic 
lustre. 1t is almost insoluble in water, easily im alcohol with dark rei 
colour: ether, glacial acetic acid, and acetone scarcely dissolve it, and 
it is nearly insoluble in benzene and chloroform. It dissolves u- 
changed in cold sulphuric acid, but on heating is converted into coert- 
lein. Its salts with alkalis are crystalline bodies of greenish metallic 
lustre, giving red or violet solutions which turn blue on addition 0 
more alkali. The barium and calcium salts are soluble, the aluminiua 
salt a red-violet precipitate. 


Tetracetylgallein is produced by heating gallein and acetic anby- 
dride together with sodium acetate in sealed tubes at 150°, and is throws 
down by water as a brown oil, which readily solidifies into a crysta: 
line mass. It is purified by recrystallisation from benzene ; it is als’ 
soluble in chloroform, glacial acetic acid, alcohol and acetone, but it- 
soluble in ether. Hot water, alkalis, and sulphuric acid decompo 
it: (m. p. 247° to 248°). 


aS -—_ > wa se 
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Tetrabenzoylaallein is obtained by heating gallein with benzoic 
chloride. The brown oily product is washed, boiled with ether, the 
ethereal solution shaken up with soda, evaporated, and the yellow 
residue purified by crystallisation from acetone. The melting point of 
tetrabenzoylgallein is 231°; it is easily decomposed by potash. 


Dibromogallein.—Gallein suspended in glacial acetic acid is treated 
with bromine: after all is dissolved, the solution is evaporated, and di- 
bromogallein is obtained in gold-green crystals. It is easily soluble in 
alcohol, glacial acetic acid, and acetone, but with difficulty in benzene 
and chloroform. In fixed alkalis it dissolves with blue and red, and 
in ammonia with violet colour. Heated with acetic anhydride it 
yields tetracetyldibromgallein in colourless crystals (m. p. 234°). 


), Hydrogallein is formed when an alkaline solution of gallein is re- 
a tri- duced in the cold with zine-dust. The solution is acidified, and the 
t the hydrogallein shaken out with ether. It dissolves in alkalis with blue 
n the colour, and is easily oxidised to gallein, except when in acid solution. 
mn. for On treatment with acetic anhydride, the same acetyl compound is 
& loss obtained as from gallein. 
really (fallin is best prepared by heating a solution of gallein in ammonia 
and gradually adding zinc-dust until a sample of the liquid acidified 
aption with sulphuric acid and shaken with ether, leaves on the evaporation 
of the ether a residue which is changed into coerulin in the cold by 
concentrated sulphuric acid, yielding a green solution with ammonia, 
ed by Gallin expels carbonic anhydride from carbonates: it forms with 
“yield acetic anhydride a tetracetyl compound, which has acid properties, 
and is easily soluble in alcohol (m. p. 220°). 
ained Gallol is cbtained by heating an acid solution of gallein for some 
repane time with dilute sulphuric acid and zinc-dust. Heated with acetic 
zallol: anhydride, it yields a pentacetyl derivative (m. p. 230°). 
: it Anhydropyrogalloletone.—This body is formed along with benzoic 
peated acid, by fusing gallein with potash. It is a brown substance, soluble 
prec in alkalis, and yielding a tetracetyl compound in the ordinary way 
forms (m. p. 237°). 
os Derivatives of Gallein based on Phenylanthracene. Coerulein.—On 
. os heating a solution of gallein in concentrated sulphuric acid at 200°, a 
a. ol dark olive-brown solution is formed, from which coerulein is thrown 
all down by water as a black precipitate: it is purified by treatment with 
setalle alcohol. It is scarcely soluble in water, alcohol, or ether, but more 
tion o easily in glacial acetic acid and alkalis, forming in the latter case 
saad brilliant green solutions. Heated with acetic anhydride, it yields a 
” tniacetyl compound in red needles, which is also obtained by the oxi- 
dation of tetracetyl coerulin. Its acetic acid solution is decolorised 
anhy: by zinc-dust, 
— Coerulin.—Concentrated sulphuric acid converts gallin into coerulin : 
eres the latter may, however, be better prepared by reduction of an ammo- 
is als niacal solution of coerulein with zinc-dust: the acidified solution is 
but it extracted with ether, on the evaporation of which coerulein is left 
ym post behind as a red body, which oxidises in the air to coerulein. On 


‘ecount of its instability, its acetyl derivative cannot be prepared 
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directly, but is best obtained by heating triacetyleoerulein with acetic 
anhydride and zine-dust; it crystallises from glacial acetic acid in fine 
yellow needles (m. p. 256°) containing four acetyl-groups. Heated on 
a water-bath with glacial acetic acid and potassium dichromate, it ig 
easily oxidised to triacetylcoerulein. Heated with zinc-dust in q 
stream of hydrogen, coerulein yields a yellow oil, which crystallises iy 
yellow plates from alcohol, and shows the reactions of phenylanthra. 
cene, being converted by potassium dichromate and sulphuric acid into 
phenyloxanthranol. J. K. ©, 


Benzoyl and Benzyl Derivatives of Diphenyl. By N. Wow 
(Ber., 14, 2031—2032).—The residue which remains after the pro. 
duct of the action of aluminium chloride on a mixture of benzoic 
chloride and diphenyl, has been treated with water and sodium 
hydroxide, consists of a mixture of mono- and di-benzoyldiphenyl. 
The resinous mass is treated with a small quantity of alcohol, which 
dissolves ont monobenzoyldiphenyl, C,,H».C;H;CO, and other com. 
pounds. The residue is boiled with a large quantity of alcohol ina 
flask fitted with an upright condenser. The alcoholic solution on 
cooling deposits colourless crystals (m. p. 218°) of dibenzoyldiphenyl, 
C,.H,Bz. This substance is soluble in ether and in hot benzene and 
hot alcohol. On reduction with hydriodic acid and amorphous phos. 
phorus at 170°, dibenzyldiphenyl, C,,H,(CH,.C,H;)., is obtained in 
glistening plates (m. p. 113°) soluble in alcohol. 

Monobenzoyldiphenyl (m. p. 106°) is soluble in benzene, ether, ani 
in hot alcohol. W. C. W. 


Triphenylmethane. By E. and O. Fiscuer (Ber, 14, 1942- 
1944).—The method of preparing triphenylmethane, recently de 
scribed by Schwarz (Ber., 14, 1516; this vol., 912), was discovered 
by Friedel and Crafts (Compt. rend., 1877, 1450) four years ago. The 
hydrocarbon, C\pHy,, obtained by the dry distillation of triphenyl- 
methane bromide, which is described by Schwarz as diphenylphenylene- 
methane, is identical with diphenylenephenylmethane (Ber., 11, 613 
and 817). Triphenylmethane boils one or two degrees below the 
boiling point of mercury (Ann. Chim. Phys., 14, 409), and not at 
330°, as stated by Schwarz. 

Triphenylcarbinol is best prepared by gradually adding an excess of 
chromic anhydride to a warm solution of the hydrocarbon in five times 
its weight of glacial acetic acid. The reaction is complete when 
water throws down a crystalline precipitate from the solution, which 
does not melt on boiling. W. C. W. 


Constitution of Naphthalene Derivatives. By Brrisrein and 
Kvrsatow (Chem. Centr., 1881, 359—361).—The authors propose the 
following method for the determination of the constitution of naphthe- 
lene derivatives :—An a-derivative of naphthalene, C,H;R, on oxida 
tion will give an Ra-phthalic acid, and from the constitution of the 
latter, that of the original naphthalene derivative may be found. Thus 
bromonaphthalene on oxidation gives bromophthalic acid; and since 
phthalic acid on oxidation is easily converted into benzoic acid, it i8 
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to be expected that bromophthalic acid would give ortho- and meta- 
promobenzoic acids. The authors have solved the first part of this 
problem, viz., the oxidation of the naphthalene derivatives, but have 
not yet succeeded in converting the substituted phthalic acids into 
substituted benzoic acids. 

Naphthalene on oxidation with chromic acid in acetic acid solution 


in gives not only naphthaquinone, as found by Groves, bnt also phthalic 
“into acid, and by using nitric acid, about 40 per cent. of the theoretical 
C yield of the latter acid is obtained. B-Naphthalenesulphonic acid on 
; oxidation with permanganate gives phthalic acid amongst other pro- 

V our ducts. The calcium salt also gives phthalic acid on oxidation with 
pr. chromic acid, whilst the free 8-acid under these circumstances does 
nz0ic not give phthalic acid but naphthaquinonesulphonic acid. a-Naphtha- 
dium lenesulphonic acid on oxidation with permanganate gives phthalic 
enyl. acid. @-Bromonaphthalene by oxidation with chromic acid gives 
vhich hthalic acid amongst other products. a-Nitronuphthalene is but 
com: slowly attacked by permanganate, and still less by chromic mixture ; 
in a by chromic acid in acetic acid solution, it gives nitrophthalic acid and 
n on an indifferent body, C,H;NO, (nitrophthalic aldehyde ?): the latter 
enyl, forms crystals (m. p. 135°) which are but little soluble in hot water 
. and and still less in cold, but easily soluble in alcohol, acetic acid, benzene, 
phos. carbon bisulphide, and chloroform. By oxidation, which only takes 
d in pace with great difficulty, it gives nitrophthalic acid. The nitro- 

phthalic acid forms hard crystals (m. p. 212°), which are easily 
ani soluble in water, and on reduction it gives metamidobenzoic acid. 
W. This method is a very convenient one for obtaining nitrophthalic 

acid, as the product is not accompanied by any isomeric acid. The 
42— above facts prove that in nitronaphthalene the nitro-group occupies 
y de the same position as in ordinary nitrophthalic acid. 
vered a-Dinitronaphthalene, on oxidation with dilute nitric acid at 150°, 
The gives symmetrical dinitrobenzoic, picric, and ordinary nitrophthalic 
enyl- acids, but no dinitrophthalic acid. The two nitro-groups in «-dinitro- 
‘lene naphthalene are therefore attached to two different benzene rings, and 
613 in one of these rings the nitro-group is in the same position as in 
+ the a-nitronaphthalene. 
ot at B-Dinitronaphthalene, on oxidation with dilute nitric acid, gives 

linitrophthalic acid (m. p. 226°), together with a little nitrophthalic 
ass of acid (possibly arising from a trace of admixed mononitronaphthalene), 
times and on further oxidation 1 : 3: 5 dinitrobenzoic acid and picric acid. 
when From this it follows that in 8-dinitronaphthalene both nitrogen- 
vhich groups are attached to the same benzene ring; this shows that the 
W. ‘sumption of Reverdin and Nélting to the contrary is incorrect. 

Zz @. 

y and 7 
se the Dinitronaphtholsulphonic Acids. By P. Lavrernacn (Ber., 
hitha- ffm M4, 2028—2031).—Naphthalene yellow of the “ Badische Anilin und 
ide Fabrik,” is potassium dinitronaphtholsulphonate, 
ee CwwH,(NO,).(SO;K).OK. 
since By boiling this substance with strong hydrochloric acid, the dinitro- 
‘itis sulphonic acid is obtained in long yellow needle-shaped crystals. The 
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sodium and ammonium salts are freely soluble, the barium and |aj 
salts sparingly soluble in water. 

Nitroamidonaphtholsulphonie acid, CywH,y(NO,)(NH.)(OH).S0,4 
prepared by the reduction of naphthalene yellow with  stannoy 
chloride, crystallises in golden scales, sparingly soluble in hot water, 

Diamidonaphtholsulphonic acid, CHiN H,).(0H).SO3H, is deposited 
in plates when naphthalene yellow is treated with tin and hydrochlory 
acid. On oxidation with ferric chloride, it yields di-vmidonaphthi). 


sulphonic acid, SO,H.CwH,(NH,) <A) >, which crystallises in rj 


microscopic needles. It is precipitated from its solution in alkalis by 
the addition of an acid. <A blood-red solution is formed when dinitm. 
naphtholsulphonic acid is treated with ammonia and zinc-dust. | 
deposits white shining needles, which appear to have the composition 
CoH )sN 301282. W. C. W. 


Rosin-oil. By A. Renarp (Bull. Soc. Chim. [2], 36, 21i- 
216).—The volatile oil obtained by distilling colophony yields the 
following fractions :—(1.) B. p. 103—106°, consisting of heptine, 
C;Hy». (2.) B. p. about 150°, containing a terebenthene, C,H, 
closely resembling ordinary terebenthene, and two hydrocarbon, 
CyH)s, one of which is converted into a polymeride by the action of 
sulphuric acid, whilst the other is not attacked. (3.) B. p. 169-173, 
containing two hydrocarbons, CyHy., one being polymerised by sil. 
phurie acid, whilst the other is unacted on. This fraction did no 
contain cymene, the cymenesulphonate obtained by Kelbe, and alw 
by the author having been formed by the action of sulphuric acid 
terebenthene. The fraction boiling between 106 and 150°, is very 
small, but contains two hydrocarbons, C,Hy, b. p. about 130°, and 
C,H, b. p. about 140°, which appears to exist in two isomeric modifice 
tions, one polymerised by sulphuric acid, the other not attacked. 

C. H. B. 

Oil of Erigeron Canadense. By F. Viarer and C. Crozz (/. 
Pharm. (5), 4, 333—336; see Abstr., 1881, p. 1151).— Freshly pre 
pared oil of erigeron is a clear yellow liquid with a characteristic 
herbaceous odour, and a persistent sharp bitter taste, similar to that 0 
American essence of peppermint. Exposed to the air, it rapidly 
oxidises with formation of a brown deposit. When distilled, the 
greater part passes over between 175 and 177°, and a reddish-brow 
oxidation product is left in the retort. After distillation, it is4 
colourless very mobile liquid, leaves no stain on paper after evapor 
tion, does not take fire on approach of a light, but burns with a smoky 
flame when thrown on glowing coals. It has the composition (sls 
and is an isomeride of essence of terebenthene. Sp. gr. at l0= 
0°848; molecular rotatory power |a];= 6° 15’; refractive inde, 
147335. When treated with a current of dry hydrochloric acid gas, # 
turns black, and after some time suddenly solidifies to a crystallitt 
mass of the composition C;H,HCl. The formation of this body would 
indicate that oil of erigeron is an isomeride of lemon-oil, and bi 
the formula C;H,. In this reaction no liquid camphor is formed. (il 
of erigeron, when gently heated, is violently attacked by nitric aci 
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with formation of a yellow viscous resin, which dissolves in potassium 
hydroxide solution, colouring it deep red. Sulphuric acid gives a 
biack coloration, but iodine does not cause an explosion when brought 
in contact with the oil. Pure chloral hydrate is without action on 
the oil, but in presence of hydrochloric acid a green coloration is 


lead 
0,8, 


nous 


“ produced, which changes to greenish-brown on gently heating. Oil of 
lorie erigeron is not saponified by potash, but is coloured orange-red : 
ithol when it is heated, the colour darkens, and the oil is partly converted 
into a reddish-purple viscous mass. With the freshly distilled oil, 
n red this reaction is not well marked, but it readily takes place with 
lis br the slightly oxidised substance. Essenee of peppermint does rot 
nitro. give this reaction, but forms, with the alkali, a white emulsion, 
It which, when heated, acquires a clear pale-yellow colour. _The reaction 
sition may therefore be employed to detect the presence of oil of erigeron 
W. in essence of peppermint. Oil of erigeron is completely insoluble in 
alcohol of 85° at 15°, whereas essence of peppermint readily dissolves. 
i When a mixture of the two oils is agitated with an equal volume of alcohol 
5 the of 85°, it becomes milky, and after 24 hours the insoluble oil separates 
pting out. In this way 8—10 per cent. of oil of erigeron may be detected 
\ Hy, in essence of peppermint. Essence of Hucalyptus globulus and essence 
bons, of turpentine behave in the same way. Oil of erigeron is a valuable 
on of remedy in all forms of hemorrhage, in diarrhoea, dysentery, and the 
173° intestinal hemorrhage in typhoid fever. C. H. B. 
|. 
“on Constituents of “Maracaibo” Copaiba Balsam and of the 
| de Commercial so-called Copaibic and Metacopaibic Acids. By 
id @ R. Brix (Monatsh. f. Chem., 2, 537—517).—The results of previous 
very investigations on copaiba balsam have differed, some with regard to 
and the properties of its terpene, others with reference to the crystalline 
difice acids and amorphous resins to be obtained from it. The author's 
; intention is to clear up these differences. 
zB. The copaiba balsam used in these experiments was a perfectly clear 
Bz (J thick liquid of a brownish-yellow colour ; its refractive index was 1°51. 
y pre It was distilled with steam. The volatile oil, after drying over calcium 
oristit chloride, was repeatedly boiled up with sodium, the colourless liquid 
hat of being distilled off each time and re-treated until the metal remained 
apidly unattacked ; it was now of a very pale yellow colour, b. p. 250— 
1, the 260°, sp. gr. 0°892 at 17°, and refractive index = 1°503. Analysis led 
brow to the formula C,H. This terpene absorbs water when boiled with 
t isa it, forming a tough brown resinous mass, and on exposure to the air it 
aport becomes viscid without change of colour. It did not give a crystalline 
smoky hydrochloride, but by dry hydrochloric acid it was turned at first rose- 
CA red, and when saturated, dark violet-blue, soon changing to green- 
l0= brown in the air, at the same time giving off hydrochloric acid. With 
sndet mtric acid, and a mixture of that acid with sulphuric acid, the results 
gas, it ime "ere the same as Strauss obtained, viz., a resinous mass. Oxidised 
talline fey “ith chromic mixture it gave acetic and terephthalic acids. The 
would residues from the treatment of the volatile oils with sodium, described 
nd has fe ®ve, yielded on careful distillation a deep blue oil (b. p. 252—26v°) 
1. Oil of the formula 3C»H»,H,O, easily soluble in absolute alcohol, ether, 
¢ acid and fatty oils. Its refractive index is 1-46. Exposed to light and 
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air it becomes discoloured and viscid. By warming with phosphoric 
anhydride, it is converted into the terpene. 

The resins left behind by the distillation with steam contain ty» 
hard and one soft resin, all of which are amorphous and show slight 
acid properties, and in addition to these, very small quantities of 
crystalline acid, probably identical with Strauss’s metacopaibic acid, 

In conclusion the author points out that the so-called copaibie anj 
meta-copaibie acids which enter into commerce, are really obtained 
from gurgun balsam, and are identical. This body has the formu 
CH O02, is soluble in ether and alcohol; it is precipitated by water 
from the alcoholic solution in beautiful long needles of a silky lustre 
(m. p. 126—129°), and has no acid properties. It forms a diacetyl. 
derivative, CopH.,0,Ac2, soluble in ether and alcohol, and crystallising 
in small colourless needles, which soften at 60° and melt at 74- 


75°. D. A. L. 


Oxidation of Borneol Acetate. By H. Scurirrer (Monatsi, 
Chem., 1881, 224—231).—Borneol acetate is dissolved in glacial acetic 
acid, treated with chromic anhydride, and the product, after washing, 
submitted to distillation. The fraction passing over between 260° ani 
275°, forms after purification white prismatic needles of the formula 
(,.H,,O; (b. p. 273°5 corr.; m. p. 69°), and has a vapour-density of 
6°88. On boiling this substance with aqueous potash, an acetyl. 
group is removed and oxyisocamphor, C\H,O,, obtained ; it has a 
faint vanilla-like odour, sublimes readily, and melts with partial 
decomposition at 248—249°. On treating oxyisocamphor with phos 
phorous pentachloride, an oil of the formula CjH,,Cl, is obtained 
(most probably formed by elimination of HCl from a trichloride, 
C,H,sCl,). On oxidation with nitric acid, oxyisocamphor yields 
crystals of a substance whose properties agree with those of oxy- 


camphoric anhydride, CyH\,O4. A. J. G. 
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Borneolecarboxylic Acid and Camphocarboxylic Acid. By. 
Kacuuer and F. V. Spirzer (Chem. Centr., 1881, 359).—Baubigny 
obtained these compounds by the action of sodium and carbonic anhy 
dride on camphor in solution, and assigned to the acid the formula 
C,,H,O;. The authors have obtained sodium-borneol, C,)H,;Na0, by 
the action of sodiam on a solution of borneol, and by the action of 
carbonic anhydride have converted it into sodium borneolcarboxylate, 
C,,H,NaO;. Camphocarboxylic acid (m. p. 123—124°) gives 4 
sodium salt, C..H,,NaQO,, and a barium salt, C..H,BaO,, and is there 
fore a dibasic acid having the composition C.»H,O,. By the actiot 
of acetic chloride, it loses 2 mols. of water, and gives a crystulline 
compound, C,,H,0O;, (m. p. 195—196°), which is insoluble in water; 
by the action of phosphoric anhydride dissulved in chloroform, it loss 
only 1 mol. of water, and forms a crystalline substance, C»Hw\ 
(m. p. 265°), in which one atom of hydrogen may be replaced by# 
metal. Neither compound admits of reconversion into camphocat- 
boxylie acid. By the action of phosphorus pentachloride, camphe 
carboxylic acid gives a crystalline chloride, C,,H,,Cl, (m. p. 45—49° }: 
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Camphocarboxylic acid may also be obtained from dibromocamphor, 
(H,,Br.0, by the action of sodium and carbonic anhydride. 
; a ©. 


cht The Catechins. By C. Erri (Monatsh. Chem., 2, 547—557).— 
fa The author has re-examined the catechins from Gambia and Pegu 
d. catechus (compare Gautier, this Journal, 34,515; and Liebermann and 
and Tauchert, Ber., 13, 694), and finds that they are identical. He dried 
ned his substance over sulphuric acid, and, like Zwenger (Annalen, 37, 


320), who dried his at 100°, obtained numbers from analysis agreeing 


ula 
ater with C.H,Os. Catechin loses water when dried at 11O—115’, or at 100° 
stre in a stream of hydrogen, the numbers from analysis now agreeing with 


Liebermann’s (loc. cit.). It melts at 140° without further loss of water, 
and the fused substance dissolves in boiling water; the solution 
deposits crystals of catechin. At 150—160° it loses more water, and 
is converted into an anhydride of the formula Cy,HyO,;, a brownish- 
red amorphous powder, insoluble in water, but soluble in alcohol, from 
which solution it is precipitated in crystals by lime-water. At 170— 
180° this anhydride loses another molecule H,O, forming another 
anhydride, C3,Hj.0,4, which in its turn by further loss of water at 190 
—200° becomes CyHyoO,3. On treating a concentrated solution of 
catechin in dilute alcohol with diazobenzene chloride, a red crystalline 


| . 
a precipitate is formed, which after recrystallisation and drying at 90 — 
etrl- 100°, gave numbers for the formula (C,H;.N:N)CisH,O,; this azo- 


bedy is stable in air, dissolves in alcohol, ether, and alkalis, and 


rtia! dyes silk brownish-yellow. Heated to 140° with dilute sulphuric acid 
phos. in sealed tubes, the catechin yields the red catechin anhydride, catechol, 
sined and phloroglucinol; when fused with potash for a short time, these 
yride, last two bodies are the only products, but on continuing the fusion 
rields dihydroxybenzoie acid (protocatechuic) is also formed (compare 


Gautier, this Journal, 33, 64). The author finds that the numbers 
from a catechin described in a former communication, and to which 
he gave the formula C,,H,.O,, agree equally well with the formula 
(pH.oO., and as its properties are very similar to those of catechin, he 
thinks it probable that it is methyleatechin. D. A. L. 


anhy Chlorophyll. By R. Sacusse (Chem. Centr., 1881, 169—175, 
rmula 185-191, 236—240).—The amount of chlorophyll in plants is 
0, by generally much under-estimated. From 125 kilos. of fresh leaves the 
ion of author has obtained no less than 100 grams of phyllocyanin, which 
ylate, he considers to be the principal constituent of chlorophyll. The 
ves a 


humerous attempts which have been made to explain the reduction of 
carbonic anhydride by the green colouring matter of leaves, have so 
far been without result, and the following hypothesis is therefore pro- 
posed:—Chlorophyll is not the cause of the reduction of carbonic 


vatel; HS suhydride under simultaneous action of light and protoplasm, as 
t loses MR is generally supposed, but is itself the first product of that reduction, 
»Hy0 the chlorophyll so formed being at once converted into starch and 
1 by * BM other carbohydrates, which have been usually considered to be the 


first products of the reduction, and its place supplied by more chiloro- 
Piyll, resulting from a further reduction of carbonic anhydride. This 
\ypothesis the author endeavours to submit to the test of ex peri- 
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ment by trying whether pure chlorophyll can be made to yield carly. 
hydrates by the action of reducing agents, and more especially sodium, 
For this purpose a quantity of fresh leaves was treated with alcohol 
and benzene, according to a method for which the original paper 
must be consulted, by which means the alcohol takes up chiefly the 
yellow colouring matters which accompany the chlorophyll, whilst the 
latter is dissolved by the benzene. 

A solution of chlorophyll in benzene was treated with sodium, wher, 
after a lapse of 8—14 days, a cloudiness appeared, and gradually 
assumed the form of a voluminous green precipitate, whilst the super. 
natant liquid was no longer green but golden-yellow, owing to the 
presence of a yellow colouring matter (A), which will be subsequently 
referred to. The green precipitate was a dark green, almost black, 
mass, of soapy consistence, and was readily soluble in absolute aleo. 
hol, forming a brilliant green beantifully fluorescent liquid ; it also 
dissolved in water, forming a similar solution, but less fluorescent. 
On adding the solution of a metallic salt, e.g., copper sulphate, to the 
aqueous solution, a dark green voluminous precipitate of the copper 
salt is obtained, whilst there remains in the filtrate a colourless amor. 
phous body, which has almost the composition of a carbohydrate, 
but containing rather more hydrogen, and is partially converted by 
the action of acids into a substance showing the most important 
reactions of a sugar of the dextrose group. On slightly acidifying the 
aqueous solution of the original green or fluorescent colouring matter 
with hydrochloric acid, or on passing in a current of carbonic anhy- 
dride, the liquid assumes a golden-green cloudy appearance, which in 
the case of the hydrochloric acid, soon settles out as a distinct precipi- 
tate, whilst the colourless amorphous substance above referred to 
remains in solution. The principal constituent of the precipitate is 
an almost black colouring matter, to which the name phyllocyanin is 
given. Among the decomposition-products of the original green 
colouring matter by means of acids, are two substances which belong 
to a class of yellow colouring matters to be subsequently referrui 
to, and another which is of a fatty nature. 

The author thinks that the original green fluorescing body is 
homogeneous, but of a very complicated composition. On analysis, it 
gave, as the extremes of several determinations :—60°96—61'88 pet 
cent. C, 9°21—939 H, 1:99 N, 10:46—11-00 ash (which contained 
sodium, phosphoric acid, and magnesium, but no iron). 

Phyllocyanin, which really includes several different bodies of # 
very similar natvre, is a dark green, almost black mass, which is ins0- 
luble in water, only sparingly soluble in benzene, and, however pre 
pared, is always nitrogenous. It may be separated into three different 
substances by treatment with hot alcohol. These gave the follows 
composition on analysis :—- 

C. H. N. 
A. Insoluble in alcohol 67°66—67'77, 803-841 5-46 
B. Difficultly soluble in 
ne ce a CE 69°32—69°71 6°75—7°30 8:24—8'5" 
C. Easily soluble in al- : 
OWEN os Scteeess 69°14—69°70 7°45—7°60 7°08—7'0! 
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2 On oxidation with potassium permanganate in alkaline solution, 
ium, hyllocyanin gives ammonia, oxalic, palmitic, and probably lactic, 
cn 0 and three other acids, which appear to be nearly related to or 
o identical with itaconic, citraconic, and mesaconic acids. 
‘de On dry distillation under diminished pressure, phyllocyanin gives 
; palmitic aldehyde ; whilst on dry distillation with lime, it gives palmi- 
he tone, CHO, or possibly stearin; on treatment with bromine in 
ir aqueous solution, it is decomposed into ammonia, and at least three 
a other bodies, one of which is easily soluble in benzene; the second 
Tae insoluble in benzene, but easily soluble in alcohol ; and the third inso- 
ontly luble in either solvent. 
lack In the solid state the yellow colouring matter A, referred to above, 
sls forms a mass varying in colour from brown to yellow, or reddish-yellow, 
oho of a fatty nature, always free from nitrogen, and varying in com- 
on position between 65°83—70°90 per cent. U, 7°91—9°80 H, and 26°21— 
> the 19°30 per cent. O. Two other colouring matters of a pale yellow 
oon were also obtained, although it is very doubtful whether these latter 
a were derived from the chlorophyll, or only admixed impurity ; one of 
wn them had a composition represented by the formula Le H5.03. The 
i by author considers the yellow colouring matter as the connecting link 
seal between the green colouring matters and the true fats, and is also of 
x the opinion that several modifications of chlorophyll exist, and that each 
ater chlorophyll contains a phyllocyanin, a yellow colouring matter, and a 
nhy- body nearly related to the carbohydrates. Tt. ©. 
“ Diquinoline. By H. Were (Monatsh. f. Chem., 2, 491—506).— 
d to This paper describes an application of Anderson’s reaction (Annalen, 
to ts 154, 270) to the preparation of diquinoline by the action of sodium 
tn iy on quinoline (compare C. G. Williams, th’s Journal, 1881, 613). 
aos When 100 grams of quinoline are heated with 15 of sodium at 192° for 
alone two or three hours, the liquid changes in colour from yellowish-brown 
oe to dark violet-brown, and at the same time becomes viscid, and finally sets 
toa hard resinous mass. ‘This product is dissolved in benzene ; the 
iy is solution poured off from the unattacked sodium and shaken up with 
sis, it water as long as the latter is coloured brown; the benzene is driven off 
3 pet on a water-bath ; and the residue distilled. The fraction passing over 
seal above 360° solidifies to a crystalline mass impregnated with an oily sub- 
stance; the oil is removed from the crystals by suction and washing with 
of 8 alcohol. The crystals are dissolved in moderately strong hydrochloric 
‘ioe acid, and the hydrochloride recrystallised several times from dilute 
pre: hydrochloric acid; ammonia sets free the base, which can be obtained 
orent pure by erystallising from alcohol. The author calls this 2-diguinotine, 
wing Ux, ; it erystallises in colourless monosymmetrical leaflets,* having 
’ mother-of-pearl like lustre, moderately soluble in warm ether, 
benzene, chloroform, é&ec., easily in hot, scarcely in cold alcohol, inso- 
“599 luble in water ; they melt at 175°5° (uncorr.) and sublime (the sublimed 
Bienes substance melts at 176—177°). The boiling point is above 400”, 
95h when slight decomposition sets in. The alcoholic solution reacts 
4 neutral, and has a biting taste. 
_7'3! 


* Measured by Brezina. 
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The sulphate, C,sH,.N.,H,SO, + H,O, is a dull white crystalliy, 
powder, which turns yellow by exposure to light. This change oj 
colour is greatly accelerated by heating to 100° ; it loses its 1 mol. H,( 
at 150° when heated in the air, at 120° in a stream of hydrogen. |; 
has a biting, pepper-like taste, and is decomposed by water. 

The hydrochloride, C\sH»N.,2HCl + 4H,O, crystallises in long 
slender, almost colourless, asbestos-like needles, losing the 4H.0 and 
1 mol. HCl at 100°, forming the salt C,,H,,N.,,HCI. It is also decom. 
posed by water. 

The platinochloride, C\sHi:N2,2HCl,PtCl, + H,0, forms light reddish. 
yellow microscopic needles, almost insoluble in water and hydrochloric 
acid ; the H,O goes off at 105°. 

The awrochloride, C\jsH»,N»,HC!,AuCl, + 2H,0, light yellow needles, 
more soluble than the platinochloride ; the 2H,O are given off at 105. 
Methyl iodide combines slowly with a-diquinoline at the ordinary ten. 
peratures, and quickly when heated at 100°, forming a methiodile, 
C,\.H,.N2,Mel, which crystallises in very brilliant, small, apparently 
rhombic needles, only slightly soluble in the ordinary solvents ; heated 
to 200°, it turns brown, and melts at 280—286°, with decomposition, 
Oxidation experiments on a-diquinoline gave negative results. Quino- 
line from cinchonic acid also yields a-diquinoline when treated with 
sodium. The author shows that the other product of the distillation 
of the cinchonic acid with lime (compare Koenigs, this Journal, 36, 
471—472), is also a diquinoline, and proposes to call it A-diquinoline 
After purification by repeated crystallisation of its hydrochloride and 
decomposition of the same with ammonia, it crystallised from alcohol 
in small, perfectly colourless, broad, monoclinic needles (measured by 
v. Lang), melting at 192°5° (uncorr.). He thinks it highly probable 
that this body is identical with Japp and Graham’s diquinolyline (this 
Journal, 39, 174—176), from the action of benzoic chloride on quino- 
line. The yield of this body is very small; the largest quantity is 
produced when the distillation is conducted very quickly, and at 4s 
high a temperature as possible. «@-Diquinoline yields a disulphonie 
acid when heated in a sealed tube with fuming sulphuric acid at 17) 
for three or four hours ; on pouring the contents of the tube into water, 
the acid separates out in microscopic needles. 

The potassium salt, C\gHio(/ KSO;).,N. + 5H.O, crystallised from 
50 per cent. alcohol, forms small colourless needles, soluble in water, 
scarcely in absolute alcohol. It, as well as the acid, has a very bitter 
taste. The water of crystallisation goes off at 150°. Fused with 
potash, or digested with alcoholic potash, until a test, when acidified, 
gives off plenty of sulphurous anhydride, it forms a hydrate of the 
formula C,sH,(OH).N.*, which crystallises very badly, is del- 
quescent, decomposes in the air, and cannot be distilled without 
decomposition. In the preparation of the a-diquinoline by the action 
of sodium on quinoline, the yield is about 34—38 per cent. ; there 
is about 2U0--30 per cent. unattacked quinoline, and some othet 
products which could be neither crystallised nor isolated. . 

D. A. 


* In the paper the formula given is C;sH,o(OH);; evidently a misprint. 
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Synthesis of the Quinoline Series. By A. Scutosser and Z. 
H. Sxraup (Monatsh. Chem., 2, 518—538).—This is a continuation of 


line 


e of 
HU the synthetical researches suggested by the equation— 
It ¢,H,(NO.)X + 2C,H,(NH,)X + 3C,H,O, = 3C,H,.NX + 11H,0, 
ong, in which X equals hydrogen ora monad radical ; and by means of 
and which one of the authors has already synthesised quinoline, tolu- 
‘OM. quinoline, &e. (compare Abstr., 1881, 288 and 920). In this paper 
X = COOH; the acids employed are the nitro- and amido-benzoic 
lish. acids, and the products of the reaction are quinolinecarboxylic acids. 
lorie Metaquinolinecarboaxylic acid, CyH;NO,.—18 parts [1:3] nitroben- 
gic acid, 30 parts [1 : 3] amidobenzoic acid, 50 parts glycerol, and 40 
dles, parts sulphuric acid are heated in a flask connected with a reflux con- 
05. denser on a sand-bath for about six hours. The contents of the flask 
tem- are now neutralised with barium hydrate, filtered, the filtrate precipitated 
die, with silver nitrate, and the precipitated silver salt suspended in dilute 
ntly hydrochloric acid is decomposed with sulphuretted hydrogen. The 
ated hydrochloride obtained in this way is repeatedly recrystallised, and 
tion. finally decomposed by water, setting free the acid, which when sub- 
Lino. limed is a very white light powder of microscopic crystals, insoluble in 
with ether, benzene, and carbon bisulphide, only partially soluble in water, 
ation sparingly in alcohol, and easily in dilute acids or alkalis. When very 
36, carefully heated, it sublimes without fusing in white woolly masses ; 
line its vapour has a sharp odour. Heated quickly, or with lime, it emits 
» and an odour of quinoline. It melts above 360°, and turns somewhat 
rohol brown at this temperature. The neutral ammoniacal solution of meta- 
d by quinolinecarboxylic acid gives the following salts :—With silver nitrate 
able 


the silver salt, CyHsNO,Ag + 2H,0, a fine white powder, sparingly 
soluble in water, and only slightly sensitive to light; the 2H,O go off 
over sulphuric acid. With copper acetate the copper salt, which, when 
first precipitated, is light green and amorphous; it, however, gradually 
changes to a violet-blue salt, of the formula C,yH,;NO,.CuOH + 2H,0, 
consisting of microscopic leaflets, losing their water at 200°. The 
calcium salt, precipitated by calcium chloride, has the formula 
[(O~H,NO,).Ca}.,CjH;NO, + 6H,0; it forms long white needles, 
which are dry at 200°, and are easily soluble in water; another salt, 
(CH,NO,).Ca + 2H,0, is produced when the free acid is treated 
with a small excess of lime and precipitated with carbonic anhydride. 


bitter With lead acetate a white flocculent precipitate, which becomes crys- 

with talline on boiling; it is soluble in dilute acetic acid, and is deposited 

” from the solution in nodules ; with cobalt nitrate, on standing, large 
the 


tose-red prisms ; with nickel nitrate, a light green, flocculent salt, which 


deli- becomes crystalline; with ferric chloride, and ferrous sulphate, yellow 
~ flocculent and amorphous greenish precipitates are produced. The 
ction 


hydrochloride, Cy$H»NO.,HCl + 14H.0, forms long colourless needles 
aggregated in stellate clusters, soluble in absolute alcohol and dilute 
hydrochloric acid, only very slightly in strong hydrochloric acid ; 
water decomposes it. The 14H,O goes off over sulphuric acid at 
higher temperatures, the hydrochloric acid is completely driven off 
without the substance melting. It is tolerably stable in air. The 
platinochloride, (CyH;NO.,HCl)2,PtCh, crystallises in yellow micro- 
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scopic leaflets, which, when once formed, are very sparingly soluble jn 
water and dilute hydrochloric acid. 

Paraquinolinecarboeylic acid is prepared in a similar manner from 
the [1 : 4] nitro- and amido-benzoic acids. Crystals of the sulphate of 
this acid are deposited after cooling the product of the reaction. The 
free acid is a white powder composed of microscopic four-sided tablets, 
it is only very slightly soluble in water, but moreso than the meta-acid, 
more soluble in alcohol, and easily in dilute acids and alkalis. It sab. 
limes before melting, and disti!ls without decomposing ; it begins to 
soften at 260°, softens at 280°, turns brown, and then melts at 29] 
—292°. The ammonium salt reacts with solutions of metallic salts as 
follows:—silver nitrate, a white precipitate; cobalt nitrate, reddish; 
and nickel nitrate, greenish flocculent precipitates. Potassium chro. 
mate, yellow granular crystals. Copper acetate, greenish-blne and 
slightly crystalline; ferric chloride, liver-brown, flocculent; ferrous 
sulphate, greenish, flocculent; barium chloride and calcium chloride, 
white crystalline salts. The silver salt, CjHeNO,Ag, resembles the 
corresponding salt of the meta-acid. The copper salt, (CjH,NO,),.Cu 
+ 2H,0, is precipitated from the hydrochloride by copper acetate, 
and forms blue-green microscopic crystals, which lose their 2 mol, 
H.O at 180°. The caleiwm salt, (CwHgNO,),Ca + 2H,0, prepared 
by boiling the free acid with precipitated calcium carbonate, forms 
slender prisms, slightly soluble in cold, easier in hot water. The 
water goes off at 270°. The hydrochloride, CyoH;NO,.HCl + H,0, forms 
long transparent soft needles which, on standing in the mother- liquor 
for some time, change to a white crystalline powder. The H,0 and 
hydrochloric acid are given off over sulphuric acid, the former first. 
‘The platinochloride forms slender needles which soon change to large 
reddish-yellow plates, containing no water of crystallisation. 

Orthoquinolinecarboaylic acid is prepared by heating together for 
three hours 9 grams [1 : 2] nitrobenzoic, 15 grams [1 : 2] amidoben- 
zoic acid, 20 grams glycerol, and 25 grams sulphuric acid. ‘The pro 
duct is diluted with water, exactly precipitated with barium chloride, 
and the filtrate from the barium sulphate is evaporated down. The 
hydrochloride is purified by recrystallisation. ‘The free acid crystal- 
lises in soft white needles soluble in hot water and alcohol, alkalis, 
and acids; melts at 186—187°5°, and, on further warming, can be 
sublimed without decomposition. ‘he ammonium salt gives with 
silver and lead salts white crystalline precipitates ; cobalt salts, flesh 
red fine needles ; nickel, apple-green scales ; ferric chloride, brownish 
‘locks, which soon change to a yellow powder; potassium dichromate, 
yellow needles; ferrous sulphate at first colours the solution dark 
purple-red, and then precipitates a purple-red to purple-brown powder, 
at the same time decolorising the solution. The hydrochloride, 
C,H;NO.,HCl, forms glistening prisms of a slightly yellow colour, 
soluble in water. By evaporating down its aqueous solution, a basic 
salt, (CijH;NO,),HCl, is formed, erystallising in large glistening, 
slightly red triclinic prisms (measured by v. Lang). The plat 
chloride is precipitated in small needles of an orange-yellow colour, 
soluble in hot water, less so in cold, and not at all in dilute hydro 
chloric acid. The silver salt has no water of crystallisation, and 18 
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sparingly soluble in water. The copper salt, (CyHsNO,),Cu + 33H,0, 
; a bluish amorphous precipitate which, on boiling, changes to light 
sky-blre needles, insoluble in water. The 3$H,O are lost at 240°. 
Calcium salt, [(CiHe¢NOz).Ca]}, + CyHeNO:, crystallises in small 


e of 
T dies, soluble in water. fae 

“ i experiment was tried in which the amido-acid in the first ex- 
ci, riment was replaced by aniline; the product was in this case princi- 
sub- pally quinoline. 


In order to distinguish these acids which have the COOH-group in 


29] the benzene ring from those which have it in the pyridine ring, the 
8 as author suggests the name * quinolinebenzcarboxylic acids.” 

ish: D. A. L. 
hro- 


Oxidation-products of Morphine. By P. Cuasrarine (J. Pharm. 
(5), 4, 338—343).—When an alcoholic solution of morphine is 
saturated with hydrochloric acid gas, and left at rest for 24 hours, 
morphine hydrochloride is obtained , but if, after saturation, the liquid 
is allowed to remain at rest several days, again saturated with the 
acid, and left for a further period of 15 days, ethylmorphine 
hydrochloride is formed. In order that this compound may be pro- 
duced, it is necessary that the quantity of morphine present should be 
small compared with that of tue alcohol and hydrochloric acid. If 
wonohydrated sulphuric acid is added in considerable quantity to the 
alcoholic solution, the mixture after saturation with hydrochloric acid, 
left to itself for two days, and then slowly evaporated below 85°, the 
addition of ammonia produces a white precipitate which, when washed 
with water and dissolved in alcohol, rapidly turns green. On evapo- 
ration of the alcoholic solution by exposure to air, an amorphons sub- 
stance is obtained, which gives all the general reactions of the 
alkaloids ; is neutral to litmus, and has a taste less bitter than that of 
worphine; dissolves in acids and alkalis, but does not form crystal- 
sable salts. It is oxymorphine hydrate, C,;H,.NO, + H,O, and dis- 
wolves easily in water and alcohol, but is insoluble in chloroform and 
ether. When dissolved in alcohol and exposed to the air, it is gradually 
oxidised, This substance differs in its properties from the oxymor- 
phine hydrate prepared by Schiitzenberger’s process. It is a derivative 


of sulphomorphine. 
vith The author, like Anderson, was unable to obtain a nitro-substitution 
esh- ierivative of morphine by the action of nitric acid. By slowly evapo- 
nish tating morphine twice with nitric acid of sp. gr. 1:42, and then 


teating the product on the water-bath until all nitrogen oxides were 
inven off, he obtained an acid of the composition C,,H,NO,; by 


der, Waporating with nitric acid three times, the acid, C,HyNO,, was 
“ide, obtained, This compound is not acted on by nitric acid of sp. gr. 1°42 
our, a l00*, When it is heated with potash, methylamine is evolved, and 


the solution of the alkalis is concentrated, almost the whole of the 
ultgen is given off in this form. The potassium salt does not crys- 
tallise well, but appears to contain 4 atoms of the metal. The barium 
salt has the composition CijH;Ba,NO, + 4H,O, and is obtained as a 
vulte precipitate by adding baryta-water to an aqueous solution of the 
acid. The lead salt has a similar composition. C. H. B. 
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Double Salt of Quinine Hydrochloride and Urea. B, \ 
Drraty (Chem. Centr., 1881, 245).—A solution of quinine hydroch), 
ride dissolved in an equivalent quantity of hydrochloric acid, ; 
treated with an equivalent quantity of urea. The solution solidifis 
very rapidly, and is heated to 50° until it is redissolved. On cooling 
the crystalline mass is broken up into small pieces, allowed to dry 
on filters, washed with a small quantity of cold water, and dried 
the air. The double salt consists of crystalline masses of need. 
shaped rhombic prisms, grown together ; it dissolves in equal parts ij 
water at 17—18°. Analysis gave the formula C»H.,N.0,.HC + 
CH,N,O.HCI + 5H.O). 

Quinidine and cinchonidine form double salts with urea; the forme 
alone crystallises readily, the latter being very deliquescent. Thi 
latter property may be utilised as a mode of separating quinine fry 
cinchonidine. 


Hydroquinidine (Hydroconquinine). By C. Forsr and ( 
RourtGer (Ber., 14, 1954—1956).—A new alkaloid, C»H,N,0, + 
24HO, to which the name hydroquinidine is given, is formed by the 
action of potassium permanganate on quinidine. On evaporating th 
alcoholic solution of the crade product, a crystalline crust and, 
syrupy mother-liquor are left. The crystals are washed with ether 
alcohol and recrystallised from alcohol. The base forms thin prismati 
crystals, which rapidly effloresce on exposure to the air. It is sparinyy 
soluble in ether. The alcoholic solution has an alkaline reaction, ani 
is dextrogyratory. With chlorine-water and ammonia, the alcoholi 
solution produces a green coloration. A solution of the base ina 
excess of dilute sulphuric acid exhibits a blue fluorescence. The fil 
lowing salts were prepared: the hydrochloride and neutral tarim’ 
crystallise in short needles, freely soluble in cold water; the w/ 
tartrate is sparingly soluble in water. The  platinochlorii, 
CoH.sN,02(HC1).,PtCl, + 2H,O, forms orange-coloured needle 
C.,H.3N,0.,HI, broad white needles, sparingly soluble in cold wate. 
The sulphate, 2(C»H»N,O,)SO,H, + 12H,0, forms efflorescent ers 
tals. W. C. W. 


Strychnine Hydrate. By KE. Jauns (Chem. Centr., 1881, 3éi- 
368).—Schiitzenberger has stated (Chem. Centr., 58, 677 and 684) thit 
ordinary strychnine is a mixture of three alkaloids, which differ frm 
one another in amount of carbon, in their solubility in water, and ll 
crystalline form ; and was led to this conclusion from having observet, 
that on adding ammonia to a dilute solution of strychnine hyd 
chloride, first needles and subsequently octahedrons are precipitatel 
The author is unable to confirm this view, for he finds that the form 
crystals pass spontaneously into the latter, the transformation belt 
easily seen under a microscope. 


Preparation and Derivatives of Colchicine. By J. Hitt 
(Chem. Centr., 1881, 501).—On heating colchicine, C,;H2;NO,, with! 
mineral acid, it loses a molecule of water, and is converted into eb 
chiceine, and the latter by warming with water is reconverted i 
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slchicine. In the air it loses ammonia and water, being first converted 


B : : 
Ay rio colchicoresin, Cs:\HeoN.Oy5, and finally into betacolchicoresin, 


roclily. 


cid. is HNO. These latter products are found in the seeds of Vinum 
id, Ichici which have been kept for some time, and are not inferior in 
coling neir physiological action to colchicine. J. K. C. 

a Formula of Pilocarpine. By P. Cuasratse (J. Pharm. [5], 4, 
needle 336—338).—Analyses of the platinochloride and of the carefully puri- 
arta o fed nitrate prove that the true formula of pilocarpine is C2.H,N,O,, 


»3 stated by Harnach and Meyer. Pilocarpine nitrate may be per- 
etly freed from jaborine by treatment with absolute alcohol. 


C. H. B. 


Preparation of Cocaine. By V. Trupufme (Chem. Centr., 1831, 
447).—Cut coca leaves are digested with ether in Payen’s extraction 
»pparatus, the blackish-green solution is distilled off and evaporated, 
and the residue, which has a melting point of 75°, is dissolved in boiling 
water, with agitation. After filtration, the solution is treated with 
magnesia aud evaporated. The residue is then mixed with amyl 


IC] + 


by th ilcohol, from which cocaine crystallises in pale yellow crystals, 
p b becoming colourless when recrystallised. D. B 

nd i 

ether. 


Constitution of Albuminoids. By A. Danitewsky (Chem. 
entr., 1581, 503—504).—By the action of alkalis on pancreatin on 
ulbumin, several intermediate bodies are formed, the final product 
always being peptone. f-albumin is first produced, a body insoluble 
n water and warm alcohol, of weak acid reaction, and containing 
sulphur extractible by alkaline hydroxides, together with calcium and 


‘he fi phosphorus. The bodies next formed belong to the protalbin group, 
a nd are more soluble in water and warm alcohol, more strongly acid, 
¢ wi BB free from calcium and phosphorus; their solutions give coloured 


ssidues when evaporated to dryness, and some of them lose their 
sulphur when heated with soda solution. Finally, we have the 
eptones, which combine with bases and acids, and yield no sul- 
phides with alkalis. By the action of acids on pepsin, 8-albumin is 
irst formed, and then synfonid, a member of the albumin group, 
hich neutralises acids, yields sulphide to alkaline hydroxides, and is 
usoluble in water; next in order comes the syntoprotalbin group, the 
members of which coagulate in the cold with acids; and finally the 
eptones. Tropaeolin was used as indicator in testing the reactions 
bf the various bodies as they were formed, and hydrochloric acid and 
jlatinie chloride, which formed compounds rich in chlorine and plati- 
lum with basic bodies, and rich in platinum only with acid products. 
both series of compounds can be formed from all kinds of albumin. 
so-called acid albumins are analogues of syntonid, and albuminates 
‘usist of varicus mixtures of natural albumins and protalbin bodies, 
hich have been built up by the action of alkalis or ferments, and 
lave the same characters as milk casein. o. me ©. 


Albuminoids of Blood Serum. By L. Frépérique (Chem. 
eur., 1881, 484—485).—In the preparation of paraglobulin by pre- 
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cipitation of dilute serum with acetic acid, small quantities of a bo, 
called fibrinogen may be seen sticking to the walls of the vessel 
flakes, which are not completely soluble in salt solution. When ty 
paraglobulin is precipitated with magnesium sulphate, then rejis 
solved and reprecipitated several times, an admixture of fibrinogen 
not observed. Paraglobulin so prepared is a very stable body; ix 
2 per cent. aqueous solution has a specific levorotatory power 
47°8°. The filtrate from paraglobulin was gently heated, and ther, 
maining albuminoids precipitated by fractional coagulation; th 
greater part separated at 40—50°, and the rest at 60°. The forme 
is perfectly soluble in water, has a levorotatory power of 57°3°, aj 
is termed by the author serin. By the aid of the known rotator 
powers of paraglobulin and serin, the author calculates the percentag 
amounts of these in blood-serum. This method agrees very well with 
the results of quantitative estimation. J. KC. 


Yolk Pigments. By R. Mary (Chem. Centr., 1881, 485).—%. 
called lutein, the colouring matter of yolk of hen’s eggs, was founi 
to be present in large quantities in the eggs of shrimps, side by site 
with a relatively small amount of fat. Further investigation shovel 
that lutein is a mixture of two colours, called vitellolutein and vite. 
lorubin ; the former yellow, and the latter red. They may be separatel 
by heating the yolk extract with a little acid to boiling, and treating 
the precipitated albumin with petroleum, which dissolves out tle 
yellow, and then with carbon bisulphide, which removes the red pig 
ment; or by treating the alcoholic extract with baryta-water, whic 
throws down the vitellorubin, and leaves the other in_ solutio 
Neither pigment contains nitrogen; the magnesium compound ¢ 
vitellorubin is soluble with dark-red coluar in ether, chloroform, ani 
carbon bisulphide, and is precipitated by the addition of alcohol i 
red flakes. Vitellorubin gives a broad but weak absorption-banl 
containing the F line, whilst vitellolutein gives two narrow bani 
clearly distinct from each other. J. KC. 


Urochloralic Acid. By E. Kiitz (Chem. Centr., 1881, 486—47) 
—This acid is found in the urine of any animal which has been dosti 
with chloroform. The sodium salt, C,H,,Cl,NaQ,, crystallises best; 
its solution has a reducing action, which is increased by boiling 
with hydrochloric or sulphuric acid. When a 5 per cent. solution 
the salt is boiled with 5 per cent. hydrochloric acid for some hours 2 
connection with a reflux condenser, the urochloralic acid is decom 
posed into a chlorinated body soluble in ether, and a dextrorotatory 
strongly reducing acid, probably a derivative of grape-sugar. Pur 
sodium urochloralate has no stupefying action when taken internally, 
and reappears for the most part in the urine unchanged. Trichloracett 
acid cannot be used as a source of urochloralic acid ; hence Liebreich’ 
theory of the action of chloral is probably false. From the urine ¢ 
dogs which have been dosed with butyl-chloral, the author has su 
ceeded in separating the potassium salt of urobutylchloralic acid ® 
very fine crystals. The aqueous solution of this salt has a lev 
rotatory action, but does not reduce Fehling’s solution until ait 
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; iling with acid. Like urochloralic acid, it splits up on heating for 
a bois BF ne tame with dilute hydrochloric acid, into a chlorinated body ex- 
ible by ether, and a dextrorotatory strongly reducing acid. 

Urochloralic acid appears, therefore, to be a homologue of Jaffe’s 


a Setieioaid J. K. €. 
a if Putrefaction-products of Brains. By F. Svéckiy (J. pr. 
ower 


Chem. [2], 24, 17—24).—A continuation of Nencki’s experiments. 
In the author’s experiments :—Bullocks’ brains in portions of 1 kilo. 
m5 te at a time were digested, with about six times their weight of water, at 
“ 35—40° for eight days, were then acidified with acetic acid, and 
3, a about one-third of the volume of the mass was distilled off. 


rotatay The distillate was neutralised with sodia and extracted with ether. 
reamed The ethereal residue contained skatole and paracresol. 


The residue left in the retort was filtered, the filtrate concentrated 
to a syrup and distilled after the removal of inorganic substances. 
' It began to pass over at 118°, the thermometer gradually rising 
)) 80 BE tn 200°, and then quickly to 270°; at 280° nearly all had passed over. 


8 foul BS Fraction 118—200° consists, according to the author, of all the fatty 
‘by sie BM acids from acetic to caproic ; this last was recognised in fraction 195 
—- —200°, by the guanidine reaction. Fraction 270—280° is hydrocin- 
ad vitel 


namic acid. 
By varying the time of the duration of the putrefaction, in addition 
to the above, succinic acid and amido-acids, principally of leucine, 
were found. Succinic acid is found in largest quantities after 24 
hours’ putrefaction, and probably owes its origin to the glycogen. 
The bases present have not as yet been examined by the author; he 
thinks the red coloration observed by Selmi on evaporating the above 
distillate with nitric acid is due to hydrocinnamice acid. 

The scarcity of analytical data is explained by the fact that the 
large quantities of brains which have to be used render the separation 
of the bodies very troublesome. D. A. L. 


»parated 


tion Physiological Chemistry. 


ony Effect of Feeding on the Weight of Animals. By O. Kener 
(Bied. Centr., 1881, 534—537).—For two months, two three-year-old 

sheep were fed on a low diet of 14 kilo. hay, and at the end of that 
period it was found that they had lost only 1 kilo, and 24 kilos. re- 
spectively, A quarter kilo. of dried hop-waste was next given in 
oe wddition to 0°75 kilo. hay, and after a month their weights were not 
ape “PParently altered. Finally, for three more months the above feeding 
Was repeated, and no change was observed. Similar experiments on 
two-year old sheep gave somewhat similar results, and the sheep 
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when killed were found to be fat, and this probably in Consequeng 
of no movement being permitted during the period of experiment, 
E. W. P. 

Peptone in the Blood. By F. Hormeister (Chem. Centr , 18%) 
506—508).—The natural occurrence of peptone in the blood jg jy 
apparent contradiction to the fact that peptone when injected produeg 
poisoning symptoms and passes almost entirely through the kidney 
into the urine. Peptone absorbed into the blood from the alimentary 
canal shows of course none of these symptoms, and must therefoy 
undergo some change previous to absorption. This the author cop. 
cludes can only occur in the slimy integument of the alimentary 
canal, where the peptone meets with lymphatic cells (colourless blood 
corpuscles), which, as has been previously shown, have the power¢ 
combining with it, so that it circulates in the blood without prodacing 
the effects caused by injected peptone. J. KC. 


Presence of Ammonia in Human Saliva. By B H. Hayy 
(Chem. News, 44, 208).—In evidence that ammonia is really present 
in human saliva, or at any rate, that the Nessler reaction produced i 
not due to any non-volatile or but slightly volatile organic base,, 
small quantity of saliva was placed at the bottom of a perfectly clea 
and dry test-tube, a little recently heated magnesium oxide wa 
added, a slip of white filtering paper moistened with the Ness 
reagent was suspended in the upper part of the tube, and this wa 
corked and exposed to a temperature of 30°. In a few minutes the 
paper was rendered distinctly orange, while in a blank experiment, 
conducted under the same conditions, but omitting the saliva, this 
was not the case. It was found that most, if not all, of the ammonia 
came from the two principal pairs of glands, the parotid and sub 
maxillary, and that of these the latter furnished notably the large 
share. The quantity of ammonia present in saliva varied from 30 t 
100 milligrams per litre. The author’s results further show that the 
soureceof ammonia is not to be sought for in the free gas in the expirel 
products of respiration merely condensed in aqueous solution in the 
mouth. D. B. 


Amount of Cholesterin in the Human Brain. By Benn 
(Bied. Centr., 1881, 568).—The brain of a boy 15 years old contained 
26°92 grams cholesterin = 2°34 per cent. The brain of a woman !! 
years old contained 26°79 grams = 2°12 per cent. In four hen’s eg 
0°592 gram, and in four newly hatched chickens, 0-41 gram cholesterit 
was found. E. W. P. 


Decomposition of Sarcosine in the Human Body. By/. 
ScuirrEr (Chem. Centr., 1881, 487—488).—According to Schultzen, 
sarcosine in the human organism is changed into sarcosine-sulphamit 
and methylhydantoic acids. The presence of the former in urine his 
not since been confirmed, and that of the latter was at least doubtfal 
Seeing that methyihydantoic acid readily changes into its anbydride, 
and that the latter reduces Fehling’s solution, a qualitative test of the 
latter is easily applied, after removing all disturbing agencies. Jj 
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nsing this test, the author finds that the greater part of the sarcosine 
es unchanged through the body, about one-fifth being converted 


asses 1nc 


1 Wence 
nt. 


Pp into methylhydantoic acid, and a very small quantity into methyl 
"18a cote J. K. C 
isin 
oduees Distribution of Hypoxanthine in the Animal and Vegetable 
idneys Kingdom. By A. Kosset (Chem. Centr., I 881, 486).—The following 
entary are the percentage amounts of hypoxanthine in various animal sub- 
2refore stances. Spleen (man) 0:096, spleen (dog) 0°096; kidneys (man) 
rT COD. 0-068, kidneys (dog) 0°053; liver (dog) 0'082; muscles (child) 0°U45 ; 
entary NE heart (man) 0°039; brain (man), white matter, 0°29, grey matter 
: blo 0-024. In the vegetable world it is also widely distributed, not only 
wer of as the final product of molecular rearrangement, but as a component 
ducing of the living tissues. J. K. C. 
bY WARD cP 
resent ‘ 
uced is 
base, & 
* clean : . 
le wis Chemistry of Vegetable Physiology and Agriculture. 
Nessler 
Lis Was 
tee Alterations in the Properties of the Nitric Ferment by Culti- 
va, this Qe Vation. By R. Wartnaton (Chem. News, 44, 217).—The author has 
sonia hown (this Journal, 35, 429) that ammonium chloride solution sup- 
d sup (aePled with nutritive ingredients and seeded from an old solution 
large which had previously undergone nitric fermentation, was converted 
3) ty [Empnto nitrous acid only. The conditions under which such a reaction 
sat the akes place, are that the soil used as seed shall have undergone nitric 
oxpirel ermentation, and shall have been kept for some months, when the 
= thi erment loses its power of converting nitrites into nitrates. Any 
)B. olution which has undergone the nitrous fermentation when used 
s seed, produces a purely nitrous fermentation. 
NECK In ammonium chloride solution fresh soil produces purely nitric 
ntainel [Ee’Tmentation if the temperature is kept at about 15°, and the sojution 
ie ontaining about 8 per cent. NH,Cl is sufficiently shallow. In more 
's eggs yncentrated solution, and at a higher temperature, nitrous acid is 
lesteria roduced. 
7 Pp, The diminished energy of the organism is in accordance with 
asteur’s results, who finds that by allowing the cultivation of an 
By J. tganism to become old, an organism of diminished energy is obtained, 
vultzen, ‘hich when cultivated continues to produce organisms of the same 
phamic iminished energy. 
“ine has If solutions which have been nitrified are kept for some time, a 
vubtfal. ite organism not unfrequently appears on the surface, and under 
ydride avourable circumstances spreads over the whole. This organism 
fof the ppears to consist of bacteria, and produces nitric fermentation. 


vs Bf L. T. O'S. 
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Researches on the Physiology and Morphology of t, 
Alcohol Ferment. By E. C. Hansen (Bied. Centr., 1881, 55 
560).—Saccharomyces apiculatus is an alcoholic ferment marked by, 
distinct form, and hence easily to be found at all times of the yop 
Ripe and juicy fruits are the home of this ferment, where it develo, 
and whence it is carried about by the wind; it is found but seldop 
on the ground. It is washed off by rain, or is borne to the ground ly 
the falling fruit, where it winters, becoming active again in the {ij, 
lowing season. The ferment develops in two forms, one lenm 
shaped, the other more oval in outline. The first is developed soones, 
but the second kind, although later, is the most abundant. Sacehar 
myces apiculatus is less energetic than S. cerevisie, for when the latte 
will produce 6 vol. per cent. alcohol, the former is only capable of 
producing 1 per cent., and beer produced by its aid is peculiar ip 
taste and odonr. It is incapable of inverting saccharose, but is ver 
retentive of life, resisting easily all effects of temperature and moistary 
In the presence of S. cerevisiae, S. apiculatus develops the mos 
rapidly, so much so that the action of the former is retarded. 

E. W. P. 

Retardation of Fermentation by certain Substances. }; 
M. Mircxer (Bied. Centr., 1881, 560—562).—The presence of (1 pe 
cent. of butyric acid, 0°5 per cent. acetic acid, 0°2 formic acid, (1 pr. 
pionic acid, and a trace of caproic acid, will arrest the fermentation 
of sugar. The knowledge of this is important, as the first and th 
last acids frequently occur in the mash. Lactic acid, however, is « 
advantage up to 0°5 per cent., but 3°5 per cent. is prejudicial. 

E. W. P. 

Composition of Cell Membranes of Bacteria. By C. Ricum 
(Chem. Centr., 1881, 483).—According to Du Bary, a peculiar form 
of cellulose exists in the cell membranes of bacteria. If, howeve, 
the membranes are steeped in cold potash solution for a week, they 
then show the characteristic reactions of cellulose with iodine aul 
sulphuric acid, and with ammoniacal cupric solution, on the absenc: 
of which reactions Du Bary grounded his theory of the existence! 
another kind of cellulose. J. K. C. 


Changes accompanying the Ripering of Certain Plants 
By P. P. Dénéraiw and Bréat (Ann. Agronomique, 6, 398—400)- 
Déhérain explains the loss in weight of dry matter which occu 
during the maturation of the seed in the cereals and other plant 
The formation of the seed involves the transport of carbohydrate 
and nitrogenous bodies from one part of the plant, to be afterwaris 
stored up in another part. In the case of bie carbohydrates, this 
transport does not necessitate any loss in weight, since they exist! 
the form of reserve materials (starch, &.), which take no active patt ™ 
the phenomena of growth. But in the transport of nitrogenous bodies 
a certain quantity of protoplasm has to disappear from the living cell 
in the form of asparagine, to reappear in the seed as legumin, glut 
&c. Assimilation then ceases in the cells thus deprived of protoplast. 
but oxidation still goes on, and thus a loss of weight is produc 
The authors distinguish three cases, In those plants which fowe 
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P the rapidly and bear simultaneously a large number of flowers in propor- 
Bak tion to the size of the plant (Sinapis nigra, Colinsia bicolor), there is 
] bra always a loss in weight of dry matter; assimilation suddenly ceases 
veer, throughout a large portion of the plant, but oxidation still goes on. 


In plants which do not produce many flowers at once, nor in too great 


seldom proportion to the leaves, ripening is accompanied with only a tempo- 
ind br rary loss of weight ; a sufficient number of chlorophyll granules remain 
e fol. intact to carry on the work of assimilation, which proceeds with 
lemon renewed vigour after the seeds have ripened (Lscholtzia Californica, 

Delphinium ajacis). When the flowers are very few and the leaves 


numerous (Papavera somniferum, Hesperis maritima, Silene pendula), 
the dry matter increases in weight during the ripening of the seed. 


| ; J. M. H. M. 

liar in Absorptive and Diffusive Power of Leaves. By Maquenne 
iS very (Ann. Agronomiques, 6, 321—390).—In this long paper, the author 
isture, describes and discusses very exhaustively the methods and apparatus 


employed for the determination of the absorptive and transmissive 
wer of various substances for heat rays, and proceeds to describe in 


TOs 


.& detail a great number of determinations made with different species of 
» & leaves. The general results are summed up as follows :— 

1 per 1. All leaves radiate a part of the heat which they receive normal to 
+] pro. the surface; in the case of the Bourbouze lamp (an incandescent 


platinum thread) the radiation is about 0°25 of the total heat ; with 
Leslie’s cube it is only a few hundredths. 

2. The two sides of leaves differ in radiating power; generally the 
back of the leaf radiates more than the face, but sometimes the case is 


’ 18 Wi 


& reversed. 
ICHTER 3. Leaves absorb a considerable proportion of the heat emitted by 
r forn fi the Bourbouze lamp; this absorption is due to the presence in the 


ywever, 
x, ther 
ne and 
bsenc? 
ence of 


, 
hs J 


parenchyma of absorbent substances, such as chlorophyll and water, and 
to the radiation which takes place in the interior from the surface of 
the separate cells; the heat absorbed is generally greater for the face 
than for the back of the leaf. 

4. Thick leaves absorb more heat than thin ones. 

5. The absorptive power of leaves for the heat of boiling water is 
nearly the same as that of lampblack. 


6. Young and thin leaves transmit more heat than thicker and older 
ones. 


occurs 7. The radiating power of leaves is, for a slight excess of tempera- 
plants ie re, almost equal to that of lampblack; it diminishes slightly as the 
ydrates Se inclination increases. 

rwaris 8. The absorptive power of chlorophyll, in the mean equal to that 
es, thi of water for the rays of the Bourbouze lamp, increases in proportion 
exist it J to the distance on either side of the calorific maximum of the spec- 
part 0 ie tram. J. M. H. M. 
bodies 

ng celk Analyses of Grape Juice and Unfermented and other Wines. 
glutit, By J.C. Benn (Analyst, 6, 197—199).—The author has analysed the 
oplass. He "ce of various grapes, and finds that the total ash varies from 0°-258— 
ndoced. E395 per cent., of which from 56°65—90°56 per cent. is soluble. In 


ge sing the juice of grapes, it is necessary to take into consideration 
L. XLU 
, g 
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the species of the grape, and the time when the juice was expressed 
whether recent or old. The consideration of age does not apply in 
cases where the juice is mixed with large quantities of wate. 
Analyses of ‘ unfermented ” wines show that many contain alcohol, 
Copious tables of results are given, for reference to which the original 
paper must be consulted. L. T. O'S, 


Separation of Calcium Carbonate in the Wood of Dicoty. 
ledonous Plants. By H. Motiscn (Chem. Centr., 1881, 483).—Sem. 
ration of calcium carbonate takes place usually in the already forme 
wood, or in surface knots and wounds. The cells and ducts becom 
completely filled, so that perfect castings of the interior are sometimes 
obtained when the wood is burnt. Deposition takes place first in the 
central canals, and probably on the inner surfaces of the walls; th 
cell-membranes are, however, not specially rich in ash. 

J. K. C. 

Occurrence of Ellagic Acid in Pine-bark. By F. Srromm 
(Monatsh. Chem., 2, 539—540).—Whilst trying some experiments 
pine-bark tannin, the author found that ellagic acid was present, but 
no gallic acid. He therefore thinks that ellagic acid exists ready. 
formed in the bark of Abies excelsa. D. AL 


Presence of Citric and Malic Acids in Chelidonium maju, 
By L. Harrmcer (Monatsh. Chem., 2, 485—490).—In 1878, O. Leitzen- 
mayer found in this plant chelidonic acid, and an acid isomeric with 
malic acid. The author has repeated the experiment, and finds chel- 
donic, ordinary malic, and (large quantities of) citric acid. He 
thinks the isomeric malic acid referred to must have been a mixture 
of citric and phosphoric acids, for although this latter acid is present, 
no mention is made of it in Lietzenmayer’s paper. D. AL 


Contributions concerning the Phylloxera Question. By’. 
Mayer and others (Bied. Centr., 1881, 546—550).—V. Mayet caused 
galls to be produced on vines, by placing on the leaves the hatched 
phylloxera. 

Laugier, H. Marés, and Monillefert all speak in high terms of the 
success obtained by the use of potassium thiocarbonate ; the latte 
considers that the action of this salt is greatest on sandy or clay- 
sandy soils. Bourden recommends that vapour of carbon bisulphite 
be introduced into the soil by a system of underground pipes. Macagu) 
would treat vine-cuttings by heating them to 43° for four hours ins 
damp atmosphere, at which temperature the insect and its egg a 
rendered innocuous. He also recommends that the cuttings be placél 
in bundles on straw mats, in a well-closed chamber, fitted with a ther 
mometer and manometer, and that carbon bisulphide be introdu 
to the amount of 250—300 grams per cm. P. Olliver finds tht 
carbon bisulphide vapour acts harmfully on diseased, but not ® 
healthy roots. Millardet writes concerning provining and grafting tle 
American vines. Grafting on American stocks seems to be a prevent 
tive against the attacks of phylloxera, but mildew (Peronospora vitiol) 
appears in its place. E. W 
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sed, riments on the Cultivation of Various Kinds of 
y in Beans, with Special Regard to the Amount of Nutrients 
ater produced. By H. Grant (Bied. Centr., 1881, 538—540).—The ex- 
obo perimental plots were of two kinds, heavy and light, and were manured 
* with 40,000 kilos. of stable manure. The plants grown were varieties 


of soja, French, and field beans, and the first two were not found to 
be greatly different in yield, whether grown on the light or on heavy 


ory. land; bat the field beans did the best on the heavy land. As regards 
— the total amount of nutrients produced, it appears that the French 
rel bean is not preferable to the soja as regards protein, but is lower in fat, 


and its period of growth is shorter. As the black variety of French 
bean gave the highest yield, it is to be recommended as a focder. 
The field bean is far above the soja bean in protein, but much below 
in fat; and the author considers that on good soils the field bean 
(any variety) will always yield the largest crops ; but on poor soils, 
perhaps, by reason of the large amount of fat it contains, the soja 
bean ought to be grown. E. W. P. 


Employment of Soja Bean as Food for Milch Cows. By 
E. Biascovict (Bied. Centr., 1881, 532—534).—Twenty-six cows were 
placed under experiment during four periods of 14 days’ duration. 
During the first and last period the fodder consisted of chaff, sugar- 
beet, and hay (nutrient ratio= 1:6°3); in the second period, malt 
coombings ; and in the third, soja beans were given. Soja beans were 
found to increase the yield and the quality of the milk. But the malt 
coombings seem to have reduced the quantity, although it raised the 
quality. It should be mentioned that 13 of the cows during the 
second period received soja bean, while the other 13 were receiving 
malt coombings, and during the third period the case was reversed ; 
so that we find that soja before malt coombings in the first 13 pro- 
duced a greater quantity, but that with the second 13, malt coombings 
before soja was most satisfactory. In both sets, the yield during the 
third period was lower than that during the first. mB. W. P. 


Cultivation of Potatoes. By Kriewitz (Bied. Centr., 1881, 542). 


ixture 
reselt, 


. L, 


By V. 
caused 
atched 


of the —A short statement of the yield of various kinds of potatoes grown 
, latter with different manures. Peruvian guano and ammonium super- 
yr clay- phosphate seem to have been the best manures, and “ Dabersche 


rothe”” the most prolific potatoes. E. W. P. 


Amount of Non-albuminous Nitrogen in Roots. By O. 
Kettner (Bied. Centr., 1881, 540).—The following figures represent 


ul phide 
[acagD 


urs in 4 


egg" BE the percentage of nitrogen present in the roots examined in forms 
, Lr other than albumin and nitric acid :— 
Grown in 
a Lichterfelde.* | Hohenheim. 
' ae Common beet ...... 60°0 541 
ting th Beetroot (garden).... 58°6 — 
aie Horse carrots ...... 48°1 33°0 
witienl Kohl rabi Suibws ede 42°2 39:1 
v. P. Late turnips ........ — 45°3 E. W. P. 


* Grown on irrigated fields. 
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Linseed Cake and Hemp Cake and their Adulteration. 3, 
A. Reyovarp and B. Corenwinper (Ann. Agronomiques, 6, 414—434), 
—Linseed cake.—After some pages of remarks on the manufactury, 
composition, and feeding value of linseed cake, the authors describ, 
its more common adulterations. Many buyers of this cake prefer the 
light-coloured samples, and to produce this appearance the manp. 
facturers add about 20 per cent. of poppy cake. In the district of 
Arras and Douai, the common poppy (Papaver somniferum) cultivated 
in those parts is used; in the linseed cake imported from Holland the 
Indian poppy (P. somniferum nigrum) is found. Some merchants 
describe these cakes as pavoté. The admixture can be recognised; 
(1) by the bitter taste imparted to the cake ; (2) by the greater fine. 
ness of grain of the adulterated cake and the absence of the reddish 
fragments of the episperm of the linseed; (3) by the presence of 
whole poppy seeds, easily seen with a magnifying lens; (4) by the 
density of the powdered cake, 1 hectolitre of pure linseed cake weighing 
54°4 kilos., whilst 1 hectolitre of common poppy cake weighs aboat 
68 kilos.; and (5) by extracting the oil with carbon bisulphide and 
adding sulphuric acid, linseed oil giving a brownish-red, almost black 
colour, poppy oil a dull yellow, and Indian poppy oil a slight orange. 
Linseed cake contains an average of 9°77 per cent. oil, poppy cake 
10°19 per cent., and Indian poppy cake 7°42 per cent. Linseed cake 
contains 0°72 per cent. solubie salts; 6°28 per cent. insoluble; total, 
7°00 per cent. Indian poppy cake contains 6°15 soluble salts; 622 
insoluble ; total, 12°37. Some samples of the latter contain as much 
as 16 per cent. ash. 

The cake of arachida husks, being extremely cheap, is sometimes 
added to linseed cake; it is of no feeding value. The lens, in the 
hands of an expert, will detect this addition. Dust, siftings, and 
winnowings of various kinds are often added, but the cake so made 
will always differ in appearance from pure cake. 

Other seeds, such as hemp, are sometimes added to linseed befor 
expressing the oil, in order to obtain a mixed oil, a little indigo added 
to the mixture of linseed and hempseed oils allowing it to be sold a 
hempseed oil. The cake, however, cannot be sold as pure linseed cake, 
on account of the difference of colour. When a very little hemp cake 
is added to linseed cake and the product sold as pure linseed cake 
darkened by being kept, it is almost impossible to detect the fraud. 
Colza cake, the colour of which is greenish-brown, streaked with 
yellow, black, and red, is sometimes added in small proportion to lin- 
seed cake. It is thus detected :—Stir a little of the powdered cake 
with hot water in a glass, and allow to settle. If the cake is pur 
linseed, the liquid is divided into two layers, a blackish-brown 0 
at the bottom, and a colourless one above. If it contains coli 
cake, there are three layers of liquid; the bottom one entirely black, 
formed of the particles of the husk of colza seed, the middle one col 
taining a yellowish powder, and the top one a clear yellow, which dis 
appears on the addition of a few drops of potash or soda. Rape 
cake, the colour of which resembles that of pure linseed, is sometime 
added. Mailho’s test, founded on the presence of sulphur in ct 
ciferous seeds, may be employed to detect both rape cake and cola 
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cake; 25—30 grams of the oil are boiled in a porcelain capsule for 
some time with a solution of 2 grams of potash (purified by alcohol) 
in 20 ¢.c. water. The liquid is then filtered, and the filtrate tested 
with lead acetate paper. If the test is made in a silver capsule, 


er the the coloration will at once be apparent. Potato pulp, almost free 
nan. from starch, and of no feeding value, is sometimes added, and is 
ict of extremely difficult to detect. Most of the linseed cake used in France 


is made from seed imported from Russia and India. In former years 
this imported linseed often contained a large proportion of other 
seeds; but since the establishment of the ‘ Linseed Association” of 
London, the admixture seldom exceeds 5—6 per cent. The seeds most 


* fine. frequently found are those of Brassica napus precow, Lolium perenne, 
dish Sisymbrium sphelix, Spergula arvensis, camelina, charlock, &c. 

ice of In the Département du Nord and in Belgium, many merchants sell 
vy the the powdered slightly pressed linseed cake manufactured in the wind- 
ghing mill factories around Lille. These cakes are often adulterated with 
about earth, chalk, sawdust, and rice-dust. Admixture of earth of course 
e and increases the percentage of ash, but the simplest way to detect it is to 
black plunge the naked arm into the powder, when the earth clings to the 


skin. Sawdust and chalk are very easily detected, but rice-dust does 
not alter either the appearance or taste of the powder, and animals 


| cake seen very fond of it. Some of these slightly pressed cakes, when sold 
total, in the unpowdered condition, become covered after a certain time with 
; 62 a whitish efflorescence, and produce somnolence in animals fed with 
much them. The whitened cakes are found to contain excess of water (14— 


18 per cent.), and a relatively large proportion of oil. Under these 
conditions the oil becomes rancid, the mucilage begins to ferment, and 
a growth of mould appears on the surface, forming the efflorescence. 
The fracture of these badly pressed cakes is not so sharp as that of 
ordinary cakes. 

Hemp Cake.—This cake is used more largely as a manure than for 
feeding cattle. As a manure, it is said to be “hot,” i.e. of rapid 


added action, whilst linseed cake is “cold,” or slow. When given to cattle, 
old as it is often slightly purgative. A recent analysis of a pure sample 
| cake, gave—Water, 10°00; albuminoids, 32°68; oil, 5-90; carbohydrates 
p cake and fibre, 42°54; ash, 8°88; (nitrogen, 5°23). In 1869 many farmers 


petitioned the Government to allow the sale as manure of a mixture of 


fraud. vileake and sodium nitrate, commonly known as “salts.”” The Govern- 
with ment accordingly authorised the use of “salts” for this purpose free 
to lin- of duty, and many manufacturers have taken advantage of the decree 
1 cake by selling mixtures of hemp cake with common salt. The decree 


allows of any proportion up to 1,000 kilos. of salt to 200 kilos. oileake. 
In consequence of animals liking the taste of these salted cakes, they 


colza are often bought by farmers in preference to pure cake. 

black, The cake from the Curcas bean is very similar in appearance to 
e COl- hemp cake, and is often mixed with it, and sometimes whole cakes of 
sh dis cureas are sold amongst a lot of hemp cakes. The plant which pro- 
Rape duces this bean is the Curcas purgans, Jatropha Curcas, or Jatropha 
etimes cathartica, belonging to the family Huphorbiacesw, tribe Crotones, and 
i growing especially in Central America and Cape de Verd. The oil 


resembles croton oil, and is used medicinally and for burning. A 
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single curcas seed weighed 0°721 gram, and when deprived of jt 
husk, 0°466 gram. Analysis of the seed gave—Water, 6390; oil 
52°780 ; albuminoids, 22°678; carbohydrates and fibre, 13°970; ash, 
4182. Curcas cake contains—Water, 11°50; albuminoids, 20°75, 
oil, 5°70; carbohydrates and fibre, 51°97 ; ash, 10°08; (nitrogen, 3:32), 
It is thus distinguishable from hemp cake by its deficiency in nitrogen, 
but is detected more easily, thus: Stir a little of the powdered cake 
in cold water and filter immediately ; pure hemp cake gives an amber. 
coloured filtrate, but an admixture of 10 per cent. of curcas cake 
causes the colour to be much darker. The curcas bean is undoubtedly 
poisonous to animals; the meal contains Jatrophic acid and an acrid 
principle called curcasine (Cadet). J. M. H. M 


Digestibility of Various Oil-cakes. By E. Wotrr and others 
(Bied. Centr., 1881, 531).—The digestion coefficient for sheep o 
certain oil-cakes is as follows :— 


Total | Total 
Protein.| Fat. Fibre. | Extract.| organic| dry 
matter. | matter. 


Earth-nut ............| 90°9 85 °7 15°9 98°1 85:0 815 
Sesamé ...........+0.| 90°3 89°8 30°7 62°8 77°4 69°3 
Cotton (decorticated) ..| 84°7 87 °6 _ 95 °1 80°4 | 74:2 
Sunflower ............| 89°6 87°9 30°5 77 °4 75°9 69°4 
Cocoa-nut .....csccece 75°7 | 100°0 61°5 81:1 77°6 700 


Earth nut cake is therefore the most digestible, but the unavoidable 
admixture of hairs in this cake greatly reduces its value. 
E. W. P. 
Researches on the Influence exerted by the Physical Pro. 
perties of a Soil on the Amount of Free Carbonic Anhydride 
contained in it. By HE. Wottyy (Bied. Centr., 1881, 514—516)— 
The factors which determine the amount of free carbonic anhydride 
in a soil are, temperature, water, and structure. The results of the 
investigation are that (1) the amount of free carbonic anhydride 
increases with the temperature, and (2) with the amount of water 
present in the soil, which has influence only so long as the air inclosed 
in the pores of soil does not suffer such diminution as shall render the 
oxygen present insufficient for the decomposition of the organic matter 
present; (3) if temperature and water are in inverse proportions, then 
the formation of carbonic anhydride is at the maximum at a definite 
temperature, and when a definite amount of moisture is present, while 
it diminishes should the temperature or the water increase. Hence 
(4) the influence of temperature and water on the carbonic anhydride 
as shown in (1) and (2), is so much the less, the drier the soil or the 
lower the temperature; (5) a finely-powdered condition of the sol 
lowers the quantity of carbonic anhydride, whilst a close heavy staté 
raises it. E. W 


Phosphoric Acid in the Soil. By P. P. Dénfratw (Ann. Agron. 
6, 392—393).—Phosphatic manures are found to be of no servicein the 
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experimental fields at Grignon, and the farmers of the neighbourhood 
do not employ them. The soil does not contain more than an average 
quantity of phosphoric acid, but from half to one-quarter of the 
total phosphoric acid is soluble in acetic acid, and may, therefore, be 
presumed to exist in the soil as calcium phosphate. It may, perhaps, 
be true generally, that soils which contain phosphoric acid removable 
by acetic acid, will not be benefited by phosphatic manures. 
J. M. H. M. 

The Highest Daily Rainfall in Germany. By H. Zremer (Bied. 
Centr., 1881, 512).—The mean daily rainfall in Germany is put at too 
low a figure, viz.,80 mm. The rainfall of various places is quoted to 
show that the rainfall should be reckoned as at least 100 mm. maximum. 
In Kolberg 102 mm. have fallen in seven hours; at Breslau, 114°6 mm. ; 
at Friederickshofen, 115°4 mm.; and at Klausthal, 1487 mm. have 
fallen in a year, making a daily maximum of 115mm. The maximum 
daily rainfall of Poonah is 889 mm., and that of Katskill 487 mm. 


wey The greatest daily rainfall in Germany occurs during the months 
rm May to October, and is due to storms. E. W. P. 
ater. 


Researches on the Evaporation of Exposed Water and that 
in Soil, and on the Transpiration of Plants. By F. Masure 


+ (Bied. Centr., 1881, 505—512).—Water exposed to the air in the 
4°2 neighbourhood of Orleans was found to have evaporated during the 
B94 period August 6 to November 15, to the amount of 183mm. The 


time of exposure is divided into 14 periods, and it appears that 
between August 12—18, a period during which the weather was 
remarkably warm, dry, and stormy, the evaporation reached a maxi- 
mum, viz., 41 mm. Although the temperature may fall, yet the 
decrease of evaporation is not in the same ratio, as it is dependent 
on other factors, of which the following are the chief :— 


dride Influence—Morning, Evening, and Night.—¥Evaporation is at a maxi- 
6)— mum in the evening, ata minimum at night, because at evening the air 
dride is warmer and drier than in the morning. At night, the amount of water 


f the evaporating is only a tenth of that which passes off during the day. 

-dride Influence of Weather.—As was to be expected, the amount of evapo- 
water ration which took place during the periods of unclouded skies, was more 
slosed than twice that which occurred when the weather was cloudy ; and 
or the comparing the evaporation during the various parts of the day in the 
natter fine period with the same diurnal divisions during the cloudy or wet 


period, we find that the evaporation was twice as great during morn- 
ing, three times as great during evening, and three times as great 
during the night. 


Tence Influence of the Temperature and Hygrometric Condition of the Air.— 
rdride To estimate the influence of temperature, periods during which the 
or the hygrometric conditions were the same were compared, with the result 
e soil that the higher the temperature is, so much the greater is the evapo- 
state tation; and the same may be seen when the air is damp, and, con- 


versely, when it is dry. Concerning the dew on the leaves of plants, 
the author considers that it is not wholly precipitated from the air, 
but is in part perspiration from the plant itself. 

Evaporation from the Soil.—Ié£ the soil is very wet, so that all parts 
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of its surface are moist, then more water evaporates than from a |i; 
surface of water: if the soil is not excessively damp, then the evapon, 
tion is equal to that of a water-surface; if the soil is dry, then eVape. 
ration is small, the amount varying with the dryness; and these fae 
are dependent on mechanical, physical, aud chemical causes. Firstly 
capillarity hinders evaporation; the evaporation is dependent on tle 
surface exposed by a definite area of soil; and the hygroscopic proper. 
ties of certain salts reduce evaporation by retaining part of the wate, 
and also by condensing atmospheric moisture. Soils lose more wate 
during the morning, and less during evening and night, than fn 
water. 

Transpiration of Plants.—The loss of weight experienced by a plant 
growing in the free air can, without much error, be considered as the 
measure of transpiration; the true transpiration is, however, some. 
what less, as the loss by carbonic acid must be taken into account 
before accurate determinations can be made. Experiments on immer. 
telles show that the loss by transpiration follows the same laws x 
those which govern the evaporation of a like surface of water, but to, 
greater degree ; for whereas a water-surface lost 182°32 mm., the plants 
lost 590°18 mm. of water. Transpiration must be considered, not asa 
simple evaporation, but as a definite phenomenon connected with vege. 
tation ; not only water, but nitrogen, oxygen, carbonic anhydride, aul 
other volatile substances are transpired, and the amount of transpire 
tion is in part dependent on the temperature, the hygrometric cor. 
dition of the air, and the direct action of sunlight. Like evaporatio, 
transpiration is greatest during the afternoon and evening, and is ten 
times that occurring during the night. 

Sunny or bright weather, high temperature, and dry air, greatly 
assist transpiration. E. W. P. 
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Passage of Rain through the Soil. By A. Aupoynaup and 3. 
Cuavuzir (Ann. Agronomiques, 6, 407—413).—The authors refer tos 
previous paper on the subject (Ann. Agron., Oct., 1879). The exper: 
ments described in this paper were carried out, like the former series 
in vessels of impervious cement containing a thickness of 1°} metre 
of soil, the drainage-water being drawn off by a tap at the bottom. 
The surface of the exposed earth was 5°88 square metres. The rait- 
fall on this surface from January Ist to March 18th, 1880, was 24H) 
litres; the drainage-water collected was 500 litres, or 0°21 of the rain 
fall. The total solid matter removed by the water was estimated ani 
analysed on several separate dates. The mean of all the determin 
tions is as follows, taken from the detailed analyses given in the 
paper; the numbers in brackets signifying the number of determin 
tions made of each constituent :—Total solid matter per litre, O-s6l 
gram (mean of 19); silica and organic matter, 0°48 (13) ; nitric acl, 
0°032 (6); sulphuric acid, 0°143 (6); potash, 0-129 (7) ; lime, (Ut 
(8); lime as carbonate, 0°047 (4); magnesia, 0°011 (6); chlorin, 
0-237 (5); phosphoric acid and oxide of iron, traces. According # 
these results, the total solid matter removed from the soil per he 
tare per annum would be 1,300 kilos., assuming a rainfall of 0°75 mett 
and that 2U per cent. of this passed through the soil. On three oct 
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series of experiments, the double supply of nitrogen produced th 
highest yield, and the single supply a higher yield than the simp 
phosphoric acid manuring. But still the unmanured plot was fouj 
to have produced more than some of those which had been manured, 

The experiments of 1879 were also uncertain as regards the concly, 
sions to be drawn from them. The author attempts to introdace, 
correction, and calculates from the actual what the true yield shou) 
be. This calculation is rendered necessary by reason of the failure ¢ 
some of the roots. The weight of the missing roots is considered j 
be three-fourths of the mean weight of the roots actually hatvestei, 
and this figure is then added to that representing the weight of th 
crop. On the whole, in this year, manuring increased the yield co. 
siderably, but the quantity of sugar was not increased, in fact exc 
of nitrogen decreased its percentage in the juice. 

In 1880 the variations in yield of one plot from the other, wha 
manured alike, were so different, even when the correction was applied 
that but little reliance can be placed on the results. This variation 
was most probably due to differences in the soil, and also to extern 
influences on the growth of the roots, which influences produced s 
greater effect than the manures. 

However, taking the results as they stand, precipitated phosphate 
seems to have been the most beneficial, and the amount of sugar dow 
not appear to be affected. According to the author, all experiments 
with roots, in which the roots are small, and the numbers containel 
in the plots differ widely, even after application of a correction, «et 
be considered as failures. Tollens, who made the sugar analyses¢d 
the above roots, considers that manuring has no direct influence » 
the amount of sugar, but that nitrogenous manures cause the roots ti 
be large and strong. E. W. P. 


Comparison of Fine-grained with Coarse-grained Supe 
phosphate. By F. Faxsxy (Died. Centr., 1881, 565).—Fine-grainel 
superphosphate contains less soluble phosphate than coarse-grained 
therefore unequally grained superphosphates must be well mixed # 
produce good results. Also the fine grained loses its soluble pho 
phate most easily, becoming “ reduced.” To obtain the best result 
with this last, it must be thickly spread, and causes the sprouting 
the grain to be more regular, and is best adapted for such seets# 
are to be thickly sown; it should be put in with the seed, or é& 
much phosphoric acid is lost. 


The coarse-grained may be used when the sowing is wide. wl 


Results of Experiments on the Relative Value of Solubl 
and Insoluble Phosphates. (Bied. Centr., 1881, 518.)—The & 
periments undertaken by the Rochester Farmers’ Club on a two fet 
deep sandy loam (subsoil chalk) containing N = 0-21, K,0=(4 
P.O; = 0°12 per cent., were made with the object of testing the value 
various forms of superphosphate as compared with insoluble phosphi 
on the growth of swedes. The maximum yield was obtained byt 
use of dissolved bones, the minimum by the use of finely pow 
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effective as soluble superphosphates ; they are, however, inferior 
value to the above phosphates. 

Half phosphates containing exclusively dicalcium phosphate canny 
be prepared by decomposing with a minimum quantity of sulphury 
acid, which only partially converts the basic calcium phosphate jnj) 
soluble phosphoric acid, leaving the remainder unaltered. At ting 
however, half phosphates have compared favourably with soluih 
superphosphate, a circumstance which proves that a smaller additi: 
of phosphoric acid would often have given equally good results, 

D, B. 


Phosphorite as a Manure. By L. Srecrrrep (Bied. Centr., 19%), 
566).—Osteolite and phosphorite from Edelsberg, of a light colour, anj 
almost free from iron, alumina, and magnesia, are easily decompos, 
and are therefore well adapted for composting. The value of tr. 
calcium phosphate in phosphorite is about a halfpenny a_pouni, 
whereas that in steamed bone-meal about 14d., when the nitrogen is 
taken into account, but otherwise it is to be reckoned at 4d. 

E. W. P. 


Manuring with Kainite. By H. G. (Died. Centr., 1881, 568)- 
Kainite, by destroying the caterpillars, proved itself a good manm 
for meadow lands, especially as regards the clovers. It seems alsoty 
be harmful to snails and worms. E. W. P. 


Manures. By M. Serret (Ann. Agronomiques, 6, 391—39:.)- 
Some years ago Serret applied a large quantity of sodium nitrate t 
a pasture. The hay crop was magnificent, but the animals fed, on i 
suffered much from thirst, excess of urine, &c. Since then, he has 
used chemical manures only in admixtures with vegetable compost, with 
good results. He adheres to Liebig’s proposition, that everything cor 
stituent to the plant should be returned to the soil. J.M. HM 


Value of the Waters of the Isére and Durance for Agricul: 
tural Purposes. By pe Gasparin (Compt. rend., 93, 453—455)- 
The following table gives the amount of the principal constituents i 
parts per million :— 


Isére. Durance. 

‘T. I. ‘TIT. Iv. 
Sulphuric acid .... 26°8 50°9 47°9 864 
Carbonic acid...... 773 102°2 101°0 1012 
Hydrochloric acid... — 145 12°3 143 
ME boa ca ve 4ectee 50°9 75°0 79°6 909 
Magenesia.......... 10°9 21-0 13°0 243 
ke Py 3 — 12°4 10°5 122 


ce emememeenesttinnmnn 


165°9 276-0 2643 3293 


Sample No. 1 was taken in June, 1881, when the river was swollé 
by the melting of the snows; No. 2 in August, when the river wasve) 
low; No. 3 in July, 1881, when the river was full ; and No, 4 in Dece 
ber, 1879. In June, 1881, the Isére contained 1 gram of suspended mattt 
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r litre; in August it contained 2 grams per litre. The composition 
of the suspended matter in both rivers is given in the following 


table :— 


a Isére. Durance. 

1 Insoluble residue ........ 57°600 47-280 

times Calcium carbonate ...... 30°410 42°580 

soluble Magnesium carbonate.... 1°710 1-040 

dition Potash ....ccccescevess 0°055 0-072 
Ferric oxide ............ 5980 5925 

2B Alumina........+++++++. 2°330 1:°489 

. Combined water, organic 

hee matter, &e. ......+0+- 1-915 1614 

Ir, and 

— 100-00 100°00 


The argillaceous and calcareous character of the suspended matter 
renders the water of both rivers suitable for the irrigation of light and 
gravelly soils. Both rivers are, from an agricultural point of view, 
deficient in organic matter. C. H. B. 


war Manuring of Fruit Trees. By Noack-Bessuncen (Bied. Centr., 
so tp a 1981, 568).—Manure should be applied to fruit trees during the period 
P of active growth, in the liquid form. Nitrogenous manures are requi- 


site for backward, but potash and phosphoric acid for forward trees, 
as the first class of manures aids the growth of the tree, the last, the 
bloom, the sugar in the fruit, and the ripening of the wood. 

KE. W. P. 


Manuring of Potatoes and Sugar-Beet. By E. Witpr (Bied. 
Centr. 1881, 521—524).—It was considered that the quantities of 
phosphoric acid and nitrogen (viz., 20 kilos. and 7'5 kilos. per morgen), 
stated by Mircker to be necessary for the above crops, are too great. 
Therefore in Posen, at seven stations, experiments were instituted, using 
only 10 kilos. soluble phosphate and 5 kilos. nitrogen; 100 centners of 
stable manure was also employed. Generally speaking, the action of 
the artificial manures, compared with that of stable manure, was too 
low, and from the tables representing the yields at the various stations 
we may conclude that on the whole in Posen 10 kilos. phosphoric acid 
with 5 kilos. nitrogen, or 100 centners stable manure together with 
0 kilos. phosporie acid, are sufficient to produce a satisfactory yield of 
potatoes ; and that for beet the best mixture consists of 20 kilos. phos- 
phoric acid and 10 kilos. nitrogen. ee me 
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Employment of Box-Trees in Agriculture. By J. Pierre and 
T. Serane (Bied. Centr., 1881, 569).—Box-trees, as they contain in 
the green state 1°17 per cent. nitrogen, whilst stable manure contains 
only 0°41, are recommended as a manure, and the twigs of this tree 
can be used as a litter in conjunction with straw. E. W. P. 


lat ; 
‘er ME Preparation of “Manure-meal.” (Bied. Centr., 1881, 566).— 
ecell A short description of the process employed for converting fat and 
sate bones into a manure by the Liebig’s Extract of Meat Company. The 
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manure contains 7—9 per cent. moisture, 5°5—7°5 N, 12—17 per cey 
P.O;, and the output is about 30,000 kilos. daily. Flesh-meal, fn, 
the residues from the meat-extract process, and to which sodium phy 
phate and potassium chloride are added, contains 7—9 per cent. wate, 
13 per cent. nitrogen, 11—14 per cent. fat, and 5 per a 

- WP, 
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Analytical Chemistry. 


Estimation of Chlorate in Hypochlorites. By E. Darryn; 
(Bull. Soc. Chim. [2], 36, 202—205).—This method is based on the fu¢ 
that stannous chloride reduces a boiling acid solution of cupric chlorit 
to cuprous chloride, the reduction being complete when the liquii 
becomes colourless. The solutions required are (1) a solution of copper 
sulphate, containing 39—-40 grams per litre; (2) an acid solution ¢ 
stannous chloride, prepared by dissolving 15 grams in 200 c.c. hydw 
chloric acid, and diluting to 1 litre; (3) a solution of 5°917 grams 
potassium chlorate in 1 litre of water (1 c.c. = 0°005 calcium chlorate), 
To determine the relation between the copper solution and the solution 
of the chlorate, 10 c.c. of the former are placed in a flask, mixed with 
50 c.c. pure hydrochloric acid, heated to boiling, and stannous chloride 
then added, until the solution is just decolorised. To the colourles 
liquid 5 c.c. of the chlorate solution are then added, and the amount 
of copper oxidised determined by means of the stannous chloride 
The relation between the copper and potassium chlorate solution 
should be redetermined from time to time. 

10 grams of bleaching powder are suspended in 100 c.c. of water, 
and a slight excess of ammonia gradually added. The liquid is the 
boiled to expel excess of ammonia, transferred to a 250 c.c. flask, ani 
the precipitate allowed to settle. The addition of a small quantity of 
potash to the ammoniacal liquid causes the precipitate to settle muc 
more rapidly. 10c.c. of the copper solution are mixed with 50 ce 
hydrochloric acid, heated to boiling, and decolorised by addition d 
stannous chloride; 50 c.c. of the clear solution to be tested are the 
added, the liquid again boiled and titrated with stannous chloride 
From the numbers thus obtained, the amount of calcium chlorate in 
the bleaching powder can be readily calculated. This process 3 
equally applicable to solutions of hypochlorites. C. H. B. 


ee 
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Volumetric Estimation of Phosphoric Acid. By E. Puna 
(Compt. rend., 93, 495—496).—Two solutions are prepared, one by 
dissolving 6°85 grams silver nitrate in a litre of water, and the othe 
by dissolving 5-414 grams pure sodium chloride in two litres of water. 
The insoluble phosphate is treated with nitric acid of sp. gr. 100) 
and the solution filtered from insoluble matter. The filtrate is thet 
rendered alkaline with ammonia, the precipitated phosphates are filtere 
off, carefully washed, and then treated with acetic acid, which ds 
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solves only the calcium and magnesium phosphates. The insoluble 
‘ron and aluminium phosphates are washed with dilute acetic acid, and 
ammonia is added to the solution of calcium and magnesium phos- 
hates, until a slight permanent precipitate is formed; this is dis- 
solved by addition of a drop of acetic acid, and 100 c.c. of the silver 
solution are run in from a pipette. The precipitate of silver phosphate 
is then allowed to settle, and the excess of silver solution determined 
by means of the solution of sodium chloride. To estimate soluble 
phosphates, the mineral is treated with water, without the addition of 
acid. Retrograde phosphoric acid is dissolved by means of citric acid 
in the usual way. C. H. B. 


Sodium Cobalt Nitrite as a Test for Potassium. By C. 0. 
Curruan (Ber., 14, 1951—1952).—The dark purple solution which 
is formed when cobalt nitrate* is dissolved in a saturated solution of 
sodium nitrite (10 parts), slightly acidified with acetic acid, yields 
an immediate yellow precipitate with concentrated solutions of 
potassium, ammonium, rubidium, and cesium. The presence of 
lithium, barium, calcium, or strontium salts does not interfere with 
the reaction. Potassium iodide must be removed, if it is present. 


hyde W. ©. W. 
rae) Estimation of Potassium in Potassium Salts and in Manures. 


By A. Roussetor (Bull. Soc. Chim. [2], 36, 200—202).—Dissolve 
10 grams of the substance in a litre of water; if the potassium is 
present as sulphate, take 125 c.c. of this, or if as chloride, nitrate, 
&e., 250 c.c.; boil for some minutes, and add 20 ec.c. or if the 
potassium exists as sulphate, 50 c.c. of a 5 per cent. solution of 

Then pass a current of carbonic anhydride into the liquid, 
boil for balf-an-hour, and allow to stand for some time. Filter, wash, 
and dilute the filtrate to 500 c.c. To determine the potassium, if 
present as sulphate, take 200 c.c. of the original sulution; or if 
present as chloride, &c., 100 c.c.; add 40 c.c. of a 10 percent. solution 
of platinum tetrachloride, evaporate to dryness on a water-bath, take 
up with alcohol of 60°, containing 10 per cent. of ether, and wash the 
precipitate with the same liquid. This mixture of alcohol and ether 
may be replaced by a saturated aqueous solution of potassium platino- 
chloride. The precipitated platinochloride is dissolved in hot water, 


e then aud the boiling solution poured into a porcelain dish containing a 
loride. boiling solution of 2 grams sodium formate, in 500 c.c. of water. 
vate in Boil for 15 minutes, wash the precipitated platinum first with dilute 


hydrochloric acid, then with water, ignite and weigh. 
To apply this method in the analysis of manures, extract 10 grams 
of the latter completely with water, filter, and make up to 1 litre. 


> ERROT Take out a quantity corresponding with 1°25—5 grams of the manure, 
one by add baryta-water, boil for at least 30 minutes, in order to expel 
, other all the ammonia, and completely precipitate the phosphoric and sul- 
water. MM Pluric acids, then pass a current of carbonic anhydride into the liquid, 
1:03), BP 2d proceed as above. C. H. B. 

s then 

‘Itered * The use of sodium cobalt nitrite asa reagent for potassium has already been 


suggested by L. de Koninck (Zeits. Anal. Chem., 1881, 390). 
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Analysis of Commercial Potassium Iodide. By 0. Kas 
(Analyst, 6, 203).—A normal solution of mercuric chloride is preparsj 
by dissolving 2°71 grams HgCl, in cold water (1 c.c. = 0:06643 gra 
KI). 10 grams potassium iodide are dissolved in 50 c.c. water, pj 
to 5c.c. of this solution the mercuric chloride is added until a pe. 
manent reddish-yellow opalescence appears, at which point all thy 
iodide is converted into the double mercuric potassium iodide, Hg(),+ 
4KI = Hgl,.2KI + 2KCl. It is advisable to prepare the mereur, 
chloride solution as it is required. L. T. O's, 


Determination of Potassium Sulphate in Kainite, 3, 
H. Precut (Chem. Centr., 1881, 201).—The author makes use of th: 
circumstance that kainite occurs in mines in conjunction with poek. 
salt, the quantity of the latter varying considerably, whereas thy 
quantity of anhydride and alumina is the same in different layers of 
the rock. As kainite corresponding with the formula 


K.S0,,MgS0,,MgCl,+6H.O0 


contains 14°28 per cent. chlorine, and 60°61 per cent. when associate) 
with rock-salt, this difference affords a means of ascertaining with 
accuracy the amount of potassium sulphate. An increase of 1 pe 
cent. in chlorine decreases the quantity of potassium sulphate by 
0°76 per cent., the sodium chloride is simultaneously increased 2j 
per cent. The chlorine is determined volumetrically, and if kainite is 
free from carnallite very accurate results may be obtained, agveeing 
within 0°3 per cent. or less with the determination of potassium sul. 
phate by precipitation as platinum salt. D. B. 


Plastering of Wine. By Jay (Bied. Centr., 1881, 574).—h 
determine the extent of “ plastering” which the wine has undergony, 
and which is permitted only to the extent that not more than 2 grams 
potassium sulphate shall be contained in the litre, 5-9695 grams barium 
chloride are dissolved in 900 ¢.c. water, and 20 c.c. concentratel 
hydrochloric acid having been added, the whole is made up to a litre 
20 ¢c.c. of this sojution are equivalent to 2 grams K,SQ, per litre wha 
50 c.c. of the wine are employed. If on the addition of 20 c.c. barium 
solution to 50 ¢.c. of wine the whole of the sulphate is not precipitated, 
then the wine is to be rejected. E. W. P. 


Determination of Alum and Gypsum in Wine. By Loum 
(Chem. Centr., 1881, 252).—200 c.c. wine are evaporated to drynes, 
incinerated and ignited, and the ash is fused in a platinum crucill’ 
with 3 grams sodium carbonate, whereby the lime, magnesia, av 
ferric oxide are converted into insoluble carbonates. The mass * 
dissolved in water and the solution filtered. As the solution mi 
contain sodium aluminate, it 1s acidified with hydrochloric acid, 
treated with a large excess of sodium carbonate, and the alumina 0 
lected on a tared filter. The filtrate contains all the alkaline bases. Tht 
insoluble portion of the fused mass containing the chief portion of t 
aluminium is fused with a few grams of pure soda, and the fa! 
product digested several times with water. The solutions are mit 
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together, and treated for aluminium as above mentioned. The preci- 
pitate is collected on the tared filter previously used, after being 
washed several times with distilled water by decantation. It is then 
dried, ignited, and weighed. In order to determine gypsum in wine, 
Marty ignites the evaporated residue, and treats the ash with very 
dilute nitric acid. The mixture is then filtered, precipitated with 
barium chloride, and weighed as barium sulphate. D. B. 


Precipitation of Barium Sulphate. By T. O’C. Stoane (Chem. 


News, 44, 221).—To insure the formation of a precipitate which will 


By BM not pass through the filter-paper when sulphuric acid is precipitated 
of ‘the as barium sulphate, the solution should be barely acid, and at nearly 
- Poek. boiling heat. The precipitate is often discoloured by the presence of 
as the iron, from which it is freed by allowing the precipitate to settle, 


decanting the clear supernatant solution, boiling the precipitate with 
5—10 c.c. hydrochloric acid, neutralising with ammonia, and acidify- 
ing. A perfectly white precipitate free from iron is thus obtained. 

L. T. O'S. 


ociatel Separation of Magnesium from Calcium, Iron, and Alkalis. 
g with Me By H. Hacer (Chem. Centr., 1881, 468—469).—Magnesium oxalate is 
lp soluble in oxalic acid in the cold, and does not separate out at all if 


the solution is mixed with glycerol, but is precipitated completely on 
boiling for five minutes. Advantage is taken of this fact to separate 


init’ JP magnesium from other metals. If caleium is present, both metals 
yeeing BS existing as carbonates, the finely-powdered sample is mixed with ten 
m su HMB times its weight of glycerol and a little water, and then with excess 


of a 5 per cent. solution of oxalic acid: after standing for half an 
hour, the mixture is filtered from insoluble calcium oxalate, which is 
washed and weighed: the filtrate is boiled for ten minutes and then 
filtered hot, and the magnesium oxalate collected and washed. Both 
the oxalates may of course be converted into oxides before weighing. 
Should the calcium and magnesium be present at first in solution, this 


ntratel isto be mixed with glycerol after neutralisation, and treated with 
a lit. Jammonium oxalate and oxalic acid to strongly acid reaction, the process 
e whet [being then carried out as before. To separate magnesium from iron, 
bariua HM both being in solution as salts, the liquid is treated with glycerol, then 
x with excess of ammonium oxalate and oxalic acid; after boiling and 


separating the magnesium oxalate, the filtrate is boiled with excess of 
tmmonium carbonate, evaporated, and the glycerol taken up with 


Lovvat Mlcohol, the insoluble ferric hydrate being then washed and weighed 
rynes, en the ordinary way. J. K. C. 
rucille 

ia, ad Separation of Cadmium and Zinc. By KuprrerscuLancer 
mass § MB(Chem. Centr., 1881, 470).—A polished zinc plate is introduced into 
mn af neutral solution of the two metals, and allowed to remain until 
c acid, € whole of the cadmium is precipitated ; it cam then be filtered off 
ina Ci d weighed, the loss of weight undergone by the zinc plate serving 
es. The control. J. 

1 of the 

e fused Determination and Separation of Metals. By Berrmsrery and 
e mixed -Jawein (Chem. Centr., 1581, 251).—I. Direct Separation of Man- 
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ganese from Iron.—The authors recommend the following methods.. 
1. The first method depends on the fact that iodine precipitates i, 
whole of the manganese from a solution of potassium manganicyapjj, 
in the cold, whilst iron is not precipitated from the analogous cop. 
pound. 2, The second method is based on the property whic 
manganese salts possess of being precipitated as MnQ, when heats 
with nitric acid and potassium chlorate. 

II. Quantitative Determination of Zinc.—The solution of zinc acidifiej 
with nitric or sulphuric acid is treated with soda until the cop. 
mencement of the precipitation; potassium cyanide is then adda 
until the solution becomes clear, and platinum electrodes connectaj 
with four Bunsen cells are placed into the solution. After precipita 
tion the electrode is taken out, the zinc washed with water, then with 
alcohol, and finally with ether. It is then dried over sulphuric acij 
weighed, and the zine is dissolved in hydrochloric and _ nitric acid 
The electrode is again placed in the solution, in order to secure thy 
complete precipitation of the zinc. 

Ill. Quantitative Determination of Cadmium.—The nitric acid » 
lution of cadmium is neutralised with potash, and potassium cyanii 
is added until the precipitate first formed is redissolved. The yess 
containing the solution is then placed into cold water, and tl 
electrodes are introduced, the decomposing cell being covered with 
a glass cover. 

The authors use three Bunsen cells. The cadmium deposited st 
the cathode is washed with water, then with alcohol, and finally 
dried. D. B. 


Estimation of Ferrous Oxide in the presence of Ferri 
Oxide, Organic Acids, and Sugar. By J. M. Eper (Chem. Centr, 
1881, 469).—This method depends on the fact that potassio-ferrow 
oxalate precipitates metallic silver from a solution of the nitrate 
being converted into ferric salt in presence of a sufficient quantity 
silver nitrate ; when the solution contains tartaric acid the precipitatel 
silver is free from oxalate, and can be at once weighed, The proces 
is carried out as follows:—The feebly acid liquid is treated wit 
excess of neutral potassium oxalate, and then with excess of silve 
nitrate. After a few minutes, tartaric acid is added to prevent the 
precipitation of ferric oxide by ammonia, and then excess of ammonii 
with a little ammonium chloride. The latter serves to cause tle 
precipitated silver to flake together; the silver is then washed wil 
ammonia and ammonium chloride and weighed. The presence d 
chlorides does not affect the result so long as silver nitrate is added 
excess. J. K. 6. 


Colorimetric Estimation of Carbon in Iron. By oct 
(Chem. News, 44, 173—176).—An accuracy of nearly 0°01 per cet 
being now required in the estimation of carbon in iron, greater atte 
tion must be paid to the details of the colorimetric process. 
nitric acid and water used should be entirely free from chlorine; ® 
01 gram iron containing a lower amount of carbon than 02)" 
cent., add 2°5 ¢.c. nitric acid; with carbon of 0°3 per cent. use 36% 
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10ds;~ with carbon 0°5 per cent. use 3°5 c.c., and for carbon 0°8 per cent. use 
ites the 4ec.nitric acid. For steel with a greater amount of carbon take 
evanide 5 cc. nitric acid, as also for white cast-iron, but only 0°05 gram of it 
18 com. should be weighed with great accuracy. For normal solutions, use 

Which mixtures of chlorides of iron, copper, and cobalt in hydrochloric acid, 


and diluted to the standard strengths required: these solutions are 
quite permanent. The size of the measuring tubes, condition of the 
light, addition of equal volumes of water, &c., are points which of 
course must be carefully attended to, when great accuracy is required. 
Experiments with manganese, copper, phosphorus, silicon, and sulphur 
showed that the presence of these bodies in iron does not affect the 
result. J. K. C. 


Use of Bromine in the Analysis of Nickel and Cobalt. By 
G. Laxesern (Chem. Centr., 1881, 470).—In the course of analysis, 
when the sulphides of nickel and cobalt are on the filter together, 
they are best dissolved by a solution of bromine in hydrochloric acid, 
which is kept in contact with the sulphides by a contrivance for 
stopping up the neck of the funnel. J. K. C. 


Lead in Potassium Bromide. (Analyst, 6, 203.)—The presence 
of lead in potassium bromide may be detected by means of ammonium 
sulphide. Sulphuric acid cannot be used, since lead sulphate is 
soluble in potassium bromide. L. T. O’S. 


Estimation of Red Lead. By H. Freck (Chem. Centr., 1881, 


Fert 252).—The method consists in heating a weighed quantity of the 
. Centr, sample with dilute hydrochloric acid and passing the chlorine gas 
ferrous evolved into a solution of potassium iodide ; the iodine which is sepa- 
a rated is titrated with sodium thiosulphate. D. B. 
intity 

ipitatel 


Quick Method for the Estimation of Lead in Tin. By 
Roux (Chem. Centr., 1881, 470).—The alloy is decomposed with nitric 
acid, treated with sodium acetate, and the tin dioxide filtered off. The 
filtrate is cautiously precipitated with a standard solution of potassium 
dichromate, and the excess estimated by means of a standard solution 
of ammonio-ferrous sulphate, potassium ferrocyanide being used as 
indicator. J. K. C. 


Estimation of Arsenic. By H. Hacer (Chem. Centr., 1881, 465). 
—Hager claims priority in the suggestion of adding ferrous chloride 
to the solution of a substance to be examined for arsenic, when the 
latter is to be estimated by Schneider’s method, and is in the form of 
pentoxide. J. K. C. 


Detection of Mercury in Animal Substances. By E. Lupwia 
(Chem. Centr, 1881, 202).—The author has modified ‘his original 
method of detecting mercury in urine and other animal substances 
h2 
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(Wien. Med. Jahrb., 1877, 143). In the original process the substang 
containing the mercury is mixed with finely-divided zinc-dust 
copper, and the mercury distilled off in a glass tube; it condenses jy 
the capillary part of the tube along with water. When the capillay 
tube becomes full, it frequently happens that the water is fore 
out of the tube, and with it the mercury. Hence the author noy 
uses a tube closed at one end and narrowed at the other. The vapours 
pass over a layer of well-dried zinc-dust before reaching the capillary 
part of the tube, thus the vapours of water are decomposed ani 
mercury only condenses in the capillary end. The evolution of gx 
dependent on the presence of moisture, and the dry distillation of th 
organic substance, suffice to carry the greater portion of the mereuy 
into the capillary tube, so that it is not necessary to use an aspirator 

D. B. 


Williams’s Nitrogen Process. By T. P. Brunt (Analyst, 6 
202).—Accurate results may be obtained in the case of any water by 
using Williams’s zinc-couple process without distillation, by adding 
oxalic acid to a double quantity of the water, dividing, and using on 
portion cleansed by standing in a stoppered bottle, as a comparism 
liquid for testing against the other treated with zinc-couple in th 
usual manner. By this modification, an equal turbidity is obtained in 
each case, and any ammonia which the oxalic acid may contain dos 
not interfere with the result. L. T. O%. 


Separation of Nitrous and Nitric Acid from the Livin 
Organism. By F. Réumann (Chem. Centr., 1881, 485—486).—Frn 
a series of experiments with dogs and rabbits, it was found thats 
separation of nitrates and nitrites in the urine could be traced to the 
presence of nitrates in the food, and was not the result of any partd 
the digestive process. The reduction of nitrates to nitrites aul 
ammonium salts was observed in several cases. — Ss 


Relative Proportions of Olefines in Shale and Petrolem 
Products. By A. A. ALLEN (Analyst. 6,177—180).—To estimate the 
proportion of olefines to paraffins in the products obtained from shal 
and petroleum, the olefines were converted into dibromides by treit 
ment with sodium hypobromite and hydrochloric acid. 

A solution of sodium hypobromite is prepared by gradually addixg 
soda to 40 c.c. of bromine (avoiding any rise in temperature) untiltle 
liquid is slightly alkaline and of a pale-yellow colour, and diluting th 
solution to 1 litre. The hypobromite in this solution is estimated 
Bunsen’s method for the estimation of bleaching-powder. 

To determine the amount of olefine present in the product, 5 0. 
5 grams of the oil are treated with the hypobromite and excess 
hydrochloric acid in a separating funnel, and after well shaking, tH 
layer, which must be of a permanent red colour, is separated - 
shaken with soda until colourless. This solution is separated, the # 
washed with water, and the washing added to the alkaline soluti 
in which the bromine is estimated by means of potassium iodide 
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stance sodium thiosulphate. The difference between this amount and that 
Ast op originally added to the oil gives the amount of bromine taken up by 
SCS ip the unsaturated hydrocarbons. In the case of solid hydrocarbons, 2 
pil lary grams are dissolved in the smallest quantity of light petroleum, which 
forced has been previously shaken with bromine and soda. In some cases, 
r now to effect the complete separation of the oil from the hypobromite 
apours solution, it is necessary to add sufficient light petroleum (previously 
pillary treated) to enable the oil to rise readily to the surface. 


The absolute amount of olefines present cannot be obtained by this 
method, owing to the complex nature of the hydrocarbon, but their 
relative amounts in different oils, in terms of bromine, is shown in the 
following tables :— 


P Grams 
yst, 0, bromine com-| Percentage 
ater by Substance. SP. b+ by bining with of Br in 
adding 7 100 grams product. 
ve an substance. 
parison 
in the Naphthas. 
ined in 1. Gasolene from shale............+- 0-665 67 ‘1 41°6 
in does 2. Gasolene from petroleum ........ 0°652 §°1 4°8 
0's 8. Shale naphtha .........0-ee0eees 0-718 94 °9 48 *7 

. 4. Petroleum naphtha .............. 0 °690 10°0 8°8 

ER EE a 0°876 86 °2 26 6 
“—~ Burning Oils. 

“that RP MRIS cncccccccscscescccce] 0908 38 °7 27°9 
: i ccidcydvnecveroteceeet wae 36°4 26 °7 
aly 8. From petroleum .......e+.+-++++| 0°800 17°2 14°7 
rt Oi 
La and Lubricating Oils. 
. C ER ee ee 0°889 56 °4 36°0 
rad 10. Ditto (bloomless) .............00. 0°875 45°3 31°2 

lL. From petroleum (spindle valvoline) 0 862 21°6 17 °7 
roleum 12. Ditto (oleo naphtha) ............ 0°905 31°8 24°1 
nate the es RE Bi oes cies edd oe 0-973 45 °3 81°2 
m shal 14. Refined resin oi] ...0cccccecsces ; 0°978 42°7 29°9 
yy tresl- Solid Products. 

SE Ee ee eee — 19 °7 16°5 
> adding RENEE chardien te teds onan xe — — — 
antil the 
ting the 
rated by 


From these results it is seen that the amount of bromine taken up 
by the oils from shale is much in excess of that taken up by the 
corresponding petroleum product; generally from twice to ten times 
amuch assuming that all the brominated product consists of bromi- 
uated olefines. The amount of hydrocarbon may be roughly estimated 
by taking the vapour-density of a fraction of constant boiling point, 
and regarding the result as the mean vapour-density. 

Benzene does not yield satisfactory results, since the reaction takes 
place but slowly. L. T. O'S. 
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Decomposition of Cyanides. By Van per Bure (Chem. Contr, 
1881, 466).—The method of separating easily decomposible cyanide 
from stable cyanides such as those of silver and mercury, ferrocyanide, 
&e., by the addition of an acid and passing a stream of air throng) 
them into potash-solution, does not work well when only smal 
quantities of the former are present, as ferrocyanides are slightly 
decomposed under this treatment; moreover, a stream of air alow 
will expel small quantities of hydrocyanic acid from solutions ¢f 
alkaline cyanides. J. KC. 


Composition and Examination of Rum. By H. Beckray 
(Arch. Pharm, [3], 18, 342—346).—Rum is the product obtained by 
distilling fermented molasses; it is at first colourless, but acquires 4 
brown colour on standing in casks. Artificial rams are producel 
by colouring spirits of wine with burnt sugar and flavouring with 
ethyl acetate and butyrate, essence of violets, infusion of raisins ani 
locusts ; extract of oak bark and tincture of catechu are often added. 
A rum-essence is also sold which, added to spirits of wine, produces 
an artificial ram without any further addition. Such an essence i 
produced by distilling a mixture of 75 kilos. of alcohol (90 per cent, 
by vol.), 50 kilos. of wood vinegar, 30 kilos. of sulphuric acid, 
kilos. of manganese dioxide, and 10 kilos. of potato-starch, colouring 
the distillate brown with burnt sugar. The most important cor 
stituents besides alcohol are the ethyl compounds of various orzanic 
acids, especially formic acid. 

It is difficult to distinguish chemically between genuine and artifical 
rum, especially as extractive matter is generally if not always added 
to the genuine product at the place of its manufacture. The author 
examined various samples of rum with the following results; the er 
tractive matter consisting mainly of sugar or saccharine matter, hal 
no rotatory action on polarised light when in aqueous solution. 


Alcohol Extract Ash 
Jamaica rum from Sp. gr. per cent. 9 ' 
by vol. per cent. per cent. 
1. London Docks ...... 0 °885 75 0-668 0 028 
2. Glasgow Docks...... 0°875 75 4 800 0 089 
eee 0 °875 90 0-568 0°031 
4. Obtained direct...... 0°910 63 2-047 0° 098 
> Sere — 75 0-031 0025 
CG WepmmMOM ince cscs ce 0870 63 a - 
7. Brunswick.......... 0°875 75 — — 
8. Brunswick.......... 0°875 75 — - 
9. So-called artificial. ... =e 48 0°469 0 033 
10. So-called artificial. ... -— 72 0 °926 0-021 


With the exception of No. 5, which was colourless, the above we" 
all more or less darkly coloured. 
According to Carles, white of egg will remove from genuine ™ 
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the colouring matter taken up from the cask, but has no action on 


aan burnt sugar. The author on shaking up each of the above, as well as 
vanides, solutions of burnt sugar and tincture of catechu, with a sixth of their 
hrongh yolume of white of egg, found that they were not decolorised in any 
Pi — sulphate, according to Carles, leaves artificially coloured 
r mm roducts unacted on, but turns genuine rum dark green. The author 
‘ions of found Nos. 1, 2, and 3 were turned distinctly dark green by this re- 
K. ¢ agent; Nos. 4 and 5 indistinctly dark green; Nos. 9 and 10 being 
“Wi unchanged. He therefore concludes that 4 and 5 were naturally 
coloured, and that 9 and 10 contain burnt sugar, and he considers 
SCEURE that this test merely shows the presence or absence of burnt sugar. 
ined by F. L. T. 
quires a 
roduest Examination of Beer for Foreign Bitter Principles. By 
1g with Dragenporrr (Chem. Centr., 1881, 285—288 and 299—303).—The 
—_ = following method is based on experiments made by the author in con- 
- added junction with Kubicki, Jundzill, and Meyke. About 2 litres of the 
roduen beer to be examined are evaporated on a water-bath until the greater 
—s part of the carbonic anhydride and about one-half of the water has 
whey: been volatilised. The hot liquid is treated with basic lead acetate 
acid, 3 until no further precipitate is produced. The liquid is filtered as 
olouring pidly as possible, and the excess of lead in the filtrate removed with 
a ulphuric acid. The filtrate is neutralised with ammonia to a faint 
Cr id reaction, evaporated to 250 to 300 c.c., mixed with four parts by 
mt olume of absolute alcohol and allowed to stand for 24 hours. The 
ariafioal leohol is then driven off by distillation, and a portion of the residue 
rs added haken up successively with light petroleum, benzene, and chloroform, 
e author nd another portion is treated in a similar manner, having previously 
Pag n rendered neutral with ammonia, Pure beer prepared from malt 
te, ad hops exhibits the following reactions :—Light petroleam absorbs 
: uly a small quantity of solids and liquids contained in the beer. The 
—— lids have no bitter taste, and give a yellow colour with sulphuric 
‘id. Benzene and chloroform give the same reactions. Similar 
Ash sults are obtained by treating the ammoniacal solution with these 
er cent lvents. Beer wort behaves like fermented beer. , 
According to the above method, the following hop surrogates added 
beer can be detected :— 
4. 1. Wormwood.—With light petrolenm, the acid solution gives an oil 
031 peculiar odour containing a portion of the bitter principle. By 
098 vaporating the extract and treating the residue with sulphuric acid, 
025 brown solution is obtained, which gives the reactions characteristic 
a fabsinthin. Similar results are obtained with benzene and chloro- 
orm. 
9-038 2. Ledum palustre gives an ethereal oil having the penetrating 
) o2l our of the plant. Benzene and chloroform extract bitter principles. 


3. Menyanthes trifoliata (buckbean).—Petroleum extracts but traces 
f the bitter principle ; benzene, however, and especially chloroform, 
ike up larger quantities. The bitter principle (menyanthin) is recog- 
ed by its taste and the characteristic odour it produces when 
reated with dilute sulphuric acid. 


2s it 
= 
Ss & 
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4. Quassia, like the preceding, is absorbed from its solutions |y 
benzene and chloroform, petroleum extracting only traces. ‘ 

5. Colchicum.—Light petroleum remains inactive, benzene absor\s 
small quantities of colchicin and colchicein. 

6. Cocculus indicus.—Petroleum and benzene are inactive. Chlon. 
form, or better, amy] alcohol, extract the bitter principle picrotoxin, 

7. Coloeynthin.—Chloroform extracts large quantities. 

8. Willow-bark.—Salicin is taken up freely by amyl alcohol. 

9. Strychnine can be extracted only from ammoniacal solutions 
benzene and chloroform being the best solvents. 

10. Atropine and 

11. Hyoscyamine are extracted from ammoniacal solutions by benzex 
and chloroform. Certain bitter principles ef Capsicum annuum, 
Daphne Mezereum, Cnicus benedictus and Erythrea Centaurewm ax 
extracted by benzene and chloroform from acid solutions. 

12. Aloes.—In order to extract this, the above method requires mod. 
fication. The beer is treated with acetate of lead and shaken up with 
amyl alcohol. The residue on evaporation gives the characteristic 
taste and properties of aloes. 

13. Gentian.—This also requires a modification of the methol, 
After precipitating with normal lead acetate, as in the above, the 
mixture is filtered and the filtrate treated with sulphuric acid to sepa. 
rate the excess of lead. The solution is evaporated, and the residue 
acidified with nitric acid and subjected to dialysis. The neutralised 
solution is again treated with normal acetate of lead, filtered, aid the 
filtrate treated with basic lead acetate and ammonia. This precipi. 
tates gentian, which can be isolated from its solution in sulphuric acid 
by benzene or chloroform. 

14, Pieric acid is not wholly precipitated by basic lead acetate, ani 
cannot be extracted with safety by the above-named solvents. Bra 
ner proposes to digest wool for 24 hours in the beer previously acidi. 
tied with hydrochloric acid. The wool is subsequently washed, and 
the picric acid extracted with ammonia. D. B. 


New Test for Glycerol. By C. Barsscne (Chem. Cenir, 
1881, 208).—The characteristic blue coloration which phenol give 
with a svlution of ferric chloride, was found to be destroyed ly 
glycerol, so that this reaction can be utilised for determining the 
quantity of glycerol in wine, beer, or other liquids. If dark coloured, 
or dilute liquids are examined, it is necessary to evaporate to drynes 
on a water-bath. The residue is extracted with ether and alcohol, 
evaporated, taken up with water, and tested. Alkaline liquids musi 
be acidified slightly. D. B. 


Reducing Power of Grape-sugar for Fehling’s Solution. by 
P. Decener (Chem. Centr., 1881, 470—471).—From solutions of basi 
tartrate of copper and sodium containing for every three atoms 
copper less than four molecules of free alkali, and from 16 to lt 
inolecules of Rochelle salt, grape-sugar after 30 minutes’ boiling pr 
cipitates varying quantities of cuprous oxide, which is always 0! 
taminated with organic substances: when the amount of alkali ® 
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raised to 4 mols. per three atoms copper, tolerably exact results are 
obtained, which may be made quite accurate by employing 6 mols. 
alkali. The cuprous oxide is then thrown down more rapidly, and is 
free from organic matter: further addition of alkali does not appear 
to affect the result up to acertain point. The author is at present 
engaged in determining the influence of the concentration, excess of 
alkali, amount of Rochelle salt present, and duration of the boiling. 
It can, however, be affirmed that by using the above solution with 
more than 4 mols. free alkali to three atoms of copper, 1 mol. of grape- 
sugar will always reduce 6 mols. of copper, and not as in the case of 
Febling’s numbers, from 5°25 to 5°67. J. K. C. 
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Correction of Saccharimetric Test by Inversion. By P. 
Casamasor (Chem. News, 44, 219).—The following is a table of 
factors to be used instead of Clerget’s in correcting the direct test of 


es modi. the optical saecharimeter by taking into account the inversion. The 
up with factors are arrived at as follows :— 
cteristie The deviation caused by inverted sugar varies with the temperature ; 


fora solution of sugar, giving 100 to the right, the indication after 
inversion is 44 to the left, or —44 at 0°; this deviation becomes $a 


method, 

ove, the division less for every degree C. above 0°. Hence if this temperature 
to sepa. =t, then the law of deviation may be formulated :— 

residue t 

itralised aes (44 as 5). 

aad the 


If D = the indication of the saccharimeter before inversion, 
and D’ = - om ma after m 
then D + D’ = algebraic difference, and for a solution of pure sugar 


precipi. 
ric acid 


ate, and D = 100. 
Brat. Therefore D + D’ = 144— £.. 
y acidi. 2 
ed, and If the direct test does not = 100 but A then— 


). B. 


Centr. 
| gives 
yed by 
ng the 
sloured, 
dryness 
ilcohol, 
3 must 


). B. 


100 
eeu § 


. 


and A = D + D’ x 


100 
144 — 3 


quired. These are given in the table — 


By calculating for every degree C. we get the factors re- 


pn, By 
yf basic 
oms of 
to 1 
ig pre 
3 Col 
kali is 
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100 100 
Degrees C. 144 —£° Degrees C. 144° 
2 2 
10 0-719 26 0 °763 
11 0°722 27 0-766 
12 0°724 28 0-768 
13 0°727 29 0-771 
14 0-730 30 0 ‘774 
15 0°732 31 0°777 
16 0 °735 32 0 *780 
17 0°738 33 0 °784 
18 0°740 34 0°787 
19 0°743 35 0-790 
20 0°746 36 0-793 
21 0-749 37 0-796 
22 0° 752 38 0 °800 
23 0°754 39 0 °803 
24 0°757 40) 0 °806 
25 0°760 
L. T. O'S. 


Estimation of Phenol in Surgical Dressings. By K. Srvnw 
(Arch. Pharm. [3), 18, 321—336).—The author’s method is based 
the usual one of acting on the phenol with a known amount of 
bromine-water of known strength, and estimating the excess of 
bromine by potassium iodide and sodium thiosulphate. — Insterd o 
using bromine-water, however, he employs standard solutions o 
potassium bromate and bromide, and acidifies with sulphuric acid jut 
before using; he then runs the phenol solution into this mixtur 
until a drop of it, after filtration, no longer gives any blue coloration 
with paper prepared with potassium iodide and stareh. It is neces 
sary to filter, because the freshly precipitated tribromophenol has the 
power of liberating iodine from potassium iodide. The filtration’: 
readily performed by placing a piece of filtering paper over the potas 
sium 1odide and starch-paper, a drop of the solution placed on this 
allowing the liquid to pass but keeping back the solid tribromophend. 
In estimating the phenol in a dressing, the author takes 10 grams of 
the well sampled substance in fairly small piéces, places them ins 
litre flask, pours on about half a litre of hot water, and then shakes 
vigorously until all the resinous matter is thoroughly separated from 
the fibres, after a time adding cold water, cooling, and making up 
a litre; a filtered portion of this infusion is employed for the estim- 
tion. In the case of cotton wool containing phenol, this filtration s 
unnecessary. F. L. T. 


Estimation of Phenolin Urine. By A. Croiirra and E. Sonat 
(Arch. Pharm. [3], 18, 241—271).—The authors review the work d 
E. Baumann on the presence of phenol in urine, and confirm it. 

Phenol occurs in urine as a sulphur-compound, by some considerel 
as a salt of phenolsulphonic acid, but by E. Baumann and the author 
regarded as potassium phenylsulphate. The phenol cannot be sept 
rated from the urine by distillation alone, but will distil off after 
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_ jding sulphuric acid (0°3 to 5 per cent.). Phenol occurs as a normal 
or snstituent of human urine, and also in larger quantities in the urine 
— »f the Herbivora, but the urine of the Carnivora contains it in much 
anal maller quantities or only traces. Under certain ill-defined patho- 
33 gical conditions, especially where the excretion of phenol in the 
6 eces is prevented, the amount in the urine may increase to a 
38 hundred times the normal quantity. Where phenol in any form is 
nt jministered to a patient internally, the whole amount may appear in 
4 he urine, sometimes causing it to assume a greenish-brown colour, 
: specially in cases of poisoning ; this colour is, however, not propor- 
4 onal to the phenol present; it may occur after operating, but not 
7 by application to the uncut skin. An absorption of phenol takes place 
0 yhen applied to the uncut skin, as well as in cases of operations, a 
: precipitate of coagulated albumin separating in the latter cases in 
0 arger or smaller quantity on distilling. 
3 The authors found that adding varying quantities of sulphuric acid 
6 before distillation had no appreciable effect on the product in the case 
of “medicated” urines; but in the absence of all administration of 
— phenol ; they find a considerable difference in the amount of phenol 
OS. distilled according as the amount of acid employed is varied. 
SEvpeet The actual methods employed in the estimation of the phenol in the 
ased om distillate were by treatment with bromine-water and weighing the 
ount of ibromophenol produced ; or by comparison of the emulsion formed by 
cess of ts precipitation with a similar emulsion formed from known amounts 
sterd of Hof phenol ; or by the application of the mercurous nitrate test, the 
‘ions of Mmcolour although not intense being stable. These reactions are ap- 
cid just plicable only to dilutions exceeding 1 in 10,000, but within this limit 
mixture he ammonia-bromine test may be employed. The ferric chloride 
loration action is still less delicate. ee A 
S neces 
has the Aldehyde and Iodoform Reactions. By B. To.vens (Ber., 14, 
‘ation is 1%0—1951).—Acetaldehyde, chloral, and other aldehydes of the 
€ potas etic series reduce alkaline solutions of copper. The aldehydes of 
on this he aromatic series have not this power. The characteristic reaction 
yphenol. of the aldehydes with ammoniacal silver solutions is rendered much 
rams of more delicate by the presence of a minute quantity of fixed alkali. 
om ina Isoprepyl alcohol, lactic acid, and levulic acid yield iodoform when 
- shakes hey are brought in contact with a solution of iodine in potassium 
od from odide and with soda. 
g upto When sugar is heated with acids, the distillate contains compounds 
estima rhich reduce Fehling’s solution, exhibit the iodoform reaction, and 
ation is store the colour to a solution of magenta which has been bleached 
2 t by sulphurous acid. Ws Ge 
Sonate Qualitative Test for Carbon Bisulphide and Carbon 
work of pioxide in Coal-gas. By T. O’C. Stoane (Chem. News, 44, 
21)—When the coal-gas is passed through 10—20 c.c. alcoholic 
sidered potash, the potassium carbonate separates out in aqueous solution, 
vut hors vhich may be seen by pouring the solution into a test-tube. The 
Sep presence of carbon bisulphide is shown by the formation of xanthic 
f after id, which is tested for by precipitation with copper sulphate. 


L. T. O'S. 
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A Modification of Pettenkofer’s Test for Gallic Acid, 3, 
E. Drecuset (J. pr. Chem., 24, 45—46).—The author recommey 
the use of phosphoric instead of sulphuric acid, thus avoiding thy 
interfering action of an excess of sugar, which is not so easily attacks) 
by the former as by the latter acid. D. AL 


Estimation of Uric Acid. By E. Lupwia (Chem. Centr., 1% 
390).—The urine is treated with a mixture of ammoniacal silye 
solution and magnesia mixture ; and the precipitate, which contains q 
the uric and phosphoric acids, is filtered off, and washed with y 
dilute ammonia. It is then decomposed by a warm dilute solution g 
potassium sulphide, forming potassium urate, which passes into solg. 
tion. The liquid is filtered ; the filtrate slightly acidified with hydp. 
chloric acid and evaporated on the water-bath'to a small bulk; aaj 
the uric acid which separates out on cooling is filtered off, washed with 
water, and, after drying at 110°, freed from adhering sulphar by 
treatment with carbon bisulphide, and subsequently with ether. 

T. ¢. 

Quantitative Estimation of Nicotine in Tobacco. By J 
Sxatweir (Arch. Pharm. [3], 19, 36—41).—Schloesing in 1846 (Am, 
Chim. Phys., 1847, 19, 230) was the first to estimate nicotine quanti. 
tatively in tobacco. His method was to liberate the nicotine ly 
ammonia, take it up with ether, free the ether from ammonia y 
heating, and titrate the residue with normal sulphuric acid. Tie 
author points out the inaccuracies of this method, depending on th 
difficulty of extracting all the nicotine from the tobacco, and also on tie 
difficulty of ascertaining the neutral point in the extracted dark 
coloured resinous mass by means of litmus-paper. His own methodis; 

The tobacco to be examined is dried at 50° in an air-bath, aul 
pulverised until all passes through a fine sieve. This powder is pr 
served in an air-tight bottle, the moisture being determined in a smal 
sample at 100°. 20°25 grams of the substance are now weighed oi, 
moistened with 10 c.c. normal sulphuric acid, washed by 200 ce. ¢ 
98 per cent. alcohol into a flask, boiled for two hours with a reverse 
condenser, allowed to cool, poured into a 250 c.c. graduated flask, al 
washed up to the mark with absolute alcohol; the mixture is the 
well shaken up several times. After 6—12 hours, the solution abor 
the tobacco becomes clear; 100 c.c. are then placed in a flask fittel 
with a two-hole cork, a funnel passing through one hole to the bottom 
of the flask ending in a fine point, the other hole is connected withs 
condenser. The chief part of the alcohol is distilled off, and afte 
cooling 30 ¢.c. of potash solution, sp. gr. 1°159, are added, and tl 
contents distilled until a drop has no reaction on litmus paper. Alte 
titrating with decinormal sulphuric acid solution, it is only necess] 
to divide the number of c.c. by 5, to obtain the percentage of micotitt 
in the tobacco. F. L.1. 

Separation of Hydrocarbon Oils from Fat Oils. By A! 
ALLEN (Chem. News, 44, 161—162).—Hydrocarbon oils used for th 
adulteration of animal and vegetable oils may be divided into fo 
groups. Ist. Oils produced by the distillation of petroleum and bitt 
minous shale, having a density usually ranging between 0°87) aul 
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915. Qnd. Oils produced by the distillation of common rosin, 
ing a density 0°965 and upwards. 3rd. Neutral coal oil, being the 
ion of the products of the distillation of coal-tar boiling about 
00° C., and freed from phenols with soda. 4th. Solid paraffin, used 
or the adulteration of beeswax and spermaceti, and employed in 


admixture with stearic acid in making candles. 


ntr., 1883), The methods for the detection of hydrocarbon oils in fat oils are 
acal silve Phased on the density of the sample, the lowered flashing and boiling 
ontains al ints, the taste and odour on heating, the fluorescent character of oils 
with y of the first two classes, and finally the incomplete saponification of the 


oil by alkalis. The last process is best performed by heating and 


into sola. shaking with a solution of potash in methylated spirit, evaporating the 
ith hydw. I aleohol after the reaction is complete, dissolving in water, and extract- 
bulk ; and ing the unsaponifiable oil by shaking with repeated quantities of 
Shed with HM ether. The ethereal solution is then evaporated below 100°, and the 
ulphar by HF residue weighed. In most cases this contains nothing more than the 
er. hydrocarbon oils; but some oils and waxes after saponification yield 
T. ¢. larger or smaller quantities of ethereal extract, consisting of alcohols 
- By J Sor animal substances such as cholesterin; the larger number, how- 
346 (Am. IRS ever, of commercial fixed oils do not yield more than 14 per cent. of un- 
1€ quanti saponifiable matter to ether, the chief exception being sperm oil, 
cotine by IR which gives about 40 per cent. of matter soluble in ether. The 
nonia by HP method may be relied on to give generally good results, the test 
cid. The experiments being very satisfactory. The hydrocarbon oil having been 
ng on the duly separated can of course be examined by observing its density, 
“os taste, and smell, boiling point, &c. J. K. C. 
vethod is: Estimation of Fat in Milk by the Lactobutyrometer and 
bath, aul (9) Soxhlet’s Areometer. By M. Scumécer and others (Bied. Centr., 
er is pre fe 1881, 550—552).—Schmoger finds that the extraction of milk residues 
na smal J (dried with sand), by means of Tollens or Soxhlet’s apparatus, gives 
ghed out, JP identical results. The lactobutyrometer gives results slightly lower 
X) cc.  (R than the analysis. It is to be considered as a very delicate instrument 
reversel I} when speed is required, but the writer thinks that the results are too, 
lask, and low when calculated by Tollens-Schmidt’s table (Bied. Centr., 1879, 
re is the JA} 229). It is therefore recommended that to the percentage as found 
ion abore by the tables, 0-2 per cent. should be added, or x = 0°204y + 1°335, 
isk fittel BP where y = the tenth c.c. ethereal solution of fat, and « = percentage 
e botton BS in weight of the fat. Also alcohol of 92 per cent. is the best to employ, 
od withs AS and the individuality of the milk seems to have influence on the results 
and aft BS of the butyrometer. The temperature at which readings should be 
and the i made should be 20°, as at 40° no ether-fat layer separates. The 10 c.c. 
, Aft RS milk, ether, and aleohol when shaken, should be placed in water at 20°, 
necessitf HE When the layer separates in half an hour, and the separation is facili- 
“nicotte BS tated by the addition of a drop of soda solution. E. Eggert finds 
L. T. likewise that the employment of Soxhlet’s apparatus shows a lower 
By AE quantity than the truth, but considers that Schméger’s correction 
d for tem Should be reduced to 0-1 per cent. E. W. P. 
into fou ' 
mbit fE__New Reactions of Milk. By ©. Annoup (Arch. Pharm. [3],19,41— 
370 allie 42)-—Hitherto, in order to distinguish between fresh and boiled milk, 
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the odour and taste had to be chiefly relied on. The author finds iy 
a tincture of guaiacum, added to fresh milk, produces at once, or aj» 
a few seconds, an intensely blue coloration, which remains for a |p 
time. On cautiously warming the milk to 40—60°, the reaction gj 
occurs, likewise at 70—78°, but weaker ; warmed above 80°, the nij 
remains uncoloured, even on cooling: all milk which has been yy 
boiled behaves in a similar manner. The guaiacum reaction is 0 (gj 
cate that a drop of milk on a watch-glass treated with it, or a drop ¢ 
milk on a piece of filter-paper touched with a rod moistened yij 
tincture of guaiacum, assumes a blue colour. Sour milk gives tl 
guaiacum reaction, but mineral acids and the alkaline hydroxides pp, 
vent it. The author attributes this reaction to the presence of ony 
in fresh milk. Emulsions of poppy oil, olive oil, castor oil, and jp 
seed oil are also turned blue by guaiacum. 

On treating a mixture of potassium iodide, starch-paste, and mil 
with old oil of turpentine, a blue zone is produced at the surface ¢ 
contact, spreading rapidly. Milk boiled for along time gives the rem. 
tion after a few minutes only, after which time the mixture withog 
the milk frequently assumes a blue colour. Milk freed from casiy 
by acetic acid gives no violet coloration characteristic of the peptons 
with potash and a trace of cupric sulphate, but will do so after th 
milk has stood for 12—20 hours, a continuous increase of peptom 
being indicated. F. L. 7. 


Examination of Butter. By AmsBunt (Chem. Centr., 1881, 475) 
A satisfactory method of analysis of butter consists of four processes: 
microscopic examination, whereby an admixture of foreign fat is easily 
observed by the scarcity of milk fat particles; estimation of fat, whieh 
should not be less than 85 per cent.; determination of the sp. gra 
100° C., which should lie between.0°867 and 0°868, and should certainly 
not be below 0°865 ; and finally the estimation of volatile acids, accor: 
ing to Reichardt’s method. J. KC. 


Metaphosphoric Acid as a Test for Albumin. By C. Hinpeniw 

“ (Chem. Centr., 1881, 471).—Metaphosphoric acid exceeds all othe 
known reagents in the completeness of its precipitation of albumi, 
and can be used with great advantage for this purpose in the cased 


urine, which contains no other substance to disturb the reaction. 
J. KC. 


Rotatory Power of the Albuminoid Substances in Blood 
Serum, and their Estimation by this Means. By S. Frepsn 
(Compt. rend., 93, 465—466)—The numbers given by differest 
observers for the specific rotatory power of the albumin of blool 
serum show considerable differences, probably due partly to errors @ 
experiment, and partly to the fact that the two albuminoid substancé 
in the serum—true albumin and paraglobulin—have different rotatory 
powers, and that the albumin is not identical in different species 
animals. Paraglobulin precipitated by means of magnesium sulpbatt 
from the serum of the blood of’ the dog, rabbit, bullock, or horse, atl 
purified by repeated solution and reprecipitation, has a rotatory pow 
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of —47:°8°. The rotatory power of the albumin from the blood of 
the bullock, horse, or rabbit, is —57°3°; from the blood of the dog, 
its rotatory power is only —44°. The author proposes the following 


OF & long : : a ee 
eaction gti modification of Hoppe-Seyler’s process for estimating the albuminoids 
)°, the ni Rin the serum. The rotatory power of the serum is determined by 
| been ong means of a Laurent’s polarimeter, using tubes 1 or 05 dm. in length. 
n is 80 deb, The paraglobulin is then precipitated by means of magnesium sulphate 
mr a drop ¢ from a known volume of the serum, re-dissolved in water, and its 
tened wit rotatory power determined. The number thus obtained subtracted 
K gives th from the first number gives the rotatory power of the albumin. When 
‘Oxides png each of these numbers is divided by the specific rotatory power of the 
e of ony particular substance ( —47°8° for paraglobulin, and — 57°3° or —44°, as 


the case may be, for albumin), the quotients give the amount of the 
substance in 1 gram of the serum. The numbers thus obtained for 


>, and mik the total albuminoids agree very closely with those obtained by pre- 
surface ¢ cipitation with alcohol. 7s @ 

°s th . ‘ 

7 withoe Analysis of Photographic Gelatin and Collodion Emulsions. 
rom. casei By J. M. Epzr (Chem. Centr., 1881, 397—400, 412—4.14).—Commer- 


cial emulsions are frequently adulterated with a large quantity of glue, 


e pepto ‘ 

| pre and contain but little silver bromide. The following methods are 
of pepto recommended for estimating the value of these preparations. 

F.L 1 Gelatin Emulsions.—For the estimation of the silver, a weighed 


quantity of the preparation is diluted with or dissolved in water, and 
digested with an excess of nitric acid for several hours on a water- 
bath. The silver bromide collects as a compact precipitate, which 
may be filtered off, washed, and treated in the ordinary way. It is not 


881, 475) 
Processes: 


fat, which safe to determine the silver bromide by mere ignition of the original 
sp. gr. a emulsion, since the gelatin itself leaves a small ash, and it is not 
1 certainly unusual for potassium nitrate or bromide to be present. In cases 


where the silver is present also in the form of iodide or chloride, the 
silver precipitate is to be treated as in ordinary analysis. Or if great 
exactness is not required, the silver chloride may be dissolved out by 
ammonium carbonate and reprecipitated by nitric acid, and the silver 
bromide separated from the iodide by ammonia. For the estimation 
of the water, the emulsion is dried at 100°, and weighed. Air-dried 
gelatin emulsion generally loses 8—15 per cent. water at 100°. The 
percentage of gelatin is found by subtracting from the dried residue the 
silver bromide and potassium bromide as found above. 

For the detection of foreign salts, a large quantity of the prepara- 


1s, accord 
KC 


INDENLAN 
all other 
albumin, 

re case of 

ion. 


_K.¢. 


n Blood tion is pressed between canvas, and 50 grams macerated with cold 
‘REDERIOG water for 12 to 15 hours; the soluble salts then diffuse in the water, 
different and may be detected therein by the ordinary methods. Alcohol may 
of blood be estimated quantitatively by distillation of a portion of the original 
errors 0 emulsion, whilst antiseptics, such as phenol and thymol, may be 
nbstances detected by their smell on digesting with sulphuric acid. The presence 
_ rotatory of salicylic acid may be shown by treating the solution of the emulsion 
species of im warm water, with about three times its volume of alcohol, evaporat- 
sulphate ing the filtrate, extracting the residue with ether, evaporating to a 
orse, aul small bulk, and applying the ferric chloride test. Excess of silver 


ry power nitrate is detected by titration with neutral potassium chromate, and 
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may be determined by dissolving the emulsion in warm water, jj 
titrating with sodium chloride, using potassium chromate as indicaty, 

Collodion Emulsions.— For the estimation of the silver, about 1 gran 
of the substance is weighed out in a large porcelain crucible, ay 
moistened with strong nitric acid, warmed, and gradually raised to; 
red heat, the residue being weighed as silver halogen compound. | 
silver chloride or iodide is present in addition to bromide, the residg 
after weighing is heated with potassium sodium carbonate, whereby 
metallic silver and sodium bromide, &c., are formed; on treatmen; 
with water, the sodium salts dissolve, and the amounts of iodine 
bromine, and chlorine are estimated by the usual methods, Thy 
nature and quantity of solvent in the emulsion is determined approx. 
mately (as regards ether and alcohol) by fractionating 50—100 grans 
of the substance. Acetic acid and methyl alcohol are, however, some. 
times present in English preparations. 

Excess of silver nitrate may be detected by treating a portion with 
water, and adding hydrochloric acid to the filtrate. For quantitative 
purposes, the residue insoluble in water should be dried, redissolved in 
ether and alcohol, and again treated with water and filtered, and the 
filtrate added to the first filtrate. Excess of soluble bromide or chlo. 
ride may be detected by a similar treatment. 

The detection of preservatives or sensitisers varies in different cases 
since the substances used for this purpose are very numerous and 
varied in character. Some of the more common are tannin, gallie 
acid, pyrogallol, decoctions of tea and burnt coffee, morphine, cis. 
conchine, quinine, decoction of opium, cane-sugar, grape-sugar, gly. 
cerol, albumin, gum, gelatin, resin, and more especially colophonium, 
shellac, and perhaps guaiacum. 

Collodion-gelatin Emulsions.—The emulsion is treated with excess of 
water, whereby the pyroxylin and silver bromide are precipitated 
This is filtered off, dried at 100°, weighed, and subsequently carefully 
ignited after moistening with nitric acid, and the residue of silver 
bromide weighed ; the difference between this and the former weighing 
gives the pyroxylin. The aqueous filtrate contains the glue, which is 
estimated by evaporation, &c. The acetic acid is determined by titr 
tion of a portion of the emulsion previously treated with water, and 
the alcohol by distillation after neutralisation of the volatile acids 
Ether does not occur in this last form of emulsion. T. ¢ 


Adulteration of Peru Balsam. By A. Senior (Analyst, 6, 204 
205).—The sp. gr. of Peru balsam varies from 1:138—1-14/, aul 
samples of a lower sp. gr. than 1°138 are to be regarded with 
suspicion. The consistence of the adulterated sample is usually such 
as to yield “ thick, thread-like, attenuated drops.” The quantitative 
determination is only of use in such cases when the adulterants tend 
to increase the weight of benzyl cinnamate, which should amount 0 
about two-fifths or one-half of the total weight of the balsam. 10 
estimate the cinnamic acid, 50 parts of balsam are boiled for tw 
hours with 20 parts of lime and 500 parts of water, water being added 
from time to time to replace that lost by evaporation. The mixture 
is then filtered, the residue twice washed with 200 parts of but 
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water, and the filtrate acidulated with excess of hydrochloric acid 


rte and left to cool, when cinnamic acid crystallises out; this is collected 
it 1 gran and dried between filter-paper, and finally at 90°. The weight of 
ible, and acid ought to be 3 or 4 per cent. of the original sample. _ 

ised to 4 The condition of the residue affords an important indication of the 
yond. If purity, as pointed out by Fliickiger (this Journal, Abstr., 1881, 947). 


The benzyl cinnamate may be determined by shaking the balsam 


€ residue : ; , “get : 

whereby with carbon bisulphide, in which it is soluble, evaporating the 
reatment solution (which will be nearly colourless if the balsam be pure), and 
f iodine weighing the residue. L. T. O'S. 
ds. The 


Testing of Press Yeast. By E. Gerissier (Bied. Centr., 1881, 
575).—3 or 4 grams of the cake are mixed with water and heated 
until a thick paste is formed. About 150 c.c. are then heated with a 
few drops of dilnte hydrochloric acid until the liquid no longer strikes 
a blue with iodine, but an amaranthine red. It is then washed, allowed 
to settle, collected on a weighed filter, dried, and weighed. 

E. W. P. 
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ine, Cite Photographic Platinum Printing (Chem. Centr., 1881, 175— 
gar, gly. 176).—Ordinary drawing-paper is covered with a layer of starch-paste, 
phonium, and when dry is floated on a solution of ferrous oxalate and potas- 


sium platinochloride (100 e.c. water, 3 grams of the platinochloride, 
14 grams ferrous oxalate, and sufficient oxalic acid to dissolve the iron 
salt)—This paper remains unchanged if kept dry, and is three times 


excess of 
vipitated. 
carefully 
of silver 
weighing 
which #8 


by titre must be carried on under softened white light, or at daybreak or 
ater, al HRevening. The developer consists of a filtered solution of 100 grams of 
le acids FP potassium oxalate in 400 c.c. water, which remains unchanged for a 
T. C. long time. For development the print is floated for some seconds on 


6, 204- BEN 70° gives the best result. The print is then floated on dilute hydro- 
147, and hlorie acid (10 ¢.c. HCl to 800 e.e. water), picture face downwards, 
led with nd gently agitated for at most 10 minutes, when the acid-bath is re- 
ally such ewed, and the process repeated until the new bath remains colourless, 
ntitatire howing that all the iron has been removed. The print is finally well 
ints tend ashed with water and dried. 


nount t0 

am. 0 i) Cyanotypes. By J. M. Ever (Chem. Ceutr., 1881, 511).—To 
for two btain clear cyanotypes on white ground the following method is 
1g added commended :—30 parts of a 5 per cent. aqueous solution of gum 
mixture rabic are mixed with 8 parts of a solution of 1 part ammonioferric 
s of hot trate in 2 of water, and to this mixture 5 parts of a solution of 
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1 part ferric chloride in 2 parts of water are added. The mix, 
gets thicker on standing, and must be used soon after setting: it 
spread over sized paper, which is then dried in the dark. A picts, 
serves as negative. The photograph is developed by a solution g 
1 part of potassium ferrocyanide in 5 parts of water; it is then y 
washed, placed in a 10 per cent. solution of hydrochloric acid, 
finally washed and dried. I. K.C 


Ink for Photolithography and Phototypography. By Typ 
(Chem. Centr., 1881, 288).—10—15 grams of white wax are dissolg 
in 100 grams of benzene, and treated with 12 grams of lithograph 
ink. A small quantity of the mixture is then spread over a lit 
graphic stone and rolled with a lithographic roller in very thin layg 
on glass plates. Finely ground chrome-orange is then sifted overt 
varnished plates. After drying, a mixture of 3 parts lithographie ii 
and 7 parts of turpentine is poured on the plates, and when dm 
coating of fine “argentan ” is sprinkled on the plates. The drangiis 
man scratches with a point on this layer, having laid the plate q 
black paper. Through this his work is seen in black lines on a whiy 
ground. When the drawing is finished, it can be printed like; 
negative, the layer of chrome-orange effectually preventing the adnis 
sion of light. D. B. 


Water-gas as the Fuel of the Future. By J. Quactio (Cla 
Centr., 1881, 63—64).—The author states that hitherto proces:esir 
preparing water-gas by heating carbonaceous matter in retoris, al 
passing steam through, have not been successful; but he is wy 
hopeful of the processes of Lowe and Strong, who pass air and stew 
alternately through vertical columns of fuel, the fuel being heated 
by the air-current, and then decomposing the steam. The gas the 
obtained may be rendered luminiferous by means of solid or liga 
hydrocarbons. FLT. 


Use of Crystallised Sodium Acetate for Warmers for Rai 
way and other Carriages. By A. AnaELin (Compt. rend. % 
309—311).—Water, on account of its great specific heat, has bet 
used almost exclusively for purposes in which a storage of heat’ 
required. Crystallised sodium acetate, C,H,O;Na + 3H,0, conta 
however, four times as much useful heat per volume as water; til 
for instance, a warmer of 11 litres capacity, containing 15 kilos. of t# 
salt, would liberate 1,731 cals. on cooling from 80° to 40°, whilst the 
same warmer filled with water, on cooling between the same limits ¢ 
temperature, would liberate only 440 cals. Further, the necessary 
perature is maintained for nearly ten hours, while, if water 1s 
the warmers mnst be changed every two and a half hours.’ Ts 
warmers can be filled once for all, with certain precautions to 2 
superfusion ; the stoppers must be well soldered ; and the whole ap 
ratus perfectly air-tight to avoid loss. As the salt is perfectly stab 
it can be used indefinitely. Experiments, with a view of introducltt 
this salt, have been made on various railways abroad, and in Engl 
on the London and North Western. V. i}. 
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> mixty Boiling and Heating with Gas. By A. Bone (Chem. Centr, 
ANY: it 1881, 253256 and 3803—304).—The object of the use of non- 
A pict aminous flames for cooking and heating purposes is to prevent the 
lution ¢ sublesome formation of soot on the vessels employed, and to utilise 
then we atisfactorily the heating power of gas. In order to render gas 
acid, wi nade from Westphalian coal non-luminous, 100 litres require 220 


os of air, the same proportion holds good for gas made from other 
sources of German coal and also for ordinary English coal-gas; the 


3y Toom highly luminous Boghead gas, however, requires 500 litres of air. 
dissoln or the complete combustion of ordinary gas about 560 litres of air 
hograph e required for 100 litres of gas, z.e., 40 per cent., to render the gas 
oT 8 lth non-luminous, and 60 per cent. for the subsequent complete com- 
hin layin bustion of the gas; the latter is taken from the air surrounding the 
| overte fame, In the remaining portion of the paper, the author discusses very 
raphie i minutely the different kinds of gas-burners, gas-stoves, and ovens 
hen dry mployed for domestic purposes. D. B. 
draughts 


» plate a Destruction of the Noxious Gases evolved in the Manu- 
mn a Wit [facture of Ammonia from Liquid Sewage. By lL. Cuareau 
2d likes Bull. Soc. Chim. [2], 36, 194—196).—The ammonia obtained by the 
—_ distillation of liquid sewage is mixed with hydrogen sulphide, 


mnonium sulphide, ethyl and methyl sulphides, and traces of other 
organic compounds. At the works of the Compagnie Urbaine 
10 (Chem t Arcueil, in order to prevent the escape of these noxious gases into 


he air, the saturating vessels are made air-tight, and the gases are 
toris, «0 drawn through the apparatus by means of an aspirator. Between the 


@ is Tey aturating vessels and the aspirator the gases pass through a purifier 
ontaining coke mixed with ferric oxide and calcium sulphate, and 
ept continually moistened with a solution of ferrous sulphate. After 
passing through this purifier, the gases are conducted into a furnace of 
pecial construction, where they are completely burnt. C. H. B. 


New Method of Extracting Sulphur. By La Tour pu Brevit 
for Ral RM Compt. rend., 93, 456).—The sulphur-ore is heated in a 66 per cent. 
end., % olution of calcium chloride, at the boiling point of the latter, 120°. 
has bet HMMBAt this temperature the sulphur fuses, and runs down to the bottom 
bf the vat in which the heating takes place. Two vats are employed, 
he calcium chloride solution being drawn off into one, whilst the 
other is being emptied and refilled, thus allowing the process to go on 
los. of te tontinuously. The calcium chloride does not act either on the sulphur 
ron the gangue. The advantages claimed for this method are— 
1) The extraction is almost complete, only 2 to 3 per cent. of sulphur 
maining inthegangue. (2) The product is very pure, containing only 
y'05 to 0-1 per cent. of earthy impurities, and no trace of sulphuric or 
ulphurous acid. (3) The process can be carried on all the year 
s to aril ound, whilst Italian law allows the extraction by calearoni to be carried 
hole app n only from the end of June to the middle of February. The cost of 
xtraction is about 5 francs per French ton. C. H. B. 


naam Chloride in “Osmose Water.” By R. Sreireicn 
ed. Centr., 1881, 573).—Potassium chloride was found in quantity 
$2 
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amongst the salts which crystallise from “‘ osmose water ;”’ it causes 
formation of molasses, and is removed by dialysis. E. W.P 


Tripolite compared with Gypsum. By B. vy. Lancensrcs (ji 
Centr., 1881, 430).—Tripolite, a mineral consisting of lime, silica, x 
ferrous oxide, can be used after heating as plaster of Paris ; it is 4p 
cent. lighter than real plaster, does not so readily absorb moisty 
from the air or lose its binding properties, and is cheaper thy 
gypsum. J. KC, 


Asbestos Fabrics. By Kyops (Chem. Centr., 1881, 335)—) 
author mentions that asbestos imported from Canada is the best aj 
purest in quality. It is brought into commerce as “ Bostonite”» 
“Canadian fibre,” in pieces resembling hard stones with adhery 
fibres. It consists of fine fibres placed side by side in a parallel ps. 
tion, very closely and firmly to one another. The fibres can be ex; 
separated from each other, and when purified, yield a product whic 
can be felted into sheets and woven into cloth. Next to bostonite, ty 
Italian asbestos is the purest. The latter, however, has a higher spect 
gravity, as it contains a larger percentage of alumina. The fabris 
made of bostonite are light, soft, and white, and the sheets are flexils 
and unctuous to the touch. D. B. 


Malleable Cast Iron and the Cementation of Steel. } 
Forquienon (Ann. Chim. Phys. [5], 23, 433—554).—Malleable as 
iron is the product of a special metallurgical operation. It is produc 
by submitting casts to a process of cementation in “ cements ” of dé 
ferent kinds; such as ferric oxide, chalk, &c. The metal, which befm 
the treatment was hard, fragile, and easily fusible, becomes soft, mi 
leable, easy to work with tools, and difficult to melt. The authe 
states that castings which are very grey or contain much manganét 
give bad results. Spotted or white iron obtained from very pure «t 
yields the best results. The softening process is applicable only to sm 
objects, such as keys, spurs, buckles, &c. The operation is not cm 
ducted with success when the diameter of the articles exceeds |" 
meter to 0°035 meter. The duration of the experiment varies wit 
the diameter of the object and the quality of iron which it is dest 
to obtain, from 24 hours to 6 days, and upwards. The temperaturé 
the furnace is generally bright cherry-red (about 1,000°), and t 
“cement ’”’ usually employed is ferric oxide, which is broken m 
grains, and the objects to be cemented are imbedded in it, in lat 

ts. These are afterwards hermetically sealed and placed on the ft 
of the furnace. Care must be taken to allow them to cool belt 
opening. 

The following are the results obtained by employing van 
“ cements ” :— 7 

1. Wood Charcoal.—The cast is considerably softened. From 5! 
55 per cent. of the combined carbon is changed into graphite, althou 
the body retains its solid state. There is a considerable diminuti® 
silicon. It is obvious that the theory which attributes softening ®’ 
purely oxidising action is incorrect. 
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9. Iron Filings —A considerable quantity of carbon and silicon is 
sorbed by the iron filings. At the same time graphite is deposited. 
he “cement ” in this case has exercised a decarbonising action. 

3. Siliceous Sand.—There is in this case a gain in silicon and a loss 
, carbon. The carbon appears to reduce the silica in presence of iron. 


CATISES thy 
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t 18 M4 pe 4. Quick-lime.—Lime exercises a most violent action on the iron. 
moistun + eats into the surface and covers it in places with a blackish semi- 
per thi ased crust. The total carbon undergoes a remarkable diminution. 
a he silicon is reduced by 35 per cent. after 24 hours’ cementation. 


5. Bone Dust.—The total carbon is very little diminished, and there 
sscarcely any graphite formed. The author states that this is probably 
ue to the bone ash being a bad conductor. 

6. Coleothar.—The surface of the metal is attacked, and there is a gain 


35). —Th 
: best ani 


onite” g 


adhere n silicon, but there is less combined carbon and much more graphite 
allel pos. han in samples heated for the same length of time with hematite. 
be easly 7. Coleothar and Salt.—The introduction of salt does not prevent 
ict whia he removal of silicon nor the increase of graphite; but it checks the 
‘onite, the tion of coleothar on the surface, and on the whole the mixture yields 
pect xcellent results. 


In addition to analysing the specimens before and after cementation, 
he author has determined some of the physical properties of the casts; 
uch as the breaking strain, the elongation before breaking, and the 
mit of elasticity. ‘The specimens used in the experiments were cast 
in the form of bars. The section was accurately determined by means 
f a spherometer, and then two marks, distant 0°1 meter from each 
ther, were made on the surface. The bar was then attached to a 
ertical machine, and the marks read off with a cathetometer. The 
veight, which could be varied from 1 kilo. to 100 tons, was then 
pplied. After each increment of weight, a reading was taken with the 
rathetometer until the point of rupture was reached. By this means 


anganes he elongation of the bar and the point of rupture were obtained. 
ure of aking the successive charges referred to the unit of section as 
y to smi bscissee, and the observed elongations as ordinates, a curve was con- 
not ci tracted whose form showed the position of the limit of elasticity. 


he author states that: 1. The resistance to rupture is always more 
ries wit han doubled, sometimes more than quadrupled, by cementation. It 
increases with the duration of the heating. 2. The elongation varies 
ith the resistance to rupture; but, after passing a point which it 
aches in from 72 to 144 hours, it has a tendency to diminish some- 


Malleable casts occupy an intermediate position between grey cast 
ron and steel. They differ from the former in the peculiar nature of 
their amorphous graphite as well as by their great tenacity. They are 
listinguished from steel by their slight elongation and tenacious 
tention of graphite. The author states that this graphite is a 
De uliar form of carbon, differing in its structure, mode of formation, 
nd derivatives, from the crystalline variety which is ordinarily met 
ith in iron. It is amorphous, and is formed by the action of heat on 
solid bar at about 1,000°. 
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Cementation in Gaseous Media.—Hydrogen exerts a decarhonis, 
action on iron at about 800°, giving rise to gaseous hydrocarbons,» 
a certain quantity of hydrogen remains combined with the carbon », 
removed. The author states that it is probably methane whig 
is formed. Cyanogen is formed when iron is heated in a current ¢ 
nitrogen. 

The author draws the following conclusions from his exper, 
ments :— 

1. A malleable casting always contains amorphous graphite. 

2. A casting may lose carbon and still remain fragile if the remaini 
carbon is not in the form of. graphite, or if the initial quantity ¢ 
graphite is not increased. 

3. A casting may become malleable without losing a sensible part 
its total carbon. 

4. A manganiferous casting, to which silicon is added, is improve 
by cementation. 

5. Hydrogen and nitrogen deprive the casting of some of its carb 
This is the case only when it can become malleable without formatia 
of graphite. J. LW. 


Dephosphorising Iron in the Bessemer Process.  ((ivm. 
Centr., 1881, 431.)—The invention which forms the subject of the pr 
sent paper refers to a process of removing phosphorus from pho 
phoriferous pig iron in the production of “flowing iron” ir tk 
Bessemer converter. To carry out this invention the basic b:icks 
patented by Thomas, are employed, and immediately before the intr. 
duction of the metal into the converter, a quantity of lime, or a mixtur 
of lime and ferric oxide, is thrown into the converter. This is prepani 
by mixing 4—6 parts of magnesium limestone free from silicon, wit 
1 part of ferric oxide, and calcining the mixture after forming it inv 
bricks. Twice the weight of this is used compared with the amout 
of silicon and phosphorus contained in the charge. The mixturs 
exposed to a strong blast for 6—10 minutes, the slag in the converte 
is then removed, and a smaller quantity of mixture introduced. Tit 
whole is again heated strongly, the time of completion depending @ 
the quantity of phosphorus preseat in the charge. An indicationd 
the end of the operation is the appearance of brown fumes; it is, hot 
ever, best to take a sample of the metal from the converter, m 
hammer it. If the metal is hard, the heating must be continued. 


Ferro-silicon. By Biermann (Chem. Centr., 1881, 430).—It bs 
been clearly proved that castings are now made which are perfetil 
free from blisters, by the addition of a highly siliceous iron immed 
ately before the formation of carbonic oxide, the presence of which 
is known to be the cause of the blistering of iron. The prodatt 
however, is said to be very inferior in quality, owing to the preset 
of silicon in the metal. When manganese is used, the ferric oxide § 
reduced and the evolution of gas prevented ; the product is a silisi# 
of iron and manganese, and is more fusible than silicate of it 
hence it is preferable to use manganese in conjunction with sili 
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ronisiny he casting obtained being perfectly free from silicon, manganese, 
bons, aaj nd blisters. D. B. 
arbon w. 

ne whic Galvanising of Iron. By J.'B. Jones, H. W. Sueparp, and R. Sea- 
urrent ann (Chem. Centr., 1881, 335).—The essential feature of the process 


onsists in destroying the injurious iron salts on the surface of the iron 
»fore insertion into the metallic bath, and in preventing oxidation 
hefore insertion. Thus the use. of hydrochloric acid and the subse- 
yuent drying in ovens is abandoned. The sheets are well cleaned and 
ntroduced into a liquid consisting of a 1 or 2 per cent. solution of an 
rganic or metallic chloride, the bases of which are in a positive ratio 
»iron. They are then placed in a solution of equal parts of water 
nd chlorine compounds of organic or metallic bases, the salts of which 

fusible at the temperature of the metallic bath. From this solu- 
ion they are at once brought into the metallic bath, consisting of zine 
pr an alloy of zinc, and exposed to the action of the bath until the 
necessary coating has been obtained. The authors use an alloy of 
inc, tin, lead, and nickel, which is said to have a greater degree of 


L. W. fluidity, so that an effectual coating is obtained with a smaller quantity 
of metal. 
(Chen. ; 

f the pre Separation of Copper from the Precious Metals. By T. 
om phis MmmsrexrY Hunt (Ohem. News, 44, 198—202).—The principal wet pro- 
” ip the pesses hitherto used for extracting copper from its ores are the follow- 
ie becky, — 
the intr 1. Those in which the copper in sulphuretted ores is rendered 
» mixture soluble in water by calcining them with a portion of common salt, 


tera preliminary roasting to remove the greater part of their sul- 
hur: by this means the metal is converted into a chloride, or into 
he sulphate if sodium sulphate is used. 

2. Those methods in which free hydrochloric or sulphuric acid is 


vixture used to dissolve the copper from oxidised or roasted ores. These, 
converte hile simple and efficient, are too costly, except in certain localities 
ed. The rhere hydrochloric acid is a waste product. 

nding « 3. The method in which a hot solution of ferrous chloride with com- 


mon salt is used to convert the oxidised copper into a mixture of cupric 


t is, how nd cuprous chlorides ; the latter, although nearly insoluble in water, is 
rter, atl hen dissolved by the aid of sodium chloride. The copper is precipi- 
ned. ated from this solution by metallic iron. 

D. B. When this method is applied to the treatment of copper ores con- 


laining silver, the latter is converted into a chloride which is soluble 
n strong solution of sodium chloride, and is then with difficulty sepa- 
l ated from the chlorides of copper. Various plans have been suggested 
| immed or extracting the dissolved silver from such solutions before throwing 
of whith town the copper by metallic iron. The most efficient method of 
effecting this is that patented by Claudet. It depends on the almost 


present omplete insolubility of silver iodide in solutions of sodium chloride, 
> oxides ind consists in adding to the solution, in which the proportion of 
a sili ecissolved silver has previously been determined, a dilute solution of a 


of in: soluble iodide just sufficient in amount to convert the whole of the 
h sil eSver into the iodide. The precipitate which separates after forty- 
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eight hours’ standing is washed with dilute hydrochloric acid ,, 
remove adherent copper salts, and then consists chiefly of a mixty, 
of lead sulphate with silver iodide, which is reduced by metallic zix. 
the iodine being thus recovered for further use. 

The extraction of copper from its ores by roasting with salt § 
limited to pyrites poor in copper, which yield by their previous calg) 
nation a large proportion of ferric oxide, the presence of this beig 
necessary to the effectual chloridising of the copper in the furnag 
When applied to richer ores, this method fails to render the whole 
the copper soluble. 

The author has devoted much time to the metallurgical problen 
thus presented, and in conjunction with J. Douglas has devised, 
novel wet process for the extraction of copper from its ores, based m 
the reactions described by Wohler between sulphurous acid and , 
solution of cupric chloride, which gives rise to insoluble cuprw 
chloride, with elimination of one half the chlorine as hydrochlorg 
acid, and simultaneous formation of sulphuric acid. The resulting 
acid solution, when brought in contact with cupric oxide, will take w 
as much copper as it originally held, which may, in its turn, be throm 
down by sulphurous acid. In this way the solution of copper froma 
oxidised ore and its precipitation as cuprous chloride, may be repeatel 
indefinitely, provided chlorine be supplied each time by the additin 
of a sufficient amount of some soluble chloride. The process is de 
scribed in detail in the original paper. 

It is mentioned that, unlike the method of chlorination by roasting 
with salt, that depending on the use of a solution of ferrous chlorile 
with salt is a general one, applicable to all naturally or artificially 
oxidised copper ores, which may be readily and cheaply chlorinatel 
by its aid. When applied to copper ores containing silver, however, 
this shares with the salt-roasting process the disadvantage that th 
silver is at the same time chloridised and dissolved, while the cupre 
chloride formed by the reaction between the oxide of copper and tle 
ferrous chloride precludes the use of Claudet’s method of precipitatixg 
the dissolved silver by a soluble iodide. D. 8 


Amalgamation of Gold Dispersed in Sulphides. ((lv 
Centr., 1881, 206.)—The ores are in the first place reduced to a powiet 
in crushing mills or other machines. The product should pass througi 
a sieve, with 3600 meshes per square inch. It is then transferred ¥ 
cylinders made of fire-clay set in furnaces, each containing {ot 
cylinders. The ore is brought into the uppermost cylinder, which # 
the lowest in temperature; it then gradually passes to the seconi 
third, and fourth cylinders. The passage is effected by means ¢ 
mechanical agitators, and should occupy four hours. The ore is thet 
cooled and treated with hot vapours of mercury in automatic amaly 
mators. After cooling, the mass is agitated strongly in water. 
amaigam of mercury and gold is rapidly separated by this —a 


Ethereal Oils. By E. Grisster (Chem. Centr., 1881, 505)- 
Haensel’s patent oils are extracts of essence of lemon and orange 
centrated by distillation. Their aroma is exceedingly strong; 
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‘» sp. or. is greater than that of the ordinary essences, oil of lemons 
pees, nag 0-9003, and oil of oranges 0°909. They are both 


Ulic zine acted on by sodium, and turn the plane of polarisation to = a. 
b salt i Acorns and Earth Puffs as Distillery Materials. By H. Ditt 
ous calé. HIB (Ried. Centr., 1881, 557).—Shelled acorns having the composition : 
us being starch, 20°28; gluten, 18°V0; tannic acid, 2°86; fibre, 7°15; extrac- 
furnace tive matter, &c., 51:71 per cent. yield, when mashed with wheat and 
Wholect FM se, a fine spirit. The tubers of Helianthus tuberosus, being vich in 
inalin and sugar, have for long past been employed in Belgium and 
problem Hungary as a source of spirit. The analysis of these tubers is as 
levised 4 follows :—Sugar, 14°8; inulin, 3°0; mucilage, 1°22; albumin, 0°99; 
based . salts, 1:72; fibre, 1°22; water, 77°05, per cent. 
d and 4 Some technical directions for fermentation are also given. 
Cuprous EB. W. P. 
Lrochlor ’ : 
resulting Analysis of White Wine from Erfurt. By W. Haveticu 
I take up (Chem. Centr., 1881, 394). 
e throne a aie 09976 
* from a ee ee 6°55 
 Tepeatel RI ocak Shaw bb te 0b 00.96 Ses oh owes d ve 2°28 
additin Total acids, calculated as tartaric acid...... 0-62 
ess 18 de Free tartaric acid ........-.ceecccceees absent 
astng Combined tartaric acid ...........eeseeee 0°23 
TO ‘ 
chlor Malic acid and tannin ................ { siti ~-ad 
rtificially EE aS ae eee eee 0°63 
Morinate Ash, with alkaline reaction .............. 0-281 
howere, a Ae Alan chicos vi. pyae 01294 
that the aE Sian ie en wench ani 00042 
he cupnt i ch ieit Gibbs ad 5daee e606 o6.4.0.00 0-025 
r and the EE 0°U527 
cipitating AE ES a 0°0421 
D. B. REE RS Sc ie 0-054 


a aol Composition of Ash. 
s through K,0. Na,0. CaO. MgO. Fe,0;. —_Al,03. CO,. 
ferred 46°08 3°83 151 8°93 0°33 trace 2°18 
ing four 

which ii Si0,. P,0;. SO . Cl. 

e 1°56 18°79 15°00 1°95 T. C. 


means 
re is thea Alkaline Earths in Wine. By R. Kayser (Chem. Centr., 1881, 
o amalge 394).—The ashes of wine always contain calcium and magnesium 
ter. Tht salts. The amount (3 to 11:4 mgrms. in 100 c.c. of wine) of calcium is 
eatment greatest in young wines, and gradually diminishes with age, probably 
D. B. m consequence of the separation of nentral calcium tartrate. The 
, 505)- amount of magnesium on the other hand remains almost constant, and 
ange Cit is always in excess of the calcium. The largest amount of magnesium 
ong, found by the author was 24 mgrms. in 100 c.c. of Malaga wine. The 
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phosphoric acid and magnesia show a constant proportion of 10:{ 
corresponding with the formula MgHPQ,. T.¢ 


Bouquet of Rhine Wine. By A. v. Baso (Bied. Centr., 189, 
574).—The famed bouquet of the wine from Riesling grapes is pm. 
duced by the action of frost, wines from other grapes also possess, 
like bouquet if the grapes are frozen. E. W. P. 


Action of Light on Beer. By G. Brcxu (Bied. Centr., 1881, 574), 
—The changes which are frequently noticed as occurring in beer, ar 
due to the action of sunlight affecting the ferment in the beer, ani 
producing lactic acid ferment and Saccharomyces exiquus. 


E. W. P. 


Improvement in Sugar Manufacture. By N. Menrte (Bis 
Centr., 1881, 573).—The sections of the sugar beets are treated with, 
dilute solution of ferrous or ferric sulphate, which fixes the nitn. 
genous matter in the cells. The percentage of sugar in the dr 
matter is consequently raised, and the final operations greatly fac. 
litated. E. W. P. 


Preparation of Sugar without Molasses. By Duvsroyan 
(Bied. Centr., 1881, 553).—The syrup obtained in the mannfacture of 
beet-sugar is subjected to the process of ‘“ Lime Osmose” in wWi.ich 
sufficient lime is added to form calcium saccharate, whereby potash 
and soda are liberated. This mixture is then placed on a dialyser, the 
alkalis passing into the ‘‘ osmose water” through the septum, a pure 
syrup still containing lime salts is obtained ; a little more lime is tha 
added, carbonic anhydride passed in, and the resulting purified syrup, 
after addition of a fresh supply of beet juice, is evaporated, allowel 
to crystallise, and the new syrup again treated as before. 


E. W. P. 
Changes which Sugar Undergoes in Crystallising. }; 
Frovrens (Bied. Centr., 1881, 572).—Saccharose solutions which co- 
tain glucose, are to a certain extent inverted during crystallisation, 
and this is due to free acids which accompany the glucose; and evel 
if the solutions are rendered alkaline, the change will still take plac, 
colouring matters being produced, and the products becoming dark. 
E. 


W. P. 


Deterioration of Sugar by Keeping. By H. Pexuer and 
Buuurer (Bied. Centr., 1881, 573).—A sample of cane-sugar we 
analysed in 1876, and again in 1878, and it was found that the crys 
tallisable sugar had decreased by 10 per cent., whilst the glucose had 
correspondingly increased. E. W. P. 


Absorption of Sugar by Animal Charcoal. By H. Morr (Biel. 
Centr., 1881, 570).—10 grams animal charcol will absorb (0:30—03) 
per cent. from a solution of pure sugar. From solutions of ruil 
sugar, 0°-1—0°66 per cent. of substances which polarise light 18 ath 
sorbed, but the quantity is reduced to 0°35 after inversion. Perfect! 


TECHNICAL CHEMISTRY. 123 


f 10:4 


dry charcoal absorbs best. Two grams are sufficient to decolorise a 
T.C. 


filtered sugar solution which has been properly precipitated by basic 
lead acetate, and this quantity may be employed without loss, as the 


y 188], amount removed by absorption is very small. a. W. P. 

is pr. 

siti On Saponification. (Dingl. polyt. J.. 242, 55.)—Scheurer 
BF : mentions that, in the present methods of soap-making, part of the 


alkali and fatty acids remain uncombined, and when the soap is used 
for dyeing purposes, the free alkali injures the colours very consider- 
ably. In order to avoid this, he recommends to effect the saponification 
under pressure; on investigation, however, this was not found to be 


31, 574), 
Deer, are 
eer, and 
successful. : ge 

Referring to the preparation of soap in the cold, Kéchlin found that 


when made with olive oil (hwile towrnante) and soda-ley the soap 
should not be stirred for more than two or three minutes, otherwise it 
is resolved into its original constituents. With potash-ley, continued 
agitation is necessary. 

Menzies prepares potash soap by dissolving 50 kilos. potash in 
50 litres water, and adding 210 kilos. purified tallow, previously melted. 
The mixture is well agitated and transferred to frames, where it is 
kept at rest for three or four days under cover: it is then brought 
into drying rooms and dried for a week. Thus 310 kilos. soap are said 
to be produced. D. B. 


Preparation of Purified Oleic Acid. (Chem. Centr., 1881, 14.) 
—60 parts of oil soap are dissolved in 4 times as much boiling water, 


W. P. 
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& pure decomposed by 10 parts sulphuric acid and boiled until the separation 
is then of the oleic acid is complete; this is washed with hot water, and 
1 syrup, 4 parts of lead oxide are then dissolved in the oleic acid, and to the 
allowed still hot fluid are added 60 parts of alcohol (0°820) heated to 65°. 


After 24 hours’ digestion, the residue is well pressed and decomposed 
by 1 part of hydrochloric acid, the oleic acid repeatedly washed with 
water and finally filtered. The yield is about 30 parts of purified 
oleic acid of bright yellow colour, and with but a faint smell of olive 
oil; its sp. gr. is 0°897. 7. ab: Be 


N. P. 
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Extraction of Fat from Bones by Light Petroleum. By C. 
Ta1EL (Chem. Centr., 1881, 13).—The bones, either whole or in small 
pieces, are digested with light petroleum for some hours under a pres- 
sure of seyeral atmospheres. The oil is then run off, and distilled by 
a steam-jet; the fat (about 7°48 per cent. of the bones) is at once 
ready for the market. The vessels are best made of galvanised iron. 
7.  S- 


Flour Rendered Uneatable by Free Fatty Acid. By C. 
BERNBECK (Arch. Pharm. [3], 18, 337—340).—A sample of flour 
submitted to the author for examination was found under the micro- 
scope to be an unadulterated “ seconds” flour with immaterial traces of 
mould. Its taste was at first like wheat, then however bitterish, with 
a prolonged harsh taste in the throat. The odour was mildewy, and 
undefinably objectionable. On heating, a penetrating fatty odour was 


naa 
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produced ; the flour shaken with water reddened a piece of blue litmy 
paper which was well stirred up with it; the distilled water, howere, 
with which it was shaken up remained neutral, showing that the aij 
present was insoluble. By extracting with ether and evaporating, 
oily residue was obtained, strongly acid to litmus, with the sam 
objectionable odour as the flour but stronger. The results of th 
author’s examination were : 


Mies necpinvaveieccdiense ee 12°9 per cent. 

EE GE A ee 11 ' 

eS eee 32°0 i“ 

Fat, with free fatty acid........ 1°65 . 

Wheat starch and bran ........ 52°35 we 
100°00 


On making bread from a sample of this flour, it tasted and smelt of 
rancid fat, and was nauseating to eat. 
On adding } per cent. of oleic acid toan ordinary dongh and baking, 
bread with a similar taste and odour was produced, thus provi 
that the unfitness of the flour in question for food was due to the 
presence of rancid fat. F. L. T. 


Creaming by the Aid of Heat. By K. Becker (Bied. Centr, 
1881, 571).—Milk is placed in a closed vessel resembling Swarts’, an' 
heated by warm water for two hours at 50°, then it is cooled fr 
24—60 hours, after which the cream is removed. The cream ani 
skim milk thus produced keep well, and the milk, which contained 
previously 3°13 per cent. fat, after 24 hours’ contains only (56 pe 
cent. E. W. P. 


Experiments with an Improved Form of Reimer’s Creamer. 
By M. Scuropr (Bied. Centr., 1881, 571).—A short description of the 
creamers is given, and the results are satisfactory, as high as 91% 
per cent. of the cream having been removed from the milk. ais 

Tescas Separator. By Lasesius (Bied. Centr., 1881, 572).—Tv 
obtain the best results, the milk must not pass through too quick), 
and it should be warmed. Thus from 5 kilos. milk, skim milk cw 
taining 0°5 per cent. fat is obtained in one minute. E. W. P. 


ek. bee ot ae) 6h helhlCUa Cf a Oe ee CO 
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New American Process for Making Cheese. By E. Cursi 
(Bied. Centr., 1881, 552).—By this process, butter, milk, and skim 
milk are employed for cheese-making, and the acid of the butter ms 
is removed. A warm mixture of the two are allowed to become sl, 
and then at 30°, 60 grams of “ anti-huffing extract” is added. After 
ten minutes Hansen rennet is added, and the whole heated to 35—¥!; 
when the perfectly sweet curd may be separated, salted, ~ - 


Preparation of Colouring Matters by the Action of Diaz 
anisoils on Naphthols and Naphtholsulphonic Acids. (Din! 
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olyt. J. 242, 61.)—For the preparation of diazo-anisoils, the follow- 
a amido-compounds are used :—Amidophenylmethyl ether, amido- 
anisoil or anisidine, NH».CsH,;.QMe; amidophenylethyl ether, or 
amidopenetol, NH..C,H;.OEt; amidophenylamyl ether, or amido- 
phenamylol, NH,.C,Hy.OC;Hi1; and the corresponding methyl, ethyl, and 
amyl ethers of amidocresol, NH,.C;H;.OH; and the two isomeric 
amidonaphthols, ¢8NH2-CjH,.OH. For the preparation of the diazo- 
anisoilsulphonic acids, the following amido-compounds are used :— 
Anisidinesulphonic acid, NH,.C,H,(SO;H).OMe ; amidophenetolsul- 
phonic acid, NH..C;H,(SO;H).OEt; amidophenamylolsulphonic acid, 
NH,.C,H;.(SO;H).OC;Hy,, and the methyl, ethyl, and amyl ethers of 
amidocresolsulphonic acid, NH,.C,H,(SO;H).OH, and amidonaphthol- 
sulphonic acid, NH2.C\Hs(SO;H).OH. By the combination of 1 mol. of 
the diazo-bodies with 1 mol. of the naphthols or naphtholsulphonic 
acids, red or violet azo-colouring matters are produced. 

For the preparation of the scarlet colouring matter called “ anisoil 
melt c red,” 10 kilos. anisidine are dissolved with 30 kilos. concentrated hydro- 
chloric acid, in 200 litres of water, and converted into diazoanisoil 


litmns 
Werer, 
he acid 
ing, al 
P Same 


of the 


vaking, hydrochloride by the slow addition of an aqueous solution of 5°61 kilos. 
omy sodium nitrite. By introducing the mixture into an alkaline solution 
re of 182 kilos. sodium B-naphtholmonosulphonate, the colouring matter is 
i dt. 


separated as a red precipitate. The phenols and cresols give scarlets ; 
the ethers of the amidonaphthols give violets. 

To prepare the colouring matters from diazoanisoilsulphonic acid, 

1 kilo. anisidine is heated with 4 kilos. sulphuric acid, of 1°48 sp. gr.. 
for several hours on a water-bath, until the mixture is perfectly soluble 
m and in water. The excess of acid is removed with gypsum, and sodium 
tained carbonate added to the filtrate, to form sodium anisidinesulphonate. 
| In order to prepare the colouring matter from diazoanisoilsulphonic 
acid, 16°5 kilos. anisidinesulphonic acid are dissolved in 20 kilos. 
concentrated hydrochloric acid in 200 litres water, and converted into 
diazoanisoilsulphonic acid by the addition of 5°61 kilos. sodium nitrite. 
This is added to an alkaline solution of 11-7 kilos. 8-naphthol, or 
182 kilos. 8-naphtholmonosulpbonic acid, or 24°7 kilos. 8-naphthol- 
disulphonic acid. The red colouring matter is separated by the addi- 
tion of sodium chloride. It is filtered and dried. 
The nitrosulphonic acids of a-naphthol, especially dinitronaphthol- 
uickly, sulphonic acid, form fine colouring matters, soluble in water. Accord- 
ing to Claus, azophthalic acid is prepared by nitrating phthalic anhy- 
dride, dissolving the nitrophthalic acid in a dilute soda solution, and 
adding to 100 grams of acid an amalgam of 60 grams sodium and 
ilos. mercury. Sodium azophthalate, 


r mus Na,C,,H,N,O, + 10H,0, 


» oat separates in fine yellowish-red crystals. By decomposing with hydro- 
After TS chlorie acid, azophthalic acid, CjcH\N;O,, is obtained in the form of 
— 30 yellow crystals. 

In the preparation of alizarin, Domeier and Marzell recommend to 
saturate the aqueous solution of the “ soda-melt” with sulphurous 
Viaz0- acid. The precipitated alizarin is filtered, pressed, and the filtrate 
treated with calcium, barium, or strontium hydroxide. The caustic 
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alkali thus produced is utilised for a further melt, and the precipita) 
sulphates are decomposed with hydrochloric acid, and the sulphun 
acid evolved is re-introduced into the melt. Romer proposes to tn 
an ammoniacal solution of alizarin with zinc-dust, in order to fy, 
deoxyalizarin, C,,HO3, which crystallises in pale-yellow needles, 

D, B. 


Manufacture of Gallein. By A. Monrnaur (Chem. Centr, 18% 
395).—For the preparation of pyrogallol, gallic acid is dibrominaia) 
in the cold, and without increase of pressure, in a cast-iron enamelle) 
digester, and as soon as the evolution of the hydrobromic acid hy 
ceased, it is heated with 1 equivalent of bromine at 100°. After sep, 
ration of the excess of hydrobromic acid or of bromine, sodiay 
sulphydrate is added, and the whole heated in the closed digester y 
60°, after which the mass is treated with alcohol, decanted, and ty 
alcohol distilled off in a copper. 60—70 per cent. of pyrogallo i 
obtained in this way, with a loss of 5—10 per cent. bromine. The py 
gallol may be converted into gallein by treatment in the retort wit 
half its weight of phthalic acid in the ordinary way. Gallein is obtainel 
in the form of paste by the addition of ;}; of the requisite quantity 
soda, and filtering after an hour’s time. The sodium is now pres: 
entirely as metagallate. The mass is then treated with the rest of the 
soda at a boiling heat. This process is repeated several times, wha 
the gallein will be so far puritied that it does not oxidise on exposur 
to the air. Tt. 


Dye-stuff from Cérulein. By Prup’nomme (Chem. Centr, 18 
395).—The cérulein is fused with an aniline salt, until a portion taka 
out dissolves in dilute soda, with a brownish-yellow coloratia, 
without a trace of green. Hydrochloric acid is evolved in com 
siderable quantity during the reaction. The fused mass is pou 
into water, thrown on a filter, and washed with boiling water, wtl 
the filtrate comes through colourless. The new dye-stuff may then b 
extracted from the residue by alcohol, in which it dissolves, forming: 
yellow liquid, with a beautiful green fluorescence. On pouring thi: 
solution gradually into water and exposing it to air, the dye-stuff sep 
rates out in brown flocks; those give a green liquid with sodium si: 
phite, becoming blue on addition of ammonia. Dyeing operatic 
with this substance only take place slowly, and require a boiling heat 
With iron mordant, it gives a bluish-green; with iron and alumina, 
lighter green ; with alumina (for reds), an indigo-blue ; with alum 
(for rose), a violet-blue ; with weak iron mordants, a bluish-green ; a! 
with chrome mordants, a green; whilst cérulein gives with the sam 
mordants yellowish-greens. The new dye-stuff is probably derivel 
from cérulein by the substitution of several hydroxy]-groups lj 
NHPh-groups. . T. C. 


Resists for Aniline-black. (Chem. News, 44, 76.)—Gum-wate 
containing 50 grams per litre of ammonium or potassium thiocyanilt 
completely resists aniline-black. By the use of these salts, reds, greets 
blues, violets, and catechu colours are obtained pure and well define! 
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cipitatal na black ground. The aniline colours whether applied with tannin, 
Iphumy lbumin, or arsenic, are mixed with 50—60 grams per litre of either 
| to treat of the thiocyanates. With acid colours, lead thiocyanate should be 
to forg used. For alizarin-reds, ammonium thiocyanate may be used instead 
les. of red liquor. In photography, the thiocyanates may with advantage 
D. B. be substituted for sodium thiosulphate, since they are not so liable to 
cause spots, and are more easily washed away. C. H. B. 

tr, 188), 

an Dyeing with Methylene Blue. (Dingl. polyt. J., 242, 64).— 


namelled This colouring matter is produced by converting dimethylaniline 
acid bas hydrochloride into nitrosodimethylaniline by means of sodium nitrite. 


ter sepa, By treatment with sulphuretted hydrogen the product is converted 
 Sodinn into amidodimethylaniline, which is oxidised with ferric chloride. 

ester & The tannates of aluminium, iron, chromium, uranium, nickel, barium, 
and the and copper, give bright and fast colours when dyed with methylene 
gallol i blue. In dyeing it was found that the best results were obtained 
he py when distilled water was used; and in order to obtain a similar effect 
ort with with river water, a mixture of 2 grams soda, and 2 grams normal 
obtained sodium phosphate was added to every litre of the water. 

antity When Turkey-red oil is added to the dye-bath, negative results are 
" present obtained ; hence the materiak must be oiled before dyeing. It is then 
st of the treated twice with ferrous acetate of 1° Bé, hung up to dry in the cold 
es, whet for two days, and fixed in a bath of soda water-glass(5 grams per litre), 
expostn in order to be dyed in tannin. For 1 kilo. cotton 300 grams tannin 
T. C. are used. After washing, the material is dyed in the following bath :— 


100 litres of river water, 200 grams soda, 200 sodium phosphate, and 
r., 188], 38 methylene blue. A very dark blue is obtained, which has a copper 
on taken lustre, and can be soaped without losing its fastness. In order to 
loration, obtain lighter blues, the oiled material is soaked in a solution of alum 
in (ob (20 grams per litre). It is hung up to dry in the cold for two 
; poured days, and fixed in a bath consisting of 100 litres water of 50°, 
er, unt 500 grams chalk, and 100 of crystallised sodium arsenate. After 
then be washing the cotton is dyed as above. 


rming § Methylene blue resists the action of soap, chlorine, and light, but 
ing thi does not stand caustic alkalis as well as indigo. D. B. 
aff se 

sa New Method of Painting on Glass. By J. B. Mister (Dingl. 
erations polyt. J. 242, 57—60).—Hitherto the difficulty in glass painting 
ng heat. has been the want of uniformity and evenness in the colours produced. 
:mina, & This the author appears to have surmounted by a new method, which 
alumina consists in laying on the colour in the form of a fine spray, and not 


en ; ani with a brush. In order to effect this and the subsequent treatment of 
he sale the glass, a special apparatus has been devised, which is described 
derivel very minutely in the original paper. D. B. 


Silvering of Glass. By H. E. Beyrarn (Chem. Centr., 1881, 446). 
—The method resembies Martin’s process of silvering glass, the dif- 
m-watet ference being that the liquid employed is poured on the glass. The 
eyanate following solutions are required :—800 grams of silver nitrate and 
greels 1,200 grams ammonium nitrate dissolved in 10 litres of water, 1,300 
defined pure fused soda dissolved in 10 litres of water, 150 grams loaf-sugar, 
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and 15 grams tartaric acid dissolved in about 0°5 litre of water, iy 
solution being kept at rest for half an hour, after which it is dilntej 
to 4,200 c.c. D. B. 


Bleaching. By J. M. Crement (Chem. Centr., 1881, 77).—Accon), 
ing to a French patent, the stuffs are first placed in water contain‘yy 
yeast to remove the weaver’s glue, which it does in twelve hous 
They are then transferred to an oxidising bath consisting of 1,\jj 
litres of water and 500 grams of a new oxidising mixture (potassing 
permanganate 670 grams, and potassium dichromate 330 grams} 
After an hour, the material is transferred to a second bath consisting 
of 1,000 litres of water, 1,500 grams of sodium sulphite or hyposy. 
phite, 750 grams of sulphuric or 875 grams of hydrochloric acid, anj 
250 grams of sodium or potassium carbonate. After two houy 
stirring, the materials are rinsed and transferred to a bath of 370 grans 
of sodium or potassium hypochlorite, and 2,500 grams of sodiuw 
carbonate in 1,000 litres of water. The bleaching of cotton wool i 
generally complete in 8—10 hours ; it has only to be rinsed, placed in 
a second bath for an hour, again rinsed, and finished in the usu 
manner. With linen these operations are to be repeated in the sam 
order—three operations generally sufficing. In the case of wool, 
instead of treatment with yeast, the sweat is removed by means of 4 
known bath or by purified urine. The raw wool is first melted with 
oleic acid or houile towrnante, and is, after 1—2 hours, washed with 
warm or cold water until the latter runs off colourless. It is then piaced 
in a bath of 1,000 litres of water and 15 litres of a liquid (66 parts [by 
vol.] of aqueous ammonia and 33 parts, by vol., of benzene or other 
hydrocarbon). The mixture is well stirred, the wool dipped in, ani 
washed as usual. The removal of the fat and the bleaching is con- 
plete in a few minutes. The decolorisation of sponges takes place bes 
in baths of oxidising matter and a vegetable acid, preferably oxalic. 

F. L. T. 


Copying Ink for Transcribing Letters without a Press. ; 
J. Arrrienp (Chem. News, 44, 141).—Ten volumes of ink are reduced 
by evaporation to 6 vols., and 4 vols. of glycerol are then added;« 
some ink is made of double the usual strength and diluted with abot 
its own volume of glycerol. The letter, &c., written with this inks 
simply placed in an ordinary thin paper copying book, and a leaf! 
the latter is pressed down upon it with the hand, just as if usings 
sheet of blotting-paper. Any excess of ink is removed by placing 4 
sheet of blotting-paper between the letter aud the leaf of the copyis- 
book, and then gently rubbing the hand over the whole. a} 

C. H. 5. 
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General and Physical Chemistry. 

ni taining — 

Chemical Action of Light. By G. Lemorne (Compt. rend., 93, 
514—517).—The author compares the action which light has on 


chemical change with that exercised by heat. Isomeric modifications 
of sulphur and phosphorus are produced by the action of light. 


io Styrolene is transformed into metastyrolene when it is heated to 200°: 
cid, and if it is exposed to the sun for 20 or 30 days ina sealed tube, the 
) eae same change takes place- Chloral is polymerised by sunlight ; but 
‘0 grams the heat generated is sufficient to induce decomposition. When 


sodium acetylene is exposed to light for three years, it acquires a greenish 
tint, and undergoes a condensation of 7 per cent. Perfectly dry 


—— cyanogen and pure turpentine are unchanged. Many of the reactions 
ne usual induced by light proceed when the substances are in solution: solu- 
he same tions of sulphur, phosphorus, and styrolene are transformed. Hy- 
of wool, driodic acid gas is decomposed by sunlight, but its solution remains 
ans of § colourless. Silver chloride dissolved in ammonia is not acted on by 
ted wih light. When styrolene is heated at 100° in sealed tubes in the dark, it 
red with becomes solid ; the same change takes place in the light at 25°. 

n paced The blue rays effect all chemical changes sooner than the other colours. 
arts {be The red rays will, in course of time, produce the same effect as the 
or other {aie Dine ones do in a short time. J. I. W. 


Action of Air in rendering the Flame of the Bunsen Lamp 
‘ace bed more Luminous. By R. Biocumann (Ber., 14, 1925—1928).—This 
paper is merely an answer to Heumann’s criticisms (Abstr., 1881, 
773) on the author’s experiments on conditions of luminosity and non- 
luminosity of the Bunsen burner. 

ss, By The author does not, however, bring forward any new experiments 
reduced to support the views which were put forward by him in a former com- 


Jded; or munication (Annalen, 207, 167). oe we A 


th abort 

is ink is Non-luminosity of the Flame of the Bunsen Lamp. By K. 
a leaf of Hevmann (Ber , 14, 2210—2211).—This paper is merely a controver- 
“using sial reply to the criticisms of Blochmann. Ve: tle Ve 
lacing § 

wr Spectrum of Hydrogen and Acetylene. By A. Wityer (Ann. 


Phys. Chem. [2], 14, 355—362).—In 1868 the author described (Poyg. 
Ann., 135, 497) the spectrum of hydrogen; but, subsequently, Ang- 
strom (7bid., 144, 300) stated that the lines mentioned by Wiillner 
were dve to the presence of a hydrocarbon; it was, however, after- 


wards shown by the author (ibid., 144, 481) that Angstrém’s 
upposition was incorrect. More recently still, Ciamician (Wien. 
Jier., 82, 425) has stated that the lines ascribed to hydrogen by the 
uthor are really due to acetylene. Wiillner has, therefore, carefully 


eng the spectrum of acetylene, and finds that it is quite distinct 
. XLUL 
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from that which he observed in the case of hydrogen, inasmuch gg} 
shows the carbon channelings characteristic of carbon spectra: qyj 
further, in the red, orange, and yellow portions of the spectroy,; 
resembles more nearly those of carbonic anhydride and carbonic oxi 
than that of hydrogen, whilst in the case of ethylene and marsh-gy 
this part of the spectrum is very similar to that of hydrogen. 

The spectrum of acetylene is not of very long duration, as the pas 
gradually undergoes decomposition, with separation of carbon, th 
greenish-white light being at the same time replaced by a reddish, 
white, the spectrum finally assuming almost exactly the same appey. 
ance as that of hydrogen. The decomposition of the acetylene tak 
place much more rapidly when once the walls of the tube and th 
electrodes have become covered with a thin film of deposited carbo, 

In his first paper above referred to, the author described a seem) 
line-spectrum, which was observed when the hydrogen was examin 
under the lowest possible pressure; under these circumstances the 
light suddenly assumed a green colour, and gave a spectrum consistig 
of six groups of lines in the green. As this phenomenon was m 
observed in the case of any other gas than hydrogen, it was ascribed 
to the presence of the latter gas. He now finds, however, that itis 
due to the volatilisation of the glass of the vacuum-tube. T. C. 


Spectra of Carbon Compounds. By A. WiiLiner (Ann. Ply, 
Chem. [2], 14, 363—366).—A criticism on a paper by Wesendonci 
(Monatsb. d. Berl. Acad., 1880, 791) in reference to this subject. 

T. ¢. 


Spectroscopic Examination of Essential Oils. By W.%. 
Hartiey and A. K. Hunrinaron (Proc. Roy. Soc., 131, 1—26)—Ths 
paper contains descriptions and diagrams of the absorption-spectra ¢ 
numerous essential oils belonging to the terpene family, the condo 
sions with regard to which are summarised as follows :— 

1. Terpenes, with the composition C,H, (oils of turpentine, orange 
nutmeg, myrtle, and several others), possess in a high degree tle 
power of absorbing the ultra-violet rays of the spectrum, although they 
are inferior in this respect to benzene and its derivatives. 

2. Terpenes with the composition C,;H., (hydrocarbons from nm 
wood, cubebs, calamus, cascarilla, patchouli, and cloves), have a greatly 
increased absorptive power. 

3. Neither the terpenes themselves nor their oxides or hydraté 
exhibit absorption-bands, under any circumstances, when pure, bit 
always transmit continuous spectra. 

4. Isomeric terpenes transmit spectra which differ from one anotbé 
in length, or show variations on dilution. 

5. Dilution with alcohol enables the presence of bodies of ti 
aromatic series to be detected in essential oils, and even, in some Ca¥ 
allows of an approximate estimation of the amounts of these stb 
stances present. W. 


Influence of Molecular Grouping in Organic Bodies ® 
their Absorption in the Infra-red Region of the Spectr? 
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By W. ve W. Apyay and R. Frsrive (Proe. Roy. Soc., 31, 416).—The 


ach as} - - te , 
source of light used in this research for obtaining a continuous 


re, spectrum was the incandescent positive pole of an electric light, the 
nic orik [electricity being generated by a Gramme machine. The light was 
rarsh.gy assed through tubes containing the liquids, and the absorption was 
photographed in the infra-red region. It was found that a large 
S the gu number of lines formed in hydrocarbons containing no oxygen are 
bon, the common te substances containing hydrogen and no earbon, e.g., 


hydrochloric acid, ammonia, and chloroform, and that in carbon 
tetrachloride and carbon bisulphide no lines or bands are met with. 
By this eliminating process it is inferred that the presence of lines is 


, reddish. 


@ appear. 
ene takes 


and the due to the hydrogen in the bodies. The experiments show that the 
carbon, termination of the bands in liquids containing carbon, hydrogen, and 
a seed Jmmoxygen, corresponds with the position of these hydrogen lines: hence 
examine [Est appears probable that the bands are in reality a blocking out of 


radiation between two hydrogen lines. 


unces the ; : , 
The most important conclusion deduced from these observations is 


a that each organic radicle has its own definite absorption in the infra- 
ascribed red, and that such a radicle may be detected in a more complex body. 
that its It also seems possible that the hydrogen which is replaced may be 
TC. distinguished by a comparison with other spectra. Coincidences are 
elso pointed out of some of the lines: obtained, the absorption-spectra 
nn. Phas, of the hydrocarbons, and the spectra of bodies containing no carbon 
sendonck Je With solar lines, from which the authors conclude that at present it is 
ct. ‘BB 0t safe to infer that such lines in the solar spectrum are not neces- 
T.¢. sarily due to water. Whether the lines mapped are due to hydrogen 
r not, it is perfectly evident that every organic: body has a definite 
y WY. bsorption-spectrum, which connects it with some series. The full 
6).—Ths GP paper in the Philosophical Transactions contains tables and maps of the 
pectra nds and lines found in 51 compounds, including alcohols, ethers, 
e concla and acids of the paraffin or fatty series, together with benzene and 

veral of its haloid, nitro-, and amido-derivatives. H. W. 

e, 0 

any Absorption-spectra of Cobalt Salts. By W. J. Russwrx (Proc. 
ough they wy. Soc, 31, 51—54; and 32,  258—272)—Anhydrous cobalt 
hloride, CoCl,, in the fused state gives exactly the same absorption- 
rom Tose pectrum in whatever way it may have been prepared. The bromide 
a grey Meeves a similar spectrum, but its position is different, being nearer te 
he red than that of the chloride. By fusing cobaltous chloride with 
hydrate tassium chloride a greenish-blue mass is obtained, which gives a 
pure, bat pectrum entirely different from that of the cobalt chloride alone. 
he same spectrum is exhibited by the mass formed on fusing cobalt 
.e another hloride with the chloride of sodium or of zinc, and by the solution of 
obalt chloride in ethylic or amylic alcohol, the saline ‘ethers, glycerol, 
ag of the t hydrochloric acid, or in fact in any liquid which dissolves the 
yme cases balt chloride freely without combining with it. Hence it appears 
hese sub- hat this spectrum must be that of cobalt chloride itself, the salt 
H.W "ng, however, brought by the act of solution into a molecular con- 
thon different from that which it has when fused alone, and 
odies 02 atherefore exhibiting an altered spectrum. The spectrum obtained 


pectrun: the hydrochloric acid solution is remarkable for its persistence 
k2 


152 ABSTRACTS OF CHEMICAL PAPERS. 


under varying circumstances, and for affording a reaction of grea 
delicacy. 

Bromide and iodide of cobalt, when fused with bromide and iodi, 
of potassium respectively, give results similar to those of the chlorid. 
but the bands inthe spectrum of the bromide, and still more thos 9 
the iodide, are nearer to the red than the corresponding bands of thy 
chloride. 

Hydrochloric acid as a solvent for cobalt chloride differs in oy 
respect from all other solvents yet examined, namely, that the spectran 
is the same, whether the quantity of cobalt dissolved in it be large @ 
small, whereas with anhydrous alcohol, for instance, a saturated o 
nearly saturated solution gives ‘the spectrum above mentioned; bats 
dilute solution containing about 20 g. of the chloride in 100 cy 
alcohol gives a somewhat different spectrum, a new band appearing, 
while others which were present fade out. With only about 
0°08 g. chloride in 190 c.c. alcohol an entirely different speotram i 
obtained, but any degree of dilution beyond this is not attended with 
further change. With other liquids which dissolve the cobalt sit 
freely, a similar series of changes occurs; but with liquids in which 
the chloride is much less soluble, only the first (or most dilute) stage 
or the first and second, are obtainable; dry ether, fer example, yields 
only a spectrum corresponding with the first stage. With glacial 
acetic acid, in which the cobalt chloride is more freely soluble, the 
first and second stages may be obtained. If the dry chloride in fine 
powder be shaken up with a liquid in which it is msoluble, sueb 
carbon tetrachloride, then only a spectrum similar to that of the fusel 
chloride is visible. 

Anhydrous cobalt chloride dissolved in water forms a pink solution, 

which, when it contains from 0°1 to 25 g. of the salt in 100 c.c. water, 
gives only a wide absorption-band, shading off on both sides, th 
spectrum being the same whether a short column of the str 
solution or a proportiovally large column of the dilute solution 
examined, so that within these limits the same compound appears #0 
exist in the solution. If, however, the solution approaches saturation 
(32 g. CoCl, in 100 c.c. water at 16°) another spectrum becom 
visible, viz., that of the dissolved chloride already mentioned: hen 
the anhydrous chloride appears to be capable of existing in an aqueols 
solution. The action of heat and that of bodies capable of com 
bining with water on aqueous solutions of cobalt chloride # 
identical, both tending to destroy the broad absorption-band of the 
hydrate, and to form the banded spectrum of the dissolved anhydms 
chloride. 

The very characteristic spectrum of cobaltous oxide is well shown ly 
the precipitate formed on adding potash or soda in excess to aif 
cobaltous salt. With ammonia as precipitant, a somewhat simple 
spectram is obtained. A piece of cobalt glass gives a spectrum appt 
rently similar to that formed by the precipitate with potash and sods: 
hence the extra band visible in these cases, and nut when ammonia 
used, is probably due to a compound of the alkali and cobalt. 

If the oxide be precipitated in solutions containing an excess 
the cobalt salt, or even if the precipitated oxide be warmed or shake! 


GENERAL AND PHYSICAL CHEMISTRY.. 133 


up in the cold with a solution of cobalt chloride, an oxychloride is 
formed, which gives a different spectrum, the formation of this com- 


of great 


1d iodide pound and its decomposition by water being well traced in the varying 
chloride; spectra producible from it, and going hand in hand with the chemical 
those of changes which oecur. The spectroscopic appearance indicates that 
1s of the the blue precipitated oxide is not a hydrate, but the alteration of 


colour which takes place shows that it readily undergoes change. 
Aqueous solutions of cobaltous bromide and iodide are affected by 

alkalis similarly to the chloride, and, as in former cases, the iodide 

spectrum is always nearer the red end than the corresponding bromide 


S$ in on 
spectrum 


large or 

rated or spectrum, and the bromide spectrum nearer to that end than the 
1; bata chloride spectrum. The cobalt salts of the oxygen-acids do not give 
100 ce sharp-banded spectra, like those of the haloid salts, but only a lar 


pearing, W. 


y about 
otram is 
Jed with 
palt salt 


shading-off absorption like that of cobaltous hydroxide. H 


Refraction-equivalents of Carbon, Hydrogen, Oxygen and 
Nitrogen in Organic Compounds. By J. H. Guapsrons. (Proe. 
Roy. Soc., 31, 327—330).—This paper gives a summary of the author’s 
present views in regard to the refraction-equivalents of these four 


in. which 
e) stage elements. The figures are always reckoned for the line A of the solar 
e, Yields spectrum, the refraction-equivalent being the specific refraction for A 


fy —1 


. glacial ‘nied j oe 
bile. th nultiplied into the atomic weight, or te . 

> in fine Carbon in its compounds has at least three equivalents of refraction, 
such a 50, 60 or 6-1, and about 8°8, the variation appearing to depend on the 


he fused 


way in which the atoms are combined. (a.) A single carbon-atom 
having each of its four units of atomicity satistied by some other 
lement has a refraction-equivalent not greater than 6, and probably 


sol ntion, 
somewhat less. (b.) A carbon-atom having one of its units of ato- 


», water, 


des, the icity satisfied by another carbor-atom: and the remainder by some 
» strong ther element, has the value 5°0, the same as in diamond. This is 
ation be so the case when two of its units of atomicity are satisfied by carbén- 


toms. The majority of organic compounds fall into this category. 
c.) When a carbon-atom has three of its units of atomicity satisfied 
y other carbon-atoms, its refraction-equivalent is 6-0. This is most 


pears to 
turation 
becomes 


+ hence trikingly seen in benzene (refr. eq. = 43°7), in which, reckoning 1:3 
aqueols or each hydrogen-atom, we find for each carbon a value slightly less 
of com han 6. 

ide are Styrolene or cinnamene, C,H, (57°3), gives a similar value. 

1 of the There are other organic compounds—the amylene and allyl com- 


hydrous unds for example—in which the higher value is exhibited, not by 
| the carbon-atoms, but only by those which may be supposed to be 
nited to others by double bonds. According to Briihl, the refraction- 


quivalent of these earbon-atoms is 6°1. 


nown by 
to ay 


simplet When a carbon-atom has all its four units of atomicity satisfied by 
n app ther carbon-atoms, each of which has the higher value 6:0 or 6:1, its 
d_ soda: fraction-equivalent is greatly raised. Such is the case in naphtha- 


ene, CH, (refr. eq. 75°1), naphthol, C,H,O (79°5),. phenanthrene, 
wHy (1083), and pyrene, CysHy (1261), in which, even if all the 
bon-atoms are supposed to have the value 61, the refraction- 
quivalent of the compound will not be fully accounted for. Provi- 


nonia 8 


cess af 
- shake 
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sionally, the author estimates the refraction-equivalent of this highs 
carbon at 8:8. Several other bodies, as anthracene, anethol, farfyy) 
dehyde and cinnamyl hydride, appear from their abnormally hig 
refraction to contain carbon in this last condition. , 

Hydrogen.—The general evidence with regard to this element ) 
organic compounds tends to show that it has only one refractigy, 
equivalent, viz., that originally assigned to it by Landolt, 1-3. 

Oxygen.—Brihl tirst showed that oxygen in organic compounds bys 
two refraction-equivalents, namely 3°35 when it is doubly linked to, 
carbon-atom, and 2°76 in hydroxyl, and where the oxygen is united) 
two other atoms. This conclusion is deduced from experimen 
data, but there are some anomalous cases. Thus in water, H,0 (54) 
the oxygen appears to have the higher value 3:3, notwithstanding ix 
attachment to two hydrogen-atoms, while in CH,O (1311), 0,4) 
(20°e), as well as in higher monatomic alcohols, and in ethylew 
alcohol, C,H,O, (23°7), and glycerol, C;H,O; (33°9), the oxygen is ns 
2°76 but 2°9 or 3-0. 

Nitrogen has two values, 41 and 5:1 or thereabouts, the lower vale 
being that which was originally deduced from cyanogen and th 
metallic cyanides, and appears to be generally confirmed by the ob 
servations on organic cyanides and nitrils. The higher value is 
deduced from the author’s observations on organic bases and ami, 
such as diethylamine (39°4), triethylamine (54°6), formamil 
(17°4), &e. 

The determination of the value of nitrogen in nitro-derivaie 
presents peculiar difficulties, the observations not being accordant 
Even if the value of NO, were determined with certainty, it woul 
still not be easy to say how much should be assigned to the oxyge, 
especially when it is remembered that the refraction of the analogow 
elements, phosphorus and arsenic, is very materially altered by cm 
bination with oxygen. 


Electrolysis of Water. Dy D. Tommasi (Compt. rend., 93, 63- 
639).—The author finds that a zine-copper or zinc-carbou elewet 
immersed in dilute sulphuric acid, does not decompose water if tit 
two electrodes are made of platinum. If, however, the positit 
electrode is a metal which under the influence of a voltaic curl 
is capable of combining with oxygen, the single element is able® 
decompose the water. J. LW. 


A Pile with Manganese, forming Salts which can be Utilis# 
or Regenerated. By J. Rousse (Compt. rend., 93, 546—547)- 
The author replaces the zinc of a Bunsen element by ferromangite® 
(85 per cent.). The electromotive force is equal to that obtained wil 
amalgamated zinc. The advantage of the substitution is that the sal 
produced can be made use of. The exciting liquids employed are dilat 
sulphuric aud concentrated nitric acids. Potassium permanganate ® 
be employed instead of the nitric acid. When permanganate }s 
the salts produced are sulphate and nitrate of manganese and pos 
sium. The author converts the manganese salts into sesquioxide, 
then again into permanganate. JLW 
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Secondary Piles. By J. Rousse (Compt. rend., 93, 545—546).-— 
he author states, that in order to construct a secondary pile, it is 
nly necessary to procure for the negative pole a metal which absorbs 
ydrogen when placed in a favourable medium, and for the positive 
ole one which can take up oxygen. He bas constructed piles with 
he following composition :— 


3 highest 
furfural. 
lly high 


ment iy 
fraction. 


ands has 
ced tos 


Negative pole. Positive pole. Liquid. Remarks. 


mar: . Palladium ...... Sheet lead ..........} 10 p.c. H,SO, ..| Very powerful. 
imental Thin sheet of iron | Sheet lead alone or | 50 p. ec. solution of 

[0 (54) covered with litharge (NH,).SO, 

nding its Sheet iron ......| Ferromanganese...... 40 p. c. solution of 


(NH4)2S0, 


), Cs) 
ethylene 
en is Lit 


J.T. W. 


A Convenient Form of Air Thermometer for Temperatures 
bove 360°. By L. W. Anprews (Ber., 14, 2116—2120).—This 
instrument consists of a thermometer tube and bulb (1 c.c. capacity). 
he tube is bent twice at right angles, and the upper end is widened 
ut and fitted with a well ground stopcock, connected by means of india- 
bbev tubing and a T-piece with a manometer also fitted with a stop- 
k at the bottom, and with an india-rubber reservoir. The capillary 
ube and bulb are filled with dry air, the other parts of the apparatus 


ver value 
and th 
the ob 
value is 
- amides, 
rmamile 


TVA AVE - ert 
soondell th mercury. For use, the mercury meniscus is adjusted to a certain 
+ wall int (the point where the thermometer tube commences to widen) by 


ressing the rubber reservoir, and the height of the mercury in the 


OXYgel, - ° . 
a nometer read off ; if the bulb is now heated, the mercury will bo 


| 
aa epressed ; to read the temperature reached, the mercury is readjusted 
H.W the point, and the manometer reading taken; from the difference 


the pressure thus determined the temperature can be calculated. 
A special arrangement is used for pressing the reservoir. 
With this apparatus the author found :— 


Boiling point of sulphur 447° (Regnault 448°4°). 


positive " »; phosphorus pentasulphide 527° (Hittorf 530°). 
¢ —_ . » > phenyl phosphate 407°. D. A. L. 

s abie 

LW. Heat of Formation of Water. By A. Scuunier (Ann. Phys. 


ven. f2I, 14, 226—232).—A reply to the criticisms of v. Than (Wied. 
mn. 43, 84, 105) on a paper by the author and v. Wartha (ibid., 2, 
‘1), with reference to this subject. , fa 


Expansion of Water by Heat. By P. Vorxmann (Ann. Phys. 
hem. [2], 14, 260—279).—An historical account is given of the 
ous determinations which have been made of the expansion of 
ater by heat, from which it is shown that the determinations have 
ver been made directly, and that in all, the expansion of glass has 
to be allowed for. In consequence of this, the peculiar behaviour 


glass may possibly have introduced a slight error into all the values 
btained, T. C. 


“9 
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Vapour-tension of Mixed Liquids. By D. Konowatorr (4 
Phys. Chem. CP) 14, 219—226).—In continuation of his former wo) 
( Wied. Ann., 14, 34,1881), the author finds that if a mixture of seyay 
solid and liquid bodies forms two layers, the vapour-tension and cp, 
position of the vapours from the two layers are equal. T.¢ 


On the Critical Point. By W. Ramsay (Proc. Roy. Soc, 3 
194—-205).—The experiments described in this paper were undertaka 
with the view of determining the difference of behaviour of two pm 
compounds (benzene and ether), and a mixture of the two, at hig 
temperatures and under great pressure. The mode of working; 
described, and the relations of pressure, temperature, and volum 
determined by the experiments are given in tables and graphical 
represented by isothermal curves. 

From the results vbtained the author draws the following gene 
conclusions :— 

1. That a gas may be defined as a body whose molecules are com. 
posed of a small number of atoms. 2. A liquid may be regarded 
formed of aggregates of gaseous molecules forming a more comple 
molecule; and 3. Above the critical point, the matter may const 
wholly of gas if a sufficient volume be allowed ; wholly of liquid if thu 
volume be diminished sufficiently ; or of a mixture of liquid and gus 
intermediate volumes. Such a mixture is, physically speaking, hom 
geneous, in the same sense as a mixture of oxygen and hydrogen gus 
may be termed homogeneous; but it is chemically heterogexem 
inasmuch as it consists of molecules of two different natures. Wha 
prevented from mixing by the interposition of a capillary tube betwea 
the two, the liquid and gas retain their several properties. 


Limit of the Liquid State. By J. B. Hannay (Proc. Roy. Su, 
31, 520—522).—In this paper, the author discusses the questi 
whether the liquid state extends above the critical temperature, « 
whether it is bounded by an isothermal line passing through tk 
critical point. ‘he critical temperature and pressure of a igi 
having been determined accurately, a quantity of a gas insoluble® 
the liquid was compressed over it, and the critical temperature agit 
determined under increased pressure. When the densities of thetw 
bodies, e.g., alcohol and hydrogen, differ widely, the gas does not love 
the critical temperature, as is the case with carbonic andydride anda, 
whose densities are much nearer to that of the liquid, but simply st 
as a spring, against which the upper surface of the alcohol press 
and thus presents a surface free for observation at pressures far abut 
that of the vapour of the liquid. When the liquid passes the criti 
temperature at any pressure, the meniscus is lost, and the liquid 
diffuses freely into the superincumbent gas ; but this does not occurs 
temperatures below the critical, except where very high pressure 
made the gas appreciably soluble in the liquid. Thus the curve 
vapour-tension, that is, the curve representing the temperature # 
which a given pressure will produce liquefaction, suddenly becom 
isothermal at the critical point, and passes along the co-orduil 
denoting the critical temperature. 
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OFF (4m As surface-tension is the only property by which the liquid state can 
rmer Wort be known, the capillary height of the liquid at various temperatures 
Of seven vas next determined. The capillary height becomes zero at the 
and con, itical temperature, and this is the case whether the pressure is the 


ritical pressure or a higher one. The surface-tension is lowered a 
ittle by the action of the compressed hydrogen, but the change of 


Soc., papillarity follows that of the liquid alone very closely, and the capil- 
ndertaker arity siuks to zero a few degrees below the critical temperature. 
two pox HEENitrogen may be substituted for hydrogen with the same results; also 
at hig ith various liquids, as carbon bisulphide, carbon tetrachloride, and 
rorking i methyl alcohol. 

d volume From these results the author concludes that matter may be classified 


under four states :—1. The gaseous, which exists from the highest tem- 
peratures down to an isothermal passing through the critical point, 
nd depending entirely on temperature or molecular velocity. 2. The 
aporous, bounded on the upper side by the gaseous, and on the lower 
by absolute zero, and depending entirely on the length of the mean 
ee paths. 3. The liquid. 4. The solid. H. W. 


Affinity Values of Fluorine with the Metals, as deduced from 
he Law of Smallest Volumes. By W. Miuur-Erzpacu (Ber., 14, 
212—2215).—For the compounds of the halogens, oxygen, and sulphur 
ith the metals, the author has found that the greater the affinity 


gen gases alues of their constituents, the greater the contraction in their forma- 
oge:e0t HMtion ; and in the formation and double decomposition of the chlorides of 
s. Whe ie metals, greater condensation is correlated with greater affinity 


alues (Abstr., 1881, 219), so that generally the elements tend to 
ange themselves ultimately in those forms of combination which 
cupy the smallest volumes. The exceptions to this general law 
re but few, and these occur only in the case of compounds, the heat- 


hanges in formation of which have not been satisfactorily examined. 

rature, © Hirom this law of ‘smallest volumes,” the author in the present com- 
rough th nunication endeavours to deduce the relative affinity values of 
a liqul Buorine with the metals, and arranges them in the following series :— 


hb, K, Na, (Li, Ba, Sr), Ca, Mg, Pb, Ag, and Al, As (the affinity values 


bare agit HIND Li, Ba, Sr with fluorine were found to be approximately equal). This 
f the tr MiMeries agrees with that of Gmelin, deduced from ex periments on double 
not on ecomposition. ¥. Nv. 

Je andl, 


Lecture Experiments. By M. Rosenrep (Ber., 14, 2102—2105). 
Demonstration of chemical change of weight of bodies by chemical pro- 
¢. For this purpose, the author suggests the use of a small 
(drometer, made with a glass body (from a saccharometer) and a 
eck of thick wire, 10 em. long, and 1 mm. thick, to the upper end of 
hich asmall glass dish (the bottom of a test-tube) is attached ; a piece 
Platinum foil (or in case the substance attacks this metal, a thin 
mreelain plate), placed on the dish, serves as a support for the sub- 
ince under examination. When used, the apparatus is so adjusted, 
hat with about a gram of substance it sinks so far in the water as just 
let the wire dip in a little. In this position, an increase of ‘02 gram in 
tight is readily seen. For substances of which the products of oxida- 


as 


138 ABSTRACTS OF CHEMICAL PAPERS. 


tion, &c., are gaseous, a Nicholson’s hydrometer may be used, a gm) 
absorption-tube being placed on the plate. 

Combustion of Ammonia in Oxygen.—This is conducted in a fay 
fitted with a cork bored with two holes, through one of which a inp 
bent at right angles passes almost to the bottom of the flask, and iny 
the other a drying tube is fitted having a metal tube, 2 mm. diamete, 
at the upper end; the drying tube is filled with soda-lime, supporiei 
on wire gauze and cotton wool. For use, the flask is partially fille 
with strong ammonia, the liquid is boiled, and the cork is put ip 
Oxygen passed through the right-angled tube, bubbles through thy 
liquid, and the mixture of gases can be burnt at the opening of tly 
metal tube. The flame is very hot; it makes lime glow strongly, aj 
melts even tolerably thick platinum wire. 

Synthesis of Water—For this experiment a glass T-piece is us 
having a smaller glass tube, tipped with platinum, passing through tle 
horizontal part; the hydrogen is sent in through this tube and set m 
fire, the oxygen being supplied through the side tube of the T-pice, 
and the whole fitted in a flask; the drops of water then condense intly 
inside. D. A. L. 


Inorganic Chemistry. 


Preparation and Application of Hydrobromic Acid. By4 
Harpine (Ber., 14, 2085—2092).—An apparatus is described for the 
preparation of hydrobromic acid synthetically. The hydrogen aul 
bromine, the former in slight excess, are passed together throug s 
glass tube (1 m. long, 7 mm. diameter), surrounded by another gias 
tube through which a current of steam circulates, and thence intos 
platinum tube (14 cm. long and 12 mm. diameter) containing a pl 
tinum spiral heated to redness. The hydrobromic acid thus formed 
collected in water in thin flasks, cooled by a stream of water ; any ine 
bromine is removed from the escaping gas by passing it over a tule 
filled with antimony. With tubes of the above dimensions, | kilo. 
concentrated hydrobromic acid can be made in an hour. The orga 
matter present in commercial bromine may be conveniently remové 
by sending the bromine-vapour over red-hot manganic oxide. 

Hydrobromic acid dissolves all simple sulphides, both natural aul 
artificial, with evolution of sulphuretted hydrogen. The author recat 
mends a method for estimating sulphur either in sulphides or free st 
phur by means of hydrobromic acid. The apparatus employed is ful 
described, into which the substance is introduced along with 
pieces of amalgamated copper wire and some mercury, the air bet! 
expelled by a current of hydrogen, and hydrobromic acid run 1. 
tube is then carefully warmed until all the substance is dissolved, wi# 
more hydrobromic acid is introduced, and the whole well boiled # 
drive off the hydrogen sulphide, the last traces being removed by! 
current of hydrogen. The loss in weight is the hydrogen sulp 
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volved. This method is based on the fact that the sulphur in a 
metallic sulphide or in free sulphar is completely converted into 
:ydrogen sulphide when these substances are treated with hydro- 
vomic acid in presence of amalgamated copper. Several results 


1, a smal 


n & flask, 
h a tube 


and int re given, which agree very well with one another. Each estimation 
diame, akes from 1} to 2 hours. Hydrobromic acid dissolves mercury, 
ea: copper, and lead with evolution of hydrogen. D. A. L. 

. by Action of Sulphurous Anhydride on Nitric Oxide in Pre- 
ar the nee or Absence of Oxygen. By G. Lunar (Ber., 14, 2196— 
a7 the 22(2).—The author has made a series of experiments in his gas 
a a nalysis apparatus on the action of nitric oxide and nitrous acid, in 
By rder, if possible, to offer some better explanation of the chemical 


hanges which take place in the lead chambers. The mixture of 
xygen, nitrous and nitric oxides, and nitrogen resulting from the 
xperiments were analysed according to the methods proposed by the 
uthor (see ‘‘ Analytical Chemistry”). Attention is also drawn to the 
difficulty in obtaining nitric oxide and oxygen absolutely free from 
itrogen derived from the air; this impurity, however, was taken into 
onsideration in the calculation of the results. 

Experiments :—(i) Dry nitric oxide and dry sulphurous anhydride 
ave no action on one another either at ordinary temperatures or at 
50° or 100°: (ii) gas containing 32:1 per cent. NO and 69°9 per 
nt. SO, was placed in contact with water; a violent reaction 
ook place, all the nitric oxide was converted into nitrous oxide, 
ut no nitrogen was formed; (iii) a sample of gas containing excess 
of nitric oxide (10 per cent. : 30 per cent. NO : SO.) was treatéd in a 


> 18 used, 
rough the 
nd set o 
> T-piece, 
nse in the 


AL 


/ By imilar manner; @ considerable portion of the nitric oxide was reduced 
toate nitrous oxide. A series of experiments were then made, dilute 
eal ulphuric acid (sp. gr. 145) being substituted for water. The 
Seal uthor confirms the observations of Weber (Pogg., 130, 129) that 
wnat: no reduction of nitric to nitrous oxide takes place; but on using more 
0 fe ilute sulphurie acid (sp. gr. 1°32), there was a very slight reduction 
Pda f the nitric oxide. As these experiments do not satisfactorily repre- 


ent the conditions which obtain in the lead chambers, a series of 
Xperiments were made, using a mixture of nitric oxide, sulphurous 
nhydride, oxygen, and water; but the author puts forward the 
sults with a certain reserve, owing to the great experimental diffi- 
ulties in the manipulation of such a gaseous mixture. The author, 
owever, arrives at the practical result that, even with an excess of 
xygen, the higher oxides of nitrogen are partially reduced to nitrous 
xide in the presence of water and sulphurous acid. When a mix- 
ure of sulphurous anhydride, nitric oxide, oxygen, and nitrogen was 
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ine _ in contact with sulphuric acid, no decided quantity of nitrous 
“the sail e was formed. Vs a Ws 

air beitf Ammonium Tribromide. By H. W. B. Roozenoom (Ber., 14, 
in. 398—2400).—When bromine is added to a concentrated aqueous 
ed, whet lution of ammonium bromide, a considerable rise in temperature is 
boiled # roduced. The solution slowly deposits large prismatic crystals re- 
oved bys mbling potassium dichromate in colour. They have the composition 
- gualphut HBr. On exposure to the air, the bromine escapes. Ammonium 
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tribromide appears to combine with a molecule of bromine, but the 
pentabromide has not yet been isolated. W. C. W, 


Note on a Phosphorus Oxyiodide. By S. Burroy (4y, 
Chem. J., 3, 280).—This body is found in the residue left in the retor 
in the preparation of ethyl iodide, and may be separated by treating 
the residue with water, filtering, and evaporating, whereupon it 
deposited in red granular crystals, which may be purified by reer 
tallisation. It dissolves readily in water, alcohol, and ether, formi 
colourless solutions. It melts at 140°, and at a higher temperatuy 
gives off yellowish vapours, which blue starch-paper, and condense m 
a cold surface as a yellowish-red crystalline deposit, exhibiting all th 
characters of the original substance, which therefore partly subling 
unaltered. By analysis, it gave numbers agreeing with the formak 
I,P;03. A similar body has been observed in the residue from the 
preparation of fuming hydriodic acid : its composition appears to be 
I,PO, or IsP,0,. This body appears also to be formed in the prope 
ration of methyl iodide. H. W. 


The Anhydride of Phosphorous Acid. By R. Retnizer (Be, 
14, 1884—1887).—It is stated in all text-books that the producto 
combustion of phosphorus in a limited supply of oxygen is the anby- 
dride of phosphorous acid. But Leverrier observed that when wateris 
gradually added to the product, a deep golden liquid is obtaned, 
which coagulates on heating to 80°; and on adding excess of water, 4 
red floceulent precipitate is obtained without the intermediate form 
tion of the yellow solution. It is generally considered that this red 
precipitate is amorphous phosphorus which has been protected by a layer 
of phosphorus trioxide ; but the author observed that the oxide, although 
purified by sublimation from all adhering traces of phosphorus, yet 
formed, when heated with water, a considerable quantity of the rl 
precipitate. Thus it is probable that Wislicenus’ interpretation of this 
phenomenon is partially correct, and that the phosphorous anhydrides 
decomposed according to the equation 5P,0; = 3P,0; + P,, the red pre 
cipitate being amorphous phosphorus. A study of the golden aqueous 
solution described above showed that the phosphorus compound cot- 
tained in it was a colloid substance in which the relation of phosphonw 
to vaygen was as 2:3, and to which can be assigned the preliminary 
formula mP,0;+n”H,0. At the same time it is not correct 
regard the product of combustion of phosphorus as the anhydride 0! 
phosphorous acid, for its aqueous solution is perfectly neutral and cor 
tains a colloid. There can be no doubt that the action of phosphor 
trichloride on phosphorous acid in sealed tubes at 70° yields the sam 
body that is formed by the burning of phosphorus under water witl 
oxygen (Vogel), by the oxidation of phosphorus, by the action of 
aqueous iodic and periodic acids on phosphorus (Bénckisen), aud by 
the combustion of phosphorus with ammonium nitrate (Marchand) 
It further appears that the composition of the red precipitate 18 Vey 
variable, and that it contains oxygen and hydrogen, and 1s probably : 
derivative of the solid phosphoretted hydrogen n(P,H:) in which the 
hydrogen is more or less replaced by oxygen. V. HY. 


INORGANIC CHEMISTRY. 141 


Chemistry of the Superphosphates. By E. Ertenmeyer (Ber., 
4 1869—1870).—The author has observed that the retrogression of 
hosphoric acid in the phosphorite superphosphates is due mainly to 


, but the 
. CW, 


TON (Am, he iron present in these manures, and that the influence of alnmi- 
the retort jum becomes perceptible only after very long keeping. By exposure 
Dy treating Hof the monoferro- and monoferri-phosphate to the air, the insoluble 
‘pon it js [Ae Winckler’s salt is formed. On studying the solubility of Winckler’s 


salt in ammonium citrate solution, it was found that the acid citrate 
solution dissolved the least, and the ammoniacal solution dissolved 
the greatest quantity of phosphoric anhydride. 

The precipitation of oxalic acid as magnesium oxalate, by magne- 


by recrys 
P, forming 
m perature 
yndense on 


ng all th [sium mixture, is entirely prevented by ammonium citrate, but if 
y sublims [M¥large quantities of ammonium chloride are added the oxalate is still 
ie formal J precipitated. On the behaviour of the phosphates to ammonium 
from the [citrate solution, the author has based a method of analysis for calcium 
ears to le [phosphate and superphosphates. ¥. &. ¥. 
the pre 

H. as Action of Sulphur on Alkaline Sulphides in Dilute Solutions. 


By Fitnon (Compt. rend., 93, 590—591).—The author shows that 
when a very dilute solution of an alkaline sulphide, such as is found 
in a mineral water, is boiled with sulphur, a reaction takes place 
between the sodium hydrosulphide and hydroxide, a polysu!phide of 
sodium being formed: NaHS + S + NaOH = Na,S, + a 


ZER (Ber, 
product of 
the anby- 
n water is 


obtaned, 


f water, 4 

te forma Barium Aluminate and Basic Halogen Salts of Barium. By 
t this red RPE. Beckmann (Ber., 14, 2151—-2158).—On dissolving freshly precipi- 
by alayer Mtated alumina with a sufficient quantity of baryta solution, and 
, although (evaporating the liquid, asymmetrical transparent crystals of a com- 
sorus, yet Mepound, Al,O,,2Ba0+Aq, separate out. On suitably modifying the 
f the rel $F conditions of formation, other compounds of barium and aluminium 


ion of this JR oxides, viz., Al,O;, BaO + Aq, and Al,O;,3BaO + Aq are obtained. These 
hydrides Compounds retain a considerable portion of their water of hydration 
1e red pre- even when they are heated with potassium dichromate to its melting 
n aqueous J point, a condition under which baryta is rendered anhydrous. 

ound con- On adding baryta-water in excess to a solution of aluminium 
hosphors: chloride, the precipitated alumina is dissolved, and on evaporating a 
-eliminary chlorine-compound, Al,0;,Ba0,3BaCl, + Aq, crystallises out in micro- 
orrect © BP Scopic crystals. This substance may also be obtained when a cold 
vy dride of concentrated solution of the barium aluminate, Al,0;,.2Ba0+ Aq, 
and con- is saturated with bariam chloride. Under other conditions a com- 


1osphoras pound of the formula Al,O;,BaO,BaCle, can be prepared. Similar bro- 


the same mine and iodine compounds, Al,O;,BaO,BaBr,+ Aq; Al,O;,BaO.Bal 
ater with Ij +Aq, are also described. When a current of carbonic anhydride is 
action of JR Passed into an aqueous solution of these substances, the aluminium 


, and by mand a portion of the barium is precipitated, only the halogen salt 
archand). Me Pemaining in solution. 

be is vert The author then made a series of experiments in order to deter- 
robablys Re™ne the precise conditions under which a barium oxychloride is 
vhich the formed. By the action of baryta on barium chloride in concentrated 
. V. hydrochloric acid, an oxychleride of composition BaCl(OH) + 2H,0 


“a 
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was obtained (cf. André, Abstrs., 1881, 979). A similar oxybromide. 
Ba(OH)Br, and oxyiodide, Ba(OH)I, are described. The author py. 
poses to continue his researches. V. HY. 


Crystallised Copper Sulphide Formed from Ancient Coins 
in Hot Springs. By Davusrée (Compt. rend., 93, 572—574)—st 
Vlines les Roches, in canton Douai, is a large hot spring known as 
the Mer de Flines. -Coins and other bronze articles which have been 
found in it are observed to be encrusted with a crystalline substance 
which has evidently been formed at their expense. It is a black 
pellicle 2 mm. in thickness. On the exterior is an extremely thin 
coating of chalkopyrite, but the greater part of the encrustation con. 
sists of a variety of chalkosine known as Cupreine. Individual hex. 
agonal crystals are found here and there in the centre of the mass, 


J. 1. W. 


Iodine-compounds of Lead. By A. Dirre (Ann. Chem. Phys. 
[5], 24, 226—253).—Action of Lead Iodide on Alkaline Todides— 
When lead iodide is brought into a solution of potassium iodide, a 
small quantity, increasing with the proportion of alkaline iodide, 
dissolves ; but as soon as the liquid attains a certain degree of con- 
centration, white crystals are deposited in place of the yellow ones. 
The former are decomposed on adding water or by elevation of 
temperature; if however the liquid cuntains much potassium iodide, 
the decomposition is incomplete, and the hot filtered solution depos'ts 
slender needles on cooling. They have probably the composition 
PbI.,KI + 4H,O, and when heated they lose water and become yellow. 
Absolute alcohol produces the same effect. They are decomposed on 
addition of water. The author describes in detail the decomposition of 
the double salt by water, and also shows under what circumstances it 
is formed in mixed solutions of the two constituents. 

Action of Lead Oxide on Potassium Iodide, and Action of Potash on 
Lead Iodide.—Lead hydroxide is immediately attacked by a solution 
of potassium iodide, and, if the latter is in excess, it changes the oxide 
into a white substance, faintly tinted with yellow. This, when left 
for several days in the liquid in which it has formed, becomes crystal- 
line. The crystals, which are colourless and transparent, have the 
composition 2(PbI,.PbO) + H,O. When, however, a hot solution of lead 
iodide is treated with a concentrated solution of potash, a new com- 
pound erystallises out in slender white needles. On being heated it loses 
water and becomes yellow. Its composition is PbI,,5PbO + 7H,0. 

Action of Lead Carbonate on Potassium Iodide and the Inverse Action. 
—Precipitated moist lead carbonate is not attacked at the ordinary 
temperature by potassium iodide even in a concentrated solution. If, 
however, a current of carbonic anhydride is passed into the liquid. tt 
is speedily transformed into white needles of the composition 
KI,,PbI + 4H,O. The same compound is obtained by the action of lead 

iodide on potassium iodide. On treating potassium iodide with 
excess of lead carbonate, the compound PbI,,PbCO, is obtained. By the 
action of lead iodide on potassium carbonate, the salt KI,PbI + 41.0 
is formed. 
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Action of Lead Peroxide on Iodine.—When hydrated lead peroxide is 
added to a solution of iodine in water, the colour disappears in a few 
hours, lead monoxide and iodic acid being formed. ga 

Action of Lead Peroxide on Potassium Todide.—WLead dioxide decom- 

ses a solution of potassium iodide, however dilute it may be. It 
forms lead monoxide and potassium hydroxide, and iodine is set free. 
After some hours brilliant white needles appear in the solution. They 
consist of the oxyiodide of lead, PbI,PbO. 

Action of Lead Peroxide on Alkaline Iodides in Presence of Carbonic 
Acid—A mixture of potassium iodide and hydrated lead peroxide, 
when exposed to the air, is transformed into crystals more rapidly than 
when kept out of contact with the air. The liquid is found to 
contain free iodine, and after a few days the leac dioxide is transformed 
into small yellowish-white needles, of the composition 


PbI,,PbO,CO.K,0 + 2H,0. 


The salt forms much more quickly if a small quantity of potassium 
carbonate is added to the solution. If, however, a large quantity of 
potassium carbonate is present, a new compound, richer in carbonic 
anhydride, is formed. It has the composition 


2(PbI;,PbO),3(K,CO,) + 2H,0. 


(Un passing a current of carbonic anhydride through a mixture of 

lead dioxide and potassium iodide containing a large excess of the 
latter, the dioxide changes colour, becoming blue, then green, and 
finally dissolves entirely. It is replaced by brilliant needles of the 
double iodide, PbI,,KI + 4H,O, or, when the liquid contains the proper 
amount of potassium carbonate and iodide, a compound of this iodide 
with potassium carbonate, PbI.,KI,K,CO, + 3H,0. By acting with lead 
dioxide on a mixture of this iodide with an excess of potassium 
— carbonate, the double carbonate 2(PbCO,;),K,CO,; is ob- 
tained. 
_ Blue Lead Todide——Wead hydroxide, when brought in contact with 
iodine water, becomes yellow, then brown, and finally violet-black. 
The product is not homogeneous, but contains lead hydroxide coloured 
with iodine. 

In the action of potassium iodide on lead oxide, if the action ceases 
when there is an excess of lead oxide, a dark violet-coloured mass is 
obtained. Its composition is variable. 

When a solution of potassium hydrogen carbonate is added to 
potassium iodide with a small quantity of hydrated lead peroxide, the 
latter undergoes a change and is transformed into a bulky brown 
substance, which is not homogeneous, but contains some colourless 
crystals. The brown precipitate becomes green, and finally dark 
blue, gradually changing into crystals of PbI,,PbO,K.CO,: or if the 
carbonate is in excess it forms the double carbonate 2PbCO,,K,CO,,. 

J.J. W. 

Vapour-density of Uranium Tetrabromide and Chloride. 
By ©. ZIMMERMAMN (Ber., 14, 1984—1939).—The author has made 
determinations of the vapour-density of uranium tetrabromide and tetra- 
chloride, in order to decide between the atomic weight 120, formerly 
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assigned to the metal, or the number 240, proposed by Mendelejef 
in accordance with the periodic law. 

The tetrabromide is prepared by heating in a current of carbonic 
acid, laden with bromine-vapour, a mixture of uranoso-uranic oxide 
and charcoal. The bromide is deposited in the cooler parts of the tube 
in the form of dark brown to black glistening leaflets, which are con. 
verted by heat into a brown vapour, and can be sublimed unchanged, 
Owing to the very hygroscopic nature of this compound, the most 
minute precautions are necessary, in order to obtain it in a state suff. 
ciently pure for analysis. Its vapour-density was determined in 4 
V. Meyer’s apparatus filled with nitrogen ; the mean value of six con. 
cordant experiments was 19°46, approximately equal to 19°36, the 
theoretical number for the vapour-density, if the atomic weight of 
uranium is 240. 

The tetrachloride is obtained together with the pentachloride, by 
heating a mixture of uranoso-uranic oxide and charcoal in a current 
of chlorine. By heating the pentachloride in a current of carbonic 
acid, it can be dissociated into chlorine and the tetrachloride. The 
mean value of the vapour-density of the tetrachloride from four con. 
cordant determinations, was 13°33, the theoretical number (U = 24) 
being 13°21. 

These experiments establish the correctness of Mendelejeff’s proposal to 
double the formerly received atomic weight of wranium. Vv. Ee: 


Osmyl-ditetramine. By Woxcorr Gisrs (Am. Chem../., 3, 23°— 
241).—Frémy in 1874 described a yellow crystalline substance, which 
he obtained by adding ammonium chloride to a solntion of potassium 
osmate, and to which he gave the formula 2NH,C1,OsO,(NH,);, 
representing its formation by the equation— 


OsO,K, + 4NH,Cl = 2NH,Cl,0s0,(NH,), + 2KCl + 2H,0. 


Gibbs, in examining this salt, found that it gave a crystalline com- 
pound with platinic chloride, and by donble decomposition with silver 
salts yielded a well-defined crystalline sulphate, nitrate and ox 
late: hence he assigned to it the formula 4NH,,OsO.CI, + 2H,0, 
according to which its formation may be represented by the equa 
tion— 


4NH,Cl + OsO,K, = 4NH;,0s0,Cl, + 2KCl + 2H,0. 


Claus afterwards examined this salt, and assigned to it the formuls 
4NH;,OsCl, + 2H.0, regarding it as the osmium analogue of well 
known compounds of palladium, platinum, iridium, and rutheniam. 
But if this were the case, it is evident from the last equation that the 
formation of the salt would be attended with evolution of 2 atoms 
of oxygen, which, according to the author's experiments, is not: the 
case. According to Claus also the salt contains 2 mols. H.O ; but Gibbs 
finds that when heated for five hours at 100—154°, it gives off only 
0°59 per cent. water, whereas a loss of only 1 mol. would require 
4°84 per cent. 

The author proposes to designate the group OsO,,4NH; as osmyl: 
ditetramine, to distinguish it from osmioditetramine, Os,4N Hy, nt 
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yet discovered, which would be analogous to the radicle of the palla- 
dium, platinum, ruthenium, and iridium salts above referred to. 

Osmyl-ditetramine Chloride, OsO.,(NH3;),Clh, separates as an orange- 
yellow crystalline precipitate on mixing the concentrated solutions of 
ammonium chloride and potassium osmate. It is slightly soluble in 
cold water, but is quickly decomposed by hot water, with evolution of 
osmium tetroxide and precipitation of a black powder. Strong hydro- 
chloric acid precipitates it from its solution as a crystalline yellow or 
orange-yellow powder. It dissolves in hot water containing a little 
hydrochloric acid, forming a deep orange-yellow solution, from which 
on cooling it separates in small crystals of a deep brown-yellow 
colour. It is completely decomposed by ignition, leaving pure metallic 
osmium as a grey porous mass: OsO,(NH;),Cl, = Os + 2NH,Cl + 
2H,0 + N,. This decomposition furnishes the readiest method of ob- 
taining pure metallic osmium. To prevent oxidation, however, the 
omium should be heated to a high temperature, and left to cool in 
acurrent of hydrogen. Finely divided osmium oxidises readily in the 
air, giving off vapours of the tetroxide. It likewise exhibits in a re- 
markable degree the property possessed by spongy platinum, of causing 
the combination of oxygen and hydrogen, the osmium itself being 
however oxidised at the same time. 

A solution of the chloride gives a fine violet colour with potassium 
ferrocyanide, the reaction affording a very delicate test for osmium. 
To apply it, the alloy or compound is fused with hydroxide and 
nitrate of potassium, the fused mass is distilled with nitric acid, and 
the distillate, after being made slightly alkaline with potash, is reduced 
to potassium osmate, OsO,K,, by a drop of alcohol or a solution of 
potassium nitrite. A solution of ammonium chloride, nitrate or sul- 
phite is next to be added, and finally the ferrocyanide, whereupon a 
violet colour will be produced. In this manner, it is possible to detect 
quantities of osmium too small to be recognised by the characteristic 
idour of the tetroxide. 

Osmyl . ditetramine platinochloride, OsO,(NH;),Cl,,PtCh, forms 
wrange-yellow crystals slightly soluble in cold water. 

The sulphate, OsO.(NH;),SO,, which, like the other salts, is best 
prepared by pouring a solution of potassium osmate, OsO,K,, into a 
wld strong solution of ammonium sulphate, forms small crystals 
aving a fine orange-yellow colour, somewhat freely soluble in hot, 
sparingly in cold water. The nitrate forms granular orange-yellow 
crystals paler than the sulphate. It is very unstable, the cold solu- 
ton soon decomposing, with evolution of OsQ,. The ovalate, 
080,(NH;),C,0,, a very stable salt, forms yellow or orange-yellow 
“ystals, only slightly soluble in cold water. 

The constitution of the osmyl-ditetramine compounds may be repre- 
a m two ways: the chloride, for example, by either of the 

e— 


0 NH,.NH,.Cl O.NH,.NH,.C1 
07 °8< NH, NHI OS<0 NH,.NH,CP 


the osmium being quadrivalent in the first and bivalent in the second. 


ae to the latter view, the chloride might be expected to form 
» XLII, l 
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addition-products by taking up 2 at. iodine, bromine, or other mop. 
atomic radicle, e.g., 1,0s[O(NHs)2Cl}2; but no such compounds appear 
to be capable of existence : hence the first of the above formule appews 
to be the more probable of the two. 

Compounds analogous to those above described appear to be formed 
with certain organic bases. Thus, when a solution of potassium ogmate 
is poured into a cold strong solution of hydrochloride of narcotine, 
cinchonine, or strychnine, a white precipitate is formed which dissolves 
readily in dilute hydrochloric acid, the solutions giving precipitates 
with platinic and auric chlorides. On adding potassium osmate tos 
solution of luteocobaltic chloride, Co.(NH3)2Cl,, a buff-coloured pre. 
cipitate is formed which, on adding dilute hydrochloric acid, be. 
comes orange-yellow and beautifully crystalline. This salt dissolyes 
in cold water without decomposition, but is decomposed on gentle 
heating. It forms beautiful crystalline salts with the chlorides of gold 
and platinum. The chlorides of the other cobaltamines likewise react 
with potassium osmate. 

When potassium osmate is mixed with a solution of the chloride of 
palladio-ditetramine, Pd(NH;),Cl, an orange-yellow or sherry-coloured 
solution is formed, from which hydrochloric acid throws down a pre- 
cipitate of a fine orange-yellow colour. A solution of this salt gives 
an orange-yellow precipitate with platinic chloride. 

When ammonia is added to a solution of potassium osmate, the 
liquid assumes a wine-yellow colour; and, on addition of hydrochlo- 
ric acid and subsequent neutralisation with ammonia, gives crysialline 
precipitates with ammonium oxalate, auric chloride, mercuric chloride, 
&c. It therefore contains a metallamine of some kind, possibly the 
osmium analogue of platinodiamine, Pt(NH,)., or platino-ditetramme, 
Pt(NH;,),. H. W. 


Mineralogical Chemistry. 


A curious Case of Isomorphous Admixture. Trichromates 
and Tetrachromates of Potassium and of Ammonium. }y 
G. Wyrounorr (Jahrb. f. Min., 1881, 2, Ref., 341—342).—Ontof 8 
warm nitric acid solution of 1 part potassium trichromate and 1} parts 
ammonium trichromate, the author obtained, by slow cooling, 
kinds of crystals. (1.) Small rhombic needles of the ordinary form 
of the ammonium salt. (2.) Monosymmetrical crystals of the ord 
nary form of the potassium salt. (3.) Large hexagonal crys 
Each of these contains both potassium and ammonium trichromat. 
According to generally accepted ideas, this would be explained by 
assuming that those two salts were trimorphous; but the author 
believes that this forms a new proof that bodies which are not 1somor 
phous may crystallise together in variable proportions. 

The tetrachromates of potassium and ammonium, which crystalli 
with difficulty, are most probably isomorphous and monosymmer 
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The Geometrical Relations which exist between many 
Alkaline Chromates and also between many Alkaline Sul- 
By G. Wrrovnorr (Jahrb. f. Min., 1881, 2, Ref., 340—841). 

—Partly with the help of new observations, and partly using old data, 


ther mon. 


ids appear 
lee appears 


be formed the author discusses the forms of: potassium chromate (rhombic), 
am osmate potassium dichromate (asymm. ), potassium trichromate (monosymm. ), 
narcotine, ammonium dichromate (monosymm.), ammonium  trichromate 
h dissolves (rhomb.). The primary forms of these may be so chosen that the 


recipitates 
smate toa 


relation of two of the axes of one of them is similar to the relation of 
the axes in the others. For these cases of external similarity of form, 


oured pre- the author proposes to retain the name of Homéomorphism. This 
acid, be- homéomorphism can occur between substances either chemically analo- 
- dissolves gous or dissimilar. A number of compounds of the above chromates 
on gentle with other compounds are crystallographically and optically de- 


les of gold 
wise react 


scribed. 

In the second publication, two homdomorphous substances are 
described, viz., hexagonal potassium lithium sulphate, and rhombic 
ammonium lithium sulphate; this latter has a prism angle of 119° 57’, 
and its forms greatly resemble those of the hexagonal crystals. The 
nixed crystals are always biaxial, and are generally twins assuming 
a hexagonal symmetry; the axial angle varies. The author is of 
opinion that the hexagonal crystals of potassium sodium sulphate are 
not mixtures of non-isomorphous salts, but rather that two homéomor- 


hloride of 
y-coloured 
vn @ pre: 
salt gives 


mate, the 


ry drochlo- phous salts are present, viz., rhombic potassium sulphate (coP= 
ery sialline 120° 24’), and a body, K;Na(SO,),, crystallising hexagonally. F. Klocke 
> chloride, remarks that this salt has actually been described by Sénarmont. 
»ssibly the The author has also examined the two monosymmetrical bodies, 
tetramine, 4(NH,),0,450, and 3K,0,4S0,, the last forming, however, trilling 
H. W. crystals, H. B. 


The Minerals and Mineral Localities of North Carolina. 
by A. Genta and W. C. Kerr (Jahrb. f. Min., 1881, 2, Ref., 338— 
39)—The authors, after speaking of former papers on the rarer 
unerals of this locality, give a complete list of 178 species, some of 
‘hich have been found but quite recently. H. B. 


ium. By Formula of Tetrahedrite. By A. Kennaorr (Jahrb. f. Min., 
-Ont of 8 181, 2, Mem., 228—248).—The author discusses the recent analyses 
d 1 pars BAM of H. Hidegh (Jahrb. f. Min., 1880, vol. i, 334), which do not agree 
rw with the generally accepted formula, x(4R.S,R.S,) + 4RS,R.S;; three 
me odie HE tubes agreeing with 2(4R,S,R.S;)+3RS,R.S,, and two others with 
the red 3(4Cu,8,R,S;) +2(2RS,R.8;), while a third sample from Szaszka has 
| oF the formula 3Cu,8,As,8;, and is accordingly not fahlerz, but julianite. 
tained by ment led the author to recalculate the results of all pub- 
tain lished analyses, numbering over ninety; of these, however, all those 
+ isomer vere excluded whose percentage of sulphur did not agree within + 1°50 
ot 180 Percent. of that calculated on the components R,S,R.S; and RS. A 
stalls of references of the available fifty-three analyses is given. These 
cry inalyses were calculated to R.S,R.S, and RS, and three tables are 
ven in which the relationships between these substances are shown. 

“rexcluding from these tables ten analyses on account of various 
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reasons, it is shown that the remaining forty-three may be diyidaj 
into three groups: (1) twenty-five agreeing with 4R.S.R.s, 4 
2(3RS8,R.S;) where z varies from 0°390 to 1°030; (2) thirteen agree. 
ing with 4R.S8,R.S, + #(4R8,R,S;), 2 varying from 0°358 to ()-985. 
and (3) five which agree with no particular formula. H. B. 


Occurrence of Realgar and Orpiment in Utah. By Wp 
Biake (Jahrb. f. Min., 1881, 2, Ref., 340).—These two minerals occur 
side by side in a thin layer in dense, sandy clay, over which is a layer 
of lava. Antimony glance also occurs with them, as also does gypsum. 
The author believes that all these minerals penetrated into the already 
formed rocks. H. B. 


American Sulpho-selenides of Mercury, with Analyses of 
Onofrite from Utah. By W. J. Comstock (Jahrb. f. Min., 1881, 2 
Ref., 337—338).—The mineral was described by Newbury as selenide 
of mercury, but it lias the composition— 


Se. 8. Hg. Zn. Mn. 
4°58 11°68 81:93 0°54 0°69 = 99°42 


Hence it is onofrite, Hg(SSe), in which S: Se = 6:1. It formsa 
bed, 4 inches thick, in a paleozoic limestone. A list of all those sal. 


phur and selenium compounds of mercury is given which occur only 
in North America. H. B. 


Boracite. By H. Precur and B. Wrrrsen (Ber., 14, 2134—2138), 
—The samples of boracite from the carnallite beds are fine-grained 
to dense, have a conchoidal (frequently fragmentary) fracture, are of 
a white colour somewhat resembling dense limestone, but are mostly 
slightly greenish on account of small quantities of ferrous chloride; 
sp. gr. between 2°645 and 2699. They absorb moisture from the air, 
owing to the presence of magnesium chloride, but may remain under 
water for some time in small lumps without falling to pieces. The 
samples of boracite from the kainite beds are soft and pliant, have a 
uneven earthy fracture, and are yellow to reddish in colour on accoutt 
of ferric oxide; sp. gr. between 2°542 and 2°573; under water they 
fall in pieces, making a slimy mass. Both varieties were well treated 
with water and analysed. 


From Carnallite. From Kainite. 
= (Magnesium chloride .. 5°09 per cent. 4°72 per cent. 
= | Magnesium sulphate .. -- os 169 sy 
# | Sodium chloride...... 0-80 .—C, 0°50 ” 
=< Potassium chloride. ... 024 =, 1°85 ” 

SS SU OE 5 bs che 3 hee O11 -,, 073» 
= | Magnesium oxide .... O04 ,, O31 =» 
FF CON ch vvecmie sess s 11:27» 

Insoluble boracite.... 86°65 ,, 78°92 ” 


The washed boracites were very fine powders, and, when analysed. 
gave—- 
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From Carnallite. From Kainite. 
Magnesiam oxide .... 30°78 percent. 31°04 per cent. 
ND Wilidnvie a's 60 ORB: ~s 8°59 re 


both agreeing with the formula 2(3MgO,4B,0;),MgCl. They are, 
therefore, identical. The result of an experiment on the effect of 
heating boracite does not support the statement that this mineral 
breaks up into magnesia and boric acid. An attempt to make the 
nineral, by dissolving boric acid in a concentrated solution of magne- 
sium chloride, was not successful, magnesium borate being the 


product. D. A. L. 


Kieserite. By H. Precur and B. Wirtsen (Ber., 14, 2131— 
2134).—An analysis of a very pure sample of this mineral from the 
Stassfart carnallite deposits gave :— 


MgSO,. H,0. NaCl. KCl. MgCl. 
86°062 13°320 0344 07156 0-118 


The last two salts and part of the water owe their presence to the 
almixture of carnallite. Kieserite, MgSO, + H,O, is broken up by 
water into a crystalline meal, which sets to a hard cement-like mass 
in the air. The authors show that this is not due to the binding 
power of the above chlorides as is generally supposed, but rather to 
the compression of the mineral itself. Kieserite is formed when a 
concentrated solution of magnesium sulphate is poured into a hot 
saturated solution of magnesium chloride. 

Another sample of mineral taken from between the rock-salt and 
canallite consisted of 66 per cent. sodium chloride and 34 per cent. 
kieserite. This kieserite has not the property of the above sample, 
for it can remain a long time in cold water without changing ; it dis- 
slves in hot water in 3—4 hours, but dees not set like a cement. 

D. A. L. 

Krugite. By H. Precur (Ber., 14, 2138—2139).—This mineral is 
nnd in the rock-salt deposits in New-Stassfurt. It is somewhat 
imilar to polyhalite, the chief difference being its constitution, which 
8 K,S0,.MgS0,,4CaSO,,2H,0, probably a mixture of anhydrite and 
plyhalite. Analysis gave— 


Found. 
——" FF Calculated. 
Potassium sulphate .. 18°60 17°85 19°90 per cent. 
Magnesium sulphate. 13°71 13°34 13°74, 
Calcium sulphate .... 63:15 63°85 62°24 " 
ee 416 420 4°12 


Sodium chloride .... 0°38 0°80 — 


ltis crystalline ; hardness 3°5; sp. gr. 2801. A microscopic exami- 
tation of thin plates with polarised light show it to be a chemical 
‘mpound. With hot water it acts like polyhalite, potassium and 
eer sulphates being dissolved, the gypsum remaining behind. 
re cold water maynesium sulphate is dissolved, and the double salt 
S0,0aSO, + H,0 is left insoluble. D. A. L. 
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The Vanadium Minerals from Cordoba State, Argentins 
Republic. By C. Rammetspere (Jahrb. f. Min., 1881, 2, Ref., 339 
331).—The first part of this paper agrees in general with that of 
former paper (Abstr., 1881, p. 1000). Analyses are given by Doring, 
of Cordoba, of (1) Descloizite; (2) A new vanadate, Brackebuschite, 
which forms small black striated prisms :— 


Cl. V,0;. As,O;. PbO. ZnO. MnO. Fe, 
I. (a) 043 20°78 O23 5689 16°52 — 257 
(6) 008 2259 027 5600 17:02 040 0:96 
(c) O27 21835 030 S601 17°56 O77 007 
CuO. 4H,0. Insoluble. 
I. (a) 0°42 — 0°03 
(b) 902 214 O31L= 99°09 
(c) 040 257 0-78 = 100°58 


V,0;. P,0;. PbO. MnO. FeO. ZnO. CuO. HO. 
II. 25°32 018 61:00 477 465 1:29 0°42 2°03 = 99-66 


Hence it is R3V,0, + Aq. H. B. 


Schneebergite, a New Mineral. By A. Brezina (Jahrb, j. 
Min., 1881, Ref., 331—332).—It occurs in gypsum and anhydrite, 
near their contact with copper pyrites and magnetic iron; locality 
Schneeberg in Tyrol.: Transparent, honey-yellow imbedded octo- 
hedrons ; lustre glassy to adamantine ; brittle ; H. = 6°5; sp. gr. = 41. 
They have the angies and optical characters of regular octohedrons; 
decomposed with great difficulty by fused sodium potassium carbonate. 
Qualitatively analysed, the mineral was found to consist essentially 
of antimony, lime, and iron, with traces of copper, bismuth, zine, 
magnesium, and sulphuric acid. The crystals often contain enclosures 
of magnetic iron, and then in polarised light show a black cross, which 
further is sometimes surrounded by concentric circles. Such appear- 
ances have been shown by several observers, and recently by F. Klocke 
(Jahrb. f. Min., 1881, Mem. 249), to be characteristic of double refrac- 
tion caused by pressure. H. B. 


Crystallised Danburite from Russel. By G. J. Brus and 
E. 8. Dana (Jahrb. f. Min., 1881, 2, Ref., 334—337).—This mineral 
had previously only been known in very poor crystals, and was cot- 
sidered as asymmetrical. It has now been found massive and in the 
most beavtiful crystals in a granite rock, in which they line the 
cavities and fissures, and are accompanied by bright-green pyroxene, 
brown tourmaline, mica, quartz, and iron pyrites; the cavities were 
formerly probably filled with calcite. The crystals vary from a micto- 
scopic size to 44 x 2hinches. H. = 7—7-25; sp. gr. 2°986—3"021. 
Faces lustrous. Colours yellow, brown, white, and sometimes perfectly 
transparent. The crystals have a prismatic type, and greatly resemble 
topaz. Crystalline system, rhombic with @ : 5 : é = 1:0000 : 18367: 
0°$830. Observed forms UP . coPc . coPc. coP¥. coP . coP}. cote 
coP4.1PH.PH.3PH.2PaH. 4Pcxo. 8Pc%. 16Pco. PF. P .2P. HPs 
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ps, 9P3.2P4.4P4. The close agreement between the interfacial 
angles of danburite and topaz is very striking; the axial relations for 
topaz are d: 5 : ¢ =1-0000 : 18920 : 09024. The plane of the optical 
axes is OP, the acute bisectrix for red and yellow is the axis b, and is 
negative, but for blue and violet it is the axis a, and is positive. Sec- 
tions parallel to coPc and coPco gave the following optical data :— 
aV (bisectrix b) for Li = 87°37’; for Na = 88° 23’; for blue light— 
an ammoniacal copper solution—90° 56’; and « = 1°634 Li, 1°637 Na, 
and 1°646 for blue light. The mean of two analyses gave :— 


Si0,. Bo,03. CuO. A1,03. Loss on ignition. 


48°23 26°93 23°24 0°47 063 = 99°50 
Thus agreeing with the formula CaO.B,0,.2Si0, first given to dan- 
burite in 1853. H. B. 


Danburite from Danbury. By A. Des Croizreavx; Danburite 
from Russel, St. Laurent Co., N.Y.; Triphane from North 
Carolina; Fergusonite from Burke Co., North Carolina. By 
L. Sura (Jahrb. f. Min., 1881, 2, Mem. 337).—Des Cloizeaux, in 
bringing before the French Mineralogical Society the preceding 
acount of danburite, stated that there had long been doubt as to the 
erystalline system, since the appearance of the optical axes was exactly 
that of a rhombic crystal; measurements of the axial angles are given 
which agree fairly with those above referred to. Specimens of dan- 
burite and triphane—“ bright green pyroxene”—from this new 
locality were exhibited. 

H. Smith described fergusonite from Burke Co. as showing dis- 
tinetly the pyramidal hemihedrons, but being totally free from tantalic 
acid; it contains 48°12 per cent. niobic acid. H. B. 


A Blue Mineral from Chaponost (near Lyons) discovered 
by M. Gonnard ; another Blue Mineral from Chili by E. Brr- 
TRAND ; the Existence of a New Mineral Species, Dumortierite, 
in Gneiss, from Beaunan, near Lyons, by F. Gonnarp; Analysis 
of Dumortierite. By A. Damour (Jahrb. f. Min., 1881, 2, Ref., 
329—330).—This mineral forms small elongated crystals on felspar, 
which are not capable of goniometrical measurements. The optical 
characters are those of a rhombic erystal; the axial angle is small 
and p<v; they show a very marked pleochroism: with the length of 
the crystal parallel to the polarising plane of the nicol prism, they 
appear white, and when turned through a right angle they appear of a 
beautiful smalt-blue ; the crystals are always twinned, the axial planes 
making an angle of nearly 120°. For analysis, the substance was iso- 

by treating with hydrofluoric and sulphuric acids, and by the use 
of Thoulet’s solution. Sp. gr. = 3°36—3°37. On ignition it becomes 
colourless. The analysis gave— 


Si0,. Al,03, FeO . MgO. Loss on ignition. 
29°85 66°02 1-01 0°45 2°25 = 99°58 
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The SiO,, Al,O;, and Fe,0;, give the formula 4A1,0;.3Si0,. Typ 
blue mineral from Chili is not dumortierite, perhaps corundum. 


H. B. 

Philadelphite, a New Mineral Species. By H. C. Lay 
(Jahrb. f. Min., 1881, 2, Ref., 339).—Pearly lustre ; brown or yelloy 
colour; the thin lamelle are flexible but not elastic; tough; fatty 
feeling ; monosymmetrical. Cleavage basal; sometimes also in two 
directions parallel and perpendicular to the plane of the optical axes, 
On heating, it increases in volume tenfold and swells with such fore 
that 2°5 grams will lift ten pounds. Its analysis gave— 


SiO,. TiO; Al,O3. Fe,03;. V2O3. FeO. MnO. NiO,Co0. (x0. 
35°73 1:03 15°77 1946 O37 218 0°50 0°06 (uk 


MgO. CuO. Na,O. Li,O. K,O. P,0;. Cl. H,S0O,. H,0. 
11°56 1:46 0-90 trace 618 O11 trace trace 434= 10043 


Hence the formala K’’,R™,Si;0..2H,0. H. B. 


Cossyrite, a New Mineral from Liparite Lavas of the Island 
Pantellaria. By H. Forstner (Jahrb. f. Min., 1881, 2, Ref., 332— 
334).—The small imbedded crystals of this body were formerly de- 
scribed by the authoras common hornblende. The crystals are 1‘5 mm. 
long, black, with a vitreous lustre on the prismatic faces, the others 
dull. Cleavage parallel to two prismatic faces, which make an angle 
of 114° 9’. Crystalline system, asymmetrical with the axial relatioss 
a:b:0 = 06469: 1: 0°6635 ; a = 109° 16’; 8 = 107° 52’; 4 = 84°; 
observed forms coP}.co!P. OP. P,. coP co. coPoo . coP'3. co/P3. A Poo. 
2 Pico. 2P'co. 2'Poo. 4'Pco. $P,.4P,.3P3.3P3.P.iP.P. 
Crystals, generally twins, twin plane coPco. The individual measure 
ments often differ considerably, but the mean values agree with the 
above elements. The analysis afforded— 


SiO, FeO; AlO; ‘FeO. MnO. Cud. Cad. 
43°55 7°97 4°96 32°87 1:98 0°39 2°01 
MgO. Na,O.  K;0. 
0°86 5°29 0°33 = 100°21 


Sp. gr. = 3'74—3-75. Sections are transparent at the edges only; 
they show numerous internal fractures and brown transparent encl- 
sures; the depolarising directions in sections parallel to coPoo and 
coPeo are inclined 3° and 39° respectively to the vertical axis. 


The Basalts of Sicily. By L. Riccrarpi and S. Speciare (Gazzetta, 
1881, 359—392).—This paper contains descriptions and analyses 
of numerous Sicilian basalts from the Scogli dei Ciclopi, Aci-Castello, 
Malta, Diagio, Paterno, Sentini, Palagonia, Militello, and Pachino. 
The general conclusions drawn from these analyses are as follows :— 

1. The basalts of Sicily are all hydrated, the amount of water of 
hydration varying in the undecomposed basalts from 0°72 to 9°26 pet 
cent., and increasing in the deccmp sed basalts to 3°82—19°U5 pe 
cent. 
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9. The basalts by their decomposition yield a plastic argillaceous 
fertile soil, the fertility of which is due to the large proportion of 
phosphoric acid and alkalis occurring in the rocks. 

3. The decomposed basalts differ from the undecomposed rocks in 
containing a larger proportion of silica, excepting that of Aci-Castello, 
in which the proportion of silica is less than that which is present in 
the undecompesed rock, an exception which may perhaps be due to 
the large quantity of zeolites contained in the undecomposed rock. 

4, The quantities of phosphoric acid and lime diminish in the 
decomposed rock; also the magnesia and alkalis, but chiefly the 

tash. 

"= The sesquioxides of iron and aluminium increase in the decom- 
posed basalts ; the ferrous oxide on the other hand diminishes percep- 
tibly in some of these decomposed rocks, and in others a" 


completely. 


Orientation of the Cleavage Planes in Iron Meteorites by 
means of Widmannstadt’s Figures. (Chem. Ventr., 1881, 386.) 


Meteoric Iron from Lexington Co., S. Carolina. By C. U. 
Sueparp (Jahrb. f. Min., 1881, 2, Ref., 343).—This mass of 10} 
pounds, found in 1X80, contains numerous cavities filled with troilite. 
Tke section shows the peculiar lustre, called metallic moirée. Iron 
nickel phosphide is contained in clefts and cavities. For analysis 
portions were taken as free from troilite as possible. 


Fe, with trace Insoluble, with traces 
of Mn. Ni. Co. of Sn and P. 
92°416 6°077 0°927 0264 = 99°684 


H. B. 


Meteoric Iron from Whitfield Co., Georgia. By W.E. Hippen 
(Jahrb. f. Min., 1881, 2, Ref., 343).—This mass weighing 13 lbs., found 
in 1877, contains much chloride of iron. Brezina had already brought 
this meteorite before the Vienna Academy (see below). , 


Preliminary Notice of New or but little known Meteorites. 
By A. Brezina (Jahrb. f. Min., 1881, 2, Ref., 342—343).—Five speci- 
mens are from the United States, viz.: (1.) Butler, Bates Co., Mis- 
souri, known since 1875. (2.) Tazewell, Claiborne Co., Tennessee, 
1853. (3.) Casey Co., Georgia, 1877. (4.) Whitfield Co., Georgia, 
1878, (5.) De Calb Co., Caryfort, Tennessee, 1840. All these are 
iron meteorites, and show a more or less prominent crystalline struc- 
ture; they mostly contain also troilite, schreibersite, and No. 4 
contains veins filled with magnetic iron ore. A specimen from 
Kalumbi, Presidency of Bombay, and which fell Nov. 4, 1879, has a 
light yellow colour, and contains particles of oxidised iron. Further 
‘Xamination is promised. H. B. 


iy 
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Organic Chemistry. 


Tertiary Butyl Bromide. By H. W. Roozesoom (Ber, 14, 
2396 —2398).—Tertiary butyl bromide, prepared by passing a slow 
stream of isobutylene through hydrobromic acid, boils at 72°, and has 
the sp. gr. 1°215 at 20°. W. C. W. 


Trimethylene. By A. Freunp (Monatsh. Chem., 2, 642).—Tr. 
methylene bromide is strongly attacked by sodium at temperatures 
near its boiling point and under ordinary pressure, a regular stream 
of gas being evolved, consisting of trimethylene, ee 

| 


isomeric with ordinary propylene. Bromine absorbs it, but much less 
readily than the latter, reproducing the bromide. It unites with 
hydrogen iodide, forming normal propyl! iodide, CH;.CH,.CH,I. 

H. W. 


Silicopropyl Compounds. By C. Paper (Ber., 14, 1872—1876). 
—By heating zine propyl with silicochloroform in sealed tubes at 
150° a mixture of silicodecane and silicontetrapropyl is obtained thus:— 
2SiHCl, + 3Zn(C;H;), = 2SiH(C;H;); + 3ZnCl, and 2SiHCl, + 
4Zn(C;H,)2=SiH(C;H;)s + Si(C,H;), + 3ZnCl, + Zn + C,H, ; theve 
two compounds may be separated by fractional distillation. The 
former is a colourless liquid (b. p. 170°, sp. gr. 7°923), insoluble in 
water, soluble in alcohol and ether; it burns with a bright flame with 
separation of silica. By the action of bromine, bromosilicodecane 1s 
obtained as a golden fuming liquid (b. p. 213°), converted by ammonia 
in aqueous solution into the corresponding silicotripropy! alcohol, 
SiOH Pr, (b. p. 205—208°) and by dry silver acetate into silicotripropy! 
acetate (b. p. 212—216°). Silicotetrapropyl is a colourless liquid 
(b. p. 213°, sp. gr. 7979), insoluble in water and concentrated 
sulphuric acid, soluble in alcohol and ether. V. H. V. 


Double Cyanides of Metals of the Iron Group. By 4. 
Descamps (Ann. Chim. Phys. [5], 24, 178—199).—The action of 
alkaline cyanides on metallic cyanides proceeds in two distinct 
directions. In one case a double cyanide with potassium cyanide 1s 
formed, as in the case of zinc, nickel, and silver. On the other hand, 
bodies resembling ferro- and ferri-cyanides are obtained. 

Potassium Manganocyanide—This body is obtained by treating 4 
concentrated solution of potassium cyanide, heated to 40° or 50° with 
either manganese dioxide or manganese carbonate, or better, freshly 
precipitated manganese cyanide. The salt forms dark violet plates. 
It changes rapidly in the air, absorbing oxygen, and decomposing 
into manganicyanide and manganese sesquioxide. It can be kept™ 
a concentrated solution of potassium cyanide or in alcohol. It 8 
decomposed by beat. On treatment with water it dissolves rapidly, 
yielding a green precipitate, which appears to be a manganocyanive 
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of manganese and potassium, corresponding to the ferrocyanide of iron 
and potassium, obtained by the action of dilute sulphuric acid on 
tassium ferrocyanide. When a solution of potassium cyanide is 
poured into manganese chloride, a reddish-white precipitate of man- 
ganese cyanide is obtained. In presence of a slight excess of potassium 
cyanide, however, this precipitate becomes green. After dissolving it 
in potassium cyanide and heating to 50°, large crystals of potassium 
manganocyanide separate out on cooling. ; 

Manganocyanic acid is obtained by the action of hydrogen sulphide 
on lead manganocyanide suspended in water, and separates in small 
groups of colourless crystals on evaporating the filtrate in a vacuum. 
The compound rapidly undergoes decomposition in the air. 

Potassium manganocyanide with potassium ferrocyanide.—This double 
salt has been obtained by treating manganese ferrocyanide with a con- 
centrated solution of potassium cyanide at 60°; on cooling, the double 
salt is deposited in greenish crystalline scales, which are soluble in 
water, but readily decompose in the solution. 

Potassium manganocyanide with potassium chloride is obtained by 
allowing a solution of potassium manganocyanide in potassium cyanide 
tocrystullise with potassium chloride. It forms small blue crystals, 
which are changeable in air. They are soluble in water, but insoluble 
in alcohol. Their solution rapidly decomposes. Sodium mangano- 
cyanide forms dark-blue crystals, which are soluble in water, but 
insoluble in alcohol. Its properties are almost identical with those of 
the potassium salt. Barium manganocyanide is obtained by slightly 
heating manganese carbonate, oxide, or cyanide with a concentrated 
solution of barium cyanide, and evaporating the filtrate in a vacuum. 
The crystals thus obtained are washed with alcohol and kept under 
alcohol; they have a dark-blue translucent appearance, and are 
soluble in water. They undergo decomposition in the air, and on 
treatment with water. The green compound formed in the decom- 
psition can also be obtained by precipitating a salt of manganese 
with a concentrated solution of barium cyanide. Bariwm potassium 
manganocyanide is obtained by dissolving the above green precipitate 
in potassium cyanide. It is also formed when potassium manganese 
manganocyanide is dissolved in barium cyanide. It crystallises in 
small bluish crystals. Strontium manganocyanide in mode of pre- 
paration and properties resembles the barium salt, as does also the 
calcium salt. Manganocyanides give with metallic salts, precipi- 
tates which have the following colours:—Zn, violet; Cd, violet; 
ae Mn, green; Co, brownish-red; Pb, yellow; Cu, brownish- 


Manganicyanides are converted into manganocyanides when treated 
with sodium-amalgam. 

Potassium Cobaltocyanide.—W hen a concentrated aqueous solution of 
Potassium cyanide cooled to 0° is added gradually to a cold solution 
of cobalt trichloride a reddish precipitate changing to green is ob- 
i It consists of cobalt potassium cobaltocyanide. On adding 
ri 4 concentrated solution of potassium, barium, or calcium cyanide, 
8 te Sgaaaa,| cobaltocyanide is obtained. On addition of alcohol 
‘ deposits amethyst violet-coloured crystals. Alkaline cobalto- 
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cyanides give with metallic salts the following reactions :—ZnS0O,, rej 
precipitate insoluble in excess of reagent; Al,(SO,)3, red gelatinogs 
precipitate ; CdSO,, rose; AgNO, rose; Pb(C,H302)., yellow; Hg(\, 
orange. Barium cobaltocyanide, obtained from cobalt chloride ani 
barium cyanide, resembles the potassium salt. 

Anhydrous cobaltocyanic acid is colourless, and rapidly decomposes 
in the air. Strontium cobaltocyanide is prepared like the barium salt, 
It forms with potassium ferrocyanide a double salt, which can lp 
obtained in well-formed green crystals. 

Chromocyanides.—These compounds are very unstable, and require 
a very low temperature for their formation. When chrome-alum js 
reduced with zinc and precipitated with sodium acetate, a red compound 
is obtained, which can be washed with water containing carbonic anby. 
dride. This salt is then gradually added toa cold concentrated solution 
of potassium cyanide, and on adding alcohol, a blue crystalline precipi. 
tate resembling potassium manganocyanide is obtained. An inter. 
mediate green compound exists. Chromocyanides give the following 
reactions with metallic salts:—BaCl,, reddish precipitate; Zn(|, 
reddish unstable precipitate ; PbO, yellow; HgO, greenish-blue; Fe(, 
red. 

The author has obtained a series of bodies analogous to the nitro- 
prussides. J. 1. W. 


Formation and Preparation of Trimethylene Alcohol from 
Glycerol. By A. Freunp (Monatsh. Chem., 2, 636—641),--In 
attempting to prepare normal butyl alcohol by the schizomycetic fer- 
mentation of glycerol, according to Fitz’s method (this Journal, 1877, 
2, 214) the author observed that the once fermented liquid, in spite 
of the presence of apparently unaltered glycerol, could no longer be 
made to ferment, even after the butyl alcohol resulting from the first 
fermentation had been distilled off; and further examination showed 
that this residue contained neither glycerol nor any compound iso- 
meric therewith: for on distilling it with superheated steam aud 
redistilling the distillate thus obtained, the greater part passed over 
without decomposition between 210° and 220°. By repeated distilla- 
tion a liquid was obtained which boiled constantly at 216—2100 
(thermometer wholly in the vapour) under a pressure of 736 mm. 
This boiling point and the other properties of the liquid show that 
consists of trimethylene alcohol or normal propylene glycol, 
OH.CH,.CH..CH,.0H, a conclusion confirmed by its analysis and by 
the properties of the halogen derivatives prepared from it. _ Its speciit 
gravity was found to be 1:0536 at 18° compared with water at 4. 
According to Reboul, who discovered this glycol (Compt. rend., 19, 
169), its sp. gr. is 1:053 at 19°, and its corrected boiling point 216. 

Trimethylene chloride, CH,Cl.CH,.CH,Cl, was prepared by saturat- 
ing the alcohol with hydrogen chloride, adding a double volume of 
fuming hydrochloric acid, and heating the liquid in sealed tubes for 
some hours in a water-bath. When freed from unaltered alcohol 
and the corresponding chlorhydrin by agitation with fuming hydn- 
chloric acid, and further purified by washing with water, drying, ” 
distillation, it forms a mobile, colourless, fragrant liquid, boiling 94: 
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ressure of 740 mm. at 119°5°, and having a density of 1:8996 at 17°6 


s 4? 1). 
= bromide, CH.Br.CH,.CH,Br, prepared like the chloride, is a 


colourless, heavy but mobile, strongly refracting liquid, of peculiar 


odour, boiling at 164°5—165°5° under a pressure of 731 mm., and 
having a density of 1°9228 at 17°6° (water at 4° = 1). According 
to Geromont (Ber., 4, 549), it has a sp. gr. of 2°0177 at 0°, and boils 
at 160—163° (bar. 719 mm.). 

The iodide, CH,I.CH;.CH,I, not hitherto known, is prepared like 
the bromide. It is a heavy liquid boiling with decomposition at 
about 227°, and having a density of 2°5631 at 19° compared with water 
at 4°. Its odour resembles that of the bromide, but is fainter. 

The formation of trimethylene alcohol in the schizomycetic fer- 
mentation of glycerol takes place by abstraction of oxygen from the 
CH.OH group of the latter: CH,(OH).CH(OH).CH,OH — O = 
CH,(OH).CH,.CH2.OH ; but whether this oxygen is abstracted by the 
hydrogen evolved in the fermentation, or is employed in the formation 
of the accompanying fatty acid, or is respired by the schizomycetes, 
cannot at present be determined. It is, however, interesting to 
observe that whereas purely chemical agents, such as hydriodic acid 
or sodium-amalgam, abstract either the whole of the oxygen of the 
glycerol, or only that which is attached to the external carbon-atoms, 
this vital deoxidation takes place by removal of oxygen from the 
middle carbon-atom. 

The yield of trimethylene alcohol usually varies between 10 and 20 
per cent. of the glycerol employed ; sometimes, however, it is as much 
as 27 per cent. This glycol is therefore the chief product of the fer- 
mentation. H. W. 


Oxidation of Mannitol by an Alkaline Solution of Potassium 
Permanganate. By O. Hecut and F. Iwie (Ber., 14, 1760—1765).— 
According to Pabst (Compt. rend., 91, 728), the oxidation of mannitol 
byan alkaline solution of potassium permanganate yields a tribasic 
aid, which he terms dihydroxycitric acid, and infers from this that 
the constitutional formula of mannitol is not the one generally 
accepted. The authors have repeated these experiments, and have 
obtained the following products of oxidation : formic acid, oxalic acid, 
‘ida small quantity of tartaric acid. Further, a glucose is formed, 
which reduces Febling’s solution, and probably consists of manitose. 
The authors, therefore, conclude that these products of oxidation are 
quite in accordance with the generally accepted views as to the con- 
stitution of mannitol. OR 


, The Sugar of Oak-bark Tannin. By C. Borrinaer (Ber., 14, 
2390—2391).—A reply to Etti’s remarks (Ber., 14, 1826) on the 
author’s previous paper (ibid., 1559). W. C. W. 


: Anhydrous Milk-sugar. By M. Scumorcer (Ber., 14, 2121— 
126)—When a solution of milk-sugar is evaporated alone over a 
briskly boiling water-bath, the sugar remains behind in an anhydrous 
“ate; a solution of this dry sugar prepared in the cold turns the plane of 
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polarisation at first only slightly (half rotation), but after some honr 
it increases in activity until the constant normal degree for milk-sugar 
is attained; ordinary milk-sugar, on the other hand, behaves in the 
opposite way, turnirg the plane very strongly at first (birotation), 
and then decreasing to the constant. If, however, the milk-sugar 
solution is evaporated with a water absorbing substance (dry sand, 
potassium carbonate, &c.), the solution of the dry sugar which 
remains behind shows slight birotation ; the residue from milk treated 
similarly behaves in the same manner, hence the residual sngar js 
anhydrous. Some milk-sugar solution evaporated over a water-bath 
on a mica plate, was left as a crystalline dry sugar, very soluble in 
water but not hygroscopic; the solution was slightly birotatory. 
Another experiment tried with milk-sugar and milk pointed to the 
fact that the sugar was left in the anhydrous condition after evapora. 
tion. D. A. L. 


Levulose. By Junerieiscu and Lerranc (Compt. rend., 93, 547- 
550).—The authors state that it is incorrect to call levulose non. 
crystallisable sugar, for they show that when pure it can be obtained 
in a crystalline form. One of the best methods of obtaining it ina 
state of purity, is that of preparing it from inulin. The innlinis 
dissolved in 10 times its weight of water, and heated at about 100° for 
20 hours: the solution is then evaporated to a syrup, and purified by 
treatment with alcohol and animal charcoal. The levulose has a great 
affinity for water, and will not crystallise on simple evaporation. In 
order to obtain it. crystalline, the concentrated syrup is treated 
repeatedly with absolute alcohol, which removes all the water, and 
the remaining syrup is then sealed up in a flask and left in a 
cold place; after a short time fine needles resembling crystals of 
mannitol begin to form. If the same residue is dissolved in warm 
absolute alcohol, and the mother-liquor which separates un cooling is 
removed before the ordinary temperature is reached, it yields the same 
crystals. The authors have also prepared levulose by heating inulin 
with sulphuric acid, but find that the crystals thus obtained are always 
mixed with bye-products. They have also prepared levulose from 
inverted cane-sugar. It was extracted as calcium levulosate, then 
treated with oxalic acid, and afterwards with powdered calcium car 
bonate and filtered. The filtrate yields crystalline levulose on treat- 
ment with absolute alcohol. The authors state that it is impossible 
to perceive any difference between the two samples of levulose obtained 
from the preceding processes. A crystal of either of them destroys 
supersaturation in solutions of the other. Levulose crystallises m 
spherical groups of fine colourless crystals often 0°01 meter in length. 
It melts at 95°. The rotatory power varies rapidly with the tem- 
perature and strength of the solution. J. 1. W. 


Levulin in Oak-bark. By C. Evri (Ber., 14, 1826—1828).—By 
shaking the alcoholic extract of oak-bark first with ether, then with 
ethyl acetate, evaporating the residue to dryness and exhausting 
it with water, the author obtained a solution containing tannin; after 
removing this by lead carbonate, the solution was found to contall 
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: vulin, also a small quantity of a glucose and a small 
od colouring heart The quercite is separated from 
= levulin by precipitation with lead acetate. The author considers 
that the occurrence of levulose in oak-bark extract explains the fact 
that many observers have obtained sugar from tannin prepared from 
oak-bark extract, inasmuch as the precipitate of this substance with 
lead acetate retains the levulose, and is only with difficulty washed 
free fromlevulin. The author considers the method used by Bottinger 
(Abstr., 1881, 1022) to separate quercite and cane-sugar as ineffective 
for complete separation, especially in presence of levulin and levu- 


oan P. P. B. 
ANew Carbohydrate. By E. Morexit (Compt. rend., 93, 646).— 


In 1850 Ganean extracted from Siberian saxifrage (Bergenia Siberica) 
a crystallisable substance, which he called bergenin. The author 
of the present memoir has submitted it to a close examination, and on 
account of its resemblance to mannitol, he proposes to call it bergenitol. 
It forms small, colourless, orthorhombic crystals, which have a bitter 
taste. It is levorotatory [a]p = —51° 36’. It is very slightly soluble 
in cold alcohol and in water, the solubility increasing with the tem- 
perature. Its specific gravity is 15445. It melts at 130°. When 


‘a heated with acetic acid in a sealed tube it yields a white amorphous 
~ acetyl compound, which is very soluble in water, alcohol, and ether. 
Its formula is CeH,OsAc. On heating for 24 hours at 100° with dilute 


sulphuric acid it yields bergenitole and acetic acid. The author has 
d a corresponding compound of valeric acid. 

Acetic chloride dissolves bergenitol, and yields C.H,O;Aec. Benzoic 

chloride yields a similar compound. On heating the acetyl compound 

in a sealed tube with acetic anhydride, C,H,;O;Ac, is obtained. The 

carbohydrate is therefore a pentatomic alcohol, and is to be classed 

with pinitol and quercitol. J. I. W. 


On a Nitric Ether formed by the Action of Nitric Acid on 
Glycogen. By S. Lusrcarren (Monatsh. Chem., 2, 626—635).—This 
compound, designs.ted by the author as nitroglycogen, is prepared by 
drenching and intimately mixing glycogen in a basin cooled with ice, 


“4 first with fuming nitric acid, and then with strong sulphuric acid, and 
a so on alternately, till altogether 44 pts. nitric acid and 10} pts. sul- 
ble phuric acid have been used for 1 pt. of glycogen. During the treat- 


ment with nitric acid, part of the glycogen dissolves, the rest becoming 
translucent with yellowish colour, and on mixing with sulphuric acid, 


os ; ; ; ; 

4 the nitroglycogen separates out in white nodular, glutinous lumps. 
Ah, The entire mass is then transferred to a large beaker, quickly mixed 
“ with a large quantity of water, several times decanted, then washed on 


the filter with distilled water till the reaction of sulphuric acid is no 
longer perceptible, and finally dried over sulphuric acid in the dark. 
The yield of the nitro-compound amounts to about 140 per cent. of the 


th glycogen employed. 

ing Nitroglycogen thus prepared forms partly white nodular lumps, 
fer partly a fine white powder. It is insoluble in water, ether, and alcohol, 
ain in hydrochloric and sulphuric acids, in ammonia, and in potash-ley, 
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the two latter colouring it yellow and brown on heating, and partly 
decomposing it. Ammonium sulphide and strong nitric acid dissolyp 
and decompose it. No solvent for nitroglycogen has yet been founj 
which does not at the same time decompose it. It is, moreoyer 
decomposed, with formation of less highly nitrated compounds, by the 
action of daylight, and more quickly by exposure to direct sunshine; 
also by heating to 80—90°. When heated on platinum-foil it deto. 
nates, leaving a residue of charcoal, but it is not exploded by pressur 
or percussion. Its analysis leads to the formula C,H,N,0, = 
C.H.( NO,)20s. 

Nitroglycogen dissolves in ammonium sulphide, forming a clear, 
yellow-brown liquid ; and on passing air through the solution till all 
the ammonium sulphide is removed, and the liquid is no longer alkaline, 
then evaporating to dryness on a water-bath, treating the residue with 
a small quantity of water, filtering off the separated sulphur, boiling 
the filtrate till the suspended sulphur cakes together, again filtering, 
and mixing the clear filtrate with four or five times its volume of abso- 
lute alcohol, a copious flocculent precipitate is obtained, which, when 
washed with absolute alcohol and dried over sulphuric acid, forms a 
loose white amorphous mass, and yields with water a clear, scentless, 
insipid solution, yellow and viscous in the concentrated state, and not 
coloured by iodine. These physical properties show that thg substance 
in question is a dextrin, and this conclusion is confirmed by its chemical 
analysis, which leads to the formula CyH,Q;. 

The specific rotatory power of this dextrin is [a]p = + 194°. Its 
reducing power is but small. By boiling with dilute sulphuric acid it 
is quickly and completely coverted into dextrose ; and the same change 
is quickly produced, at least in part, by the action of saliva. Like 
other dextrins it dialyses very slowly, so that a solution of it, after 
being subjected to dialysis for a week, exhibits but little decrease in its 
amount of dextrin. Alcohol added to its aqueous solution throws dow, 
not a flocculent precipitate, but frequently an opalescent liquid, co- 
taining only a small quantity of pulverulent precipitate, or sometimes 
a turbid liquid, the turbidity of which is due to very fine particles, 
which show but little tendency to settle down, and quickly stop up the 
pores of a filter. A dialysed solution of ordinary dextrin obtained 
from starch was likewise not precipitated by alcohol, but merely 
became opalescent ; but on adding to this dialysed solution small quan- 
tities of various salts—carbonates, sulphates, chlorides dissolved in 
water—or of potassium hydroxide in alcoholic solution, the additionof 
alcohol immediately produce a thick, flocculent precipitate, which 
quickly settled down, leaving the liquid quite clear. Dextrin thus pre- 
pared with non-volatile salts soluble in alcohol, retains 2 to 3 per cent. 
ash, even after prolonged washing, and that which is prepared with 
alcoholic potash retains even 5 to 6 per cent., so that in this latter case 
it is probable that a potassium-compound of dextrin is formed. __ 

Commercial dextrin purified by dialysis and repeated precipitation 
with alcohol, is converted by the action of a mixture of nitric and stl 
phuric acids in the proportion above given for the treatment of glyco 
gen, not into the nitroglycogen just described, but into a body probably 
identical with Béchamp’s dinitrodextrin (Compt. rend., 51,256). This 
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body forms a white amorphous mass, which | is soluble in absolute 
alcohol, and decomposes readily with evolution of lower oxides of 
nitrogen. It likewise dissolves in ammonium sulphide, and when 
treated for nitroglycogen in the manner above described, yields a body 
having the characters of dextrin. Fi 

Nitroglycogen dissolves at ordinary temperatures in strong nitric 
acid, and water added to the solution throws down a dense white 
amorphous powder, which, after being well washed and dried over 
sulphuric acid, has the composition C,,Hig(NO,)Oy. It is insoluble in 
water, alcohol, and ether, but dissolves in hydrochloric acid and in 
aqueous potash, both the acid and the alkaline solution yielding a 
white precipitate on neutralisation. This body likewise dissolves in 
ammonium sulphide, and when treated in the manner described for 
nitroglycogen, yields a dextrin-like body. 

When nitroglycogen is heated with strong nitric acid, red fumes are 
evolved, and a solution is formed, which remains clear on dilution with 
water, and reduces Fehling’s solution. Hence it appears that nitro- 
glycogen is split up by hot nitric acid, the resulting dextrin being con- 
verted into glucose. 

Nitroamylum prepared from starch also dissolves partially in 
ammonium sulphide, and the solution when treated as above described, 
likewise yields a dextrin-like body. H. W. 


Condensation-products of Isobutaldehyde. By W. Fossrx 
(Monatsh. Chem., 2, 614—625).—The author has examined the pro- 
ducts formed by heating isobutaldehyde with a strong solution of 
sodium acetate at 150°. After the heating had been continued for six 
or seven hours, the contents of the tubes were distilled with steam, 
whereupon there passed over, first a portion of the unaltered aldehyde, 
then a yellowish fragrant liquid, which dissolved in the layer of alde- 
hyde. In the distillation-vessel there remained floating on the solu- 
tion of sodium acetate, a somewhat viscid, yellow-brown liquid, having 
a faint but peculiar odour, together with a small quantity of a yellow 
resin. 

The distillate. separated into two layers, the upper of which was 
oily, and consisted mainly of unaltered isobutaldehyde, and a lower 
watery layer, from which, bya series of fractional distillations, for the 
details of which we must refer to the original paper, there was obtained 
a limpid, somewhat mobile liquid, distilling between 149° and 151°, 
having a fragrant etheric odour, and giving by analysis numbers lead- 
ing to the formula C,H,,0, which is that of a condensation-product of 
ssobutaldehyde, 2C,H,0 — H,0. This compound reduces an ammo- 
niacal silver solution, with deposition of a silver speculum, and forms 
‘crystalline compound with acid sodium sulphite. By oxidation with 
chromic acid mixture it is converted into acetic and isobutyric acid, 
and by slow oxidation in the air, into an unsaturated acid, C,H,,Ox. 

The high-boiling oil which partly goes over in the first distillation, 
a8 above mentioned, but remains for the most part in the retort, floating 
on the solution of sodium acetate, was purified by a series of distilla- 
tions under reduced pressure, whereby it was obtained as a colourless, 


= viscid liquid, having a faint but agreeable odour, and a harsh 
. XLII, m 
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bitter taste. It is insoluble in water, but dissolves readily in eth 
and in alcohol. It unites with hydrogen-sodium sulphite to a crystalline 
compound, and reduces ammoniacal silver nitrate, with specular depo. 
sition of silver. It is not altered by exposure to the air, and does not 
unite with bromine. Its analysis shows that it has the same pep. 
centage composition as isobutaldehyde, and from its vapour-density, 
for which the numbers 5:25 and 5°19 were obtained, it appears to be, 
polymeric modification of that compound, C,H,,O, (cale. vapour-density 
500). By oxidation with chromic acid it is converted into isobutynic 


acid. H. W. 


Action of Nitric Acid on Fatty Acids containing the Iso. 
propyl Group. By J. Brupr (Ber., 14, 1780—1785). It has bew 
already pointed out (Annalen, 208, 62) that the lactone of isocaproic 
acid, when oxidised by nitric acid, yields a monobasic acid, having the 


formula COOH. MeC< oy), >C0: this acid is not oxidised further 
2 


by nitric acid. The same acid is produced by the direct oxidation of 
isocaproic acid with nitric acid. The author has shown (loc. cit.) that 
this acid yields two series of salts, according as the neutralisation by 
alkaline carbonates takes place in cold or in hot solutions. The 
mono-silver salt has been obtained by neutralising the cold solution of 
the acid with silver carbonate, and removing the unaltered acid by 
means of ether. Of the lower homologues of isocaproic acid which 
contain the isopropyl group, isovaleric acid alone yields an acid similar 
to the above on oxidation, whilst isobutyric acid is either not acted », 
or the products of oxidation are too unstable to be separated. 

The action of nitric acid on isovaleric acid has been already studied 
by Desaignes (Annalen, 79, 374), who obtained a nitrovaleric acid, 
an indifferent body containing nitrogen, and a deliquescent acid; this 
last-named substance, the author has separated and purified ; its formula 
is found to be C;H,O;, and that of its calcium salt C;H,O,Ca + 14H,0. 
The free acid is crystalline (m. p. 106°) and soluble in ether. It is 
probably identical with the methoxysuccinic acid obtained by Demargay 
by the action of hydrocyanic acid on ethyl acetoacetate (Compt. rend, 


82, 1337), and described by Monis (this Journal, 1881, 376). 
P. P. B 


Di- and Tribromacrylic Acid. By J. Maurnner and W. Soin 
(Ber., 14, 1894—1895).—This paper is principally a discussion of the 


constitution of the dibromacrylic acid obtained from a “¥ 
V. HY. 


Dissociation of Ammonium Carbonate. By R. Encet and 4. 
Morressier (Compt. rend., 93, 595—597).—The authors have previously 
shown that when two gaseous bodies on combining give a dissociable 
compound, the combination takes place only when the sum of tle 
tensions of the components is greater than the tension of dissociatio 
of the compound, whatever may be the tension possessed by each of 
the bodies. Accordingly, if a dissociable body is placed in present? 
of one of the substances produced by its dissociation, at a tensi 
equal to or greater than the tension of dissociation at the tempers” 
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of the experiment, or if a mixture in any proportion of the components 
is present ( provided the sum of their tension is equal to the tension of 
dissociation), the dissociation of the body cannot take place. The 
authors find that ammonium carbonate exemplifies the law. The 
following are the results obtained :— 


bea 
sity — bet ~ 
ric of disso- Tenei . an ‘ 4 
; Vatume. | Steere |"oiation | TPR [ot me | deduced | rer 
* | of car- 2 3*| observed |? 
bonate. tension. 

Is0. 
bean —— 
yroie 1 5 491°7 46 °8 491 °7 0 5°2 16°4 
r the 9 16°75 | 241°1 5071 241°1 0 5-0 17°0 
‘ 3 | 32°6 133°1 52°9 | 133-1 0 54 17°8 
ther 4 49-0 78°5 45°4 78°5 0 4°8 15°7 

5 860 49°1 46°5 49°1 0 5°2 16 °0 
m-of 6 | 88-0 $3°5 84°8 65:2 | 18°3 8°8 24-0 
that 7 | 171°75 52°5 50°8 38:0 14°5 11°6 17°2 
n by 8 | 269°5 48°5 47 °2 31°7 16°8 16°2 16°5 
The 9 | 328°25 48°75 51°5 30°6 18°1 19°5 17 °4 
on of 
d by J. I. W. 
~ Action of Ammonia on Dibromosuccinic Acid and Ethyl 


ibromosuccinate. By T. Lenrretp (Ber., 14, 1816—1824).— 
iamidosuccinic acid, [{CH,(NH,.)COOH),, is obtained by the action of 
mmonia on an alcoholic solution of dibromosuccinic acid in sealed 
abes at 100°. It is insoluble in water, alcohol, and ether, but soluble 
n acids, alkalis, and alkaline carbonates. It does not form an am- 
onium salt, the free acid separating from its ammoniacal solution. 
he acid is a white powder, consisting of microscopic prisms, and 
hen heated decomposes at 200°, without previously melting. It 
herefore differs entirely from the acid described by Claus and Helpen- 
ein (Abstr., 1881, 577). This acid is converted into tartaric acid by 
he action of nitrous acid. Besides this acid, other substances are 
ommed by the action of ammonia on dibromosuccinic acid. 


“4 ; CH.CONH, 
Spins Ethyl imidosuccinamate, NHC | ,is obtained by the action 
of the CH.COOEt 


fammonia on an alcoholic solution of ethyl dibromosuccinate at 60 
80". It erystallises in white needles, having a sweet taste and melt- 
ng at 118°. It is soluble in the ordinary solvents, but insoluble in 
mene and carbon bisulphide. It is very unstable, and its solutions 


. | ‘ 
ab ‘compose with formation of brown-coloured products. The pro- 
if the ties of this substance are similar to those attributed by Claus and 


elpeustein (loc. cit.) to ethyl diamidosuccinate. 


iation 

se a CH.COOH 

veo EE Moethyl imidosuccinate, NHC | , is obtained from the 
o ide CH.COOEt 

ature Je POMding succinamate by the action of hydrochloric acid. It 


stallises from warm water in small needle-shaped crystals, having 
m 2 
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a bitter taste (m.p. 100°). It is a weak acid, but does not expel cq. 
bonic anhydride from carbonates. The potassium salt is obtained by 
adding the acid to alcoholic potash ; the solutions of this salt produ» 
precipitates with soluble calcium, silver, lead, mercuric, mercurous, aud 
ferric salts. By the action of nitrous acid, monethyl imidosuccinay 
is converted into oxalic acid and a small quantity of a substance cop. 
taining nitrogen. P. BE 


Glyceryl Xanthates. By W. F. Lorsiscn and A. Looss (Monat, 
Chem., 2, 372—381).—Sodium glyceryl xanthate, 


CS(SNa).0.C,;H;(OH)., 


is obtained by heating sodium glycerate with excess of carbon bisa. 
phate in closed vessels at 55—60° for 24 hours. It then forms a dee 
red resinous mass, adhering strengly to the bottom of the vessel ani 
melting under carbon bisulphide at 30°. It decomposes readily whea 
heated in air; it is completely soluble in a little water, but the solution 
becomes turbid after a time. Addition of alcohol decolorises it, anda 
white precipitate is formed, insoluble in ether, chloroform, and ben 
zene. Alkaline solutions of glyceryl xanthate remain unchanged for 
some days; acids cause, after a time, a precipitation of sulphur with 
liberation of carbon bisulphide ; it was not found possible to isolates 
glycerylxanthic acid. Lead acetate gives a purple-red precipitate 
with solutions of the sodium salt, soon turning brownish-red; silve 
nitrate gives a blackish-brown, and mercuric chloride a light ‘ellor 
precipitate, all of which blacken in a few days. Addition of acct 
acid and cuprie sulphate eauses a dark reddish-brown flocculent vey 
voluminous precipitate of cuprous glycerylxanthate, C,H,0,Cus 
If instead of the dried substance, sodium glycerate containing aleobil 
of crystallisation is employed in the preparation, the alcoholate 


2 oe Saar ae ae eee 


C,H,0,8,Na.EtOH al 
is obtained as a clear yellow viscous mass, similar in properties to tl 7 
above, but still more unstable. A. J. 


Action of Sulphuryl Chloride on Dimethylamine Hyd 
chloride. By R. Benrenp (Ber., 14, 1810—1812).—Dimethylanm 
sulphochloride, SO,C1.N Mey, is obtained by heating sulphury! chloride 
with dimethylamine hydrochloride in a vessel connected with a relit 


condenser. It is a colourless oil, heavier than water, and insoluble 
water, acids, and alkalis (b. p. 183—187°). The accuracy of the alk 
above formula is confirmed by the fact that this compound forms te ye 
methylsulphamide (Abstr., 1881, 717), when treated with dimethy the 
amine, thus :— cry: 
SO.CI.NMe, + 2NHMe, = S0.(NMe,).2 + aes 3 

pr I 

Tri-isobutylidenediamine (a Hydramide of the Fatty Series) pyl 
By A. Live (Ber., 14, 1746—1750)—In a former communlci® iy oy, 
(Abstr., 1881, 84) the author stated that when the compou" D 


ammonia and isobutaldehyde (oxyheptaisobutylidenamine) 18 
to 145°, it is resolved into ammonia, isobutaldehyde, and 4 os 
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C.H,,N. This reaction takes place in two phases: if oxyheptaiso- 
butylidenamine is distilled quickly, ammonia is evolved, and isobut- 
aldehyde passes over, whilst the temperature rises to 150°; the retort 
then contains an oily liquid, the composition of which is (C,H,)3No. 
This decomposition is expressed as follows :—C,,Hs.N,O = 2(C,H,)3N2 
- 2NH; + C,H,0. . . a 
This compound, (C,Hs)3N:, the author regards as a hydramide ; it is 
decomposed by acids into isobutaldehyde and an ammoniun salt, 
thus: (C,H,),N, + 3H,0 + 2HCl = 3C,H,O + 2NH,Cl. Its constitu- 
tion is, therefore, represented by the following formula: 


C,H, : N.C,H,.N : C,H. 


It is insoluble in water, but imparts to it an alkaline reaction ; alcohol 
and ether dissolve it easily. When heated quickly, it distils without 


 hisal. 


a deep 


el ani J decomposition, but if heated slowly it is decomposed. Alkalis have no 
7 when action on it. Hydrocyanic acid converts it into a di-imido-nitrile, 
olution analogous to those described by Erlenmeyer and Schiuffelen (Ber., 11, 
, ands 149) and by Pléchl (this Journal, 40, 820). This compound is very 


d ben. unstable; by passing hydrochloric acid gas into its ethereal solution, a 


red. for hydrochloride is obtained which is insoluble in ether, but soluble in 
r with alcohol. This salt is decomposed by water into the hydrochloride of 
olate * HS amidisovaleronitril and isobutaldehyde, as follows : 

sipitate 


(CN.C,H,.NH,Cl).C,Hs + H,O = 2(CN.C,H..NH,Cl) + C,H,0. 


Tri-isobutylenediamine (C,H,);N2., when heated at 140—145°, is 
resolved into ammonia, the base C,H,,N, anda viscous liquid. The base 
distils over at 145—147°. It is a colourless strongly refractive liquid 
(b. p. 145—147°). It is insoluble in water, but imparts an alkaline 
reaction to the same ; alcohol and ether dissolve it easily. Alkalis have 
no action on it, whereas acids deeompose it with formation of isobut- 
aldehyde and an ammonium salt. The existence in it of two carbon- 
atoms united by a double linking, is shown by the fact that it unites 
directly with bromine to form a dibromide, CsH,,;Br.N, which forms 
prismatic crystals ; it is very hygroscopic, and is decomposed by water. 

Both the base C,H,;N and the hydramide, when heated in sealed 


; silver 
ellow 
 acetit 
nt very 
Cass, 
alcohol 


pi tubes at 250—270°, yield a resinous mass, an oily base, and a gas 
shlori burning with a luminous flame. The hydrochloride of the base forms 
ref deliquescent leaflets. P. P. B. 

Wy Alkines. By A. Lanewnvre (Ber., 14, 2406 —2409).—Piperpropyl- 


alkine, CSH,,NO, dissolves in water with evolution of heat. A portion 
of the base is reprecipitated from a concentrated aqueous solution by 
the addition of a little hydrochloric acid. The hydrochloride forms 
crystalline double salts with gold and platinum chlorides, 


C,H,,NOHCI1,AuCl; and (C,H,,NOHC)),,PtCl,. 


. . 
Series) Dicthylpropylalkine, C;Hi;NO, prepared from diethylamine and pro- 
nica pylene chlorhydrin, boils at 159°. The platinochloride is freely 
oe id soluble in water. 


Dimethylpropylalkine, C;Hi,NO (b. p. 125°), forms a platinochloride, 
crystallising in prisms. 
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Dimethylethylalkine (b. p. 130—134°) is prepared by the action 
ethylene chlorhydrin on an aqueous solution of dimethylamine, (); 
the addition of gold chloride to a concentrated solution of the hydr. 
chloride, silky needles of the double salt, C,H, NOHCI,AuCl,, are pre 
cipitated. The platinochloride is freely soluble. 

Conylethylalkine, CyH»NO, boils at 241°. W. C. W. 


Dipropylketine. By P. P. Treapwetu (Ber., 14, 2158—2161)-4 
continuation of the author’s researches on the ketines (Abstr., 188). 
895). Diethylketine combines readily with silver nitrate to form, 
crystalline compound of the formula C\HN.,AgNO,, insoluble ip 
water, sparingly soluble in dilute nitric acid. On boiling it for someting 
with water, it is decomposed into diethylketine, which passes over with 
the steam, while the silver nitrate remains in solution. 

Dipropylketine is.obtained by the reduction of nitrosopropylaceton, 
prepared by the process of V. Meyer and Ziiblin; on purification ani 
fractional distillation of the crude product of the reaction, dipropy|. 
ketine is obtained as a narcotic oil (b. p. 235—24U"). This compound, 
unlike its homologues, is a monacid base, forming a platinochloride, 
of composition (C;,H)N2.HCl),.PtCl. With silver nitrate, dipropyl. 
ketine forms a sparingly soluble crystalline compound, which rapiily 
darkens on exposure to light, and is decomposed on boiling with water. 
Dipropylketine forms a characteristic bromo-derivative, which, in its 
properties, resembles the corresponding bromo-derivative of diethylke. 
tine. V. HY. 


Glyoxaline. By H. Gotpscumipr (Ber., 14, 1844—1848).—lle 
author at the outset draws attention to the researches of Wys 
on glyoxaline, and to the formula proposed to express the constita- 
tion of this compound (this Journal, 1878, 23). Following ot 
the lines of Hofmann’s experiments on piperidine and coniine (Abstr, 
1881, 571, 746), the author has distilled in the dry way the methiodile 
of methylglyoxaline hydroxide, and has thereby obtained a base, (,1,¥, 
as a dark oily liquid (b. p. 125°, sp. gr. 10359), soluble in water ani 
alcohol. Its platinochloride crystallises in orange-red needles, insolt- 
ble in alcohol. It appears that this base resembles, in all its physic! 
properties, the oxalmethyline of Wallach (Abstr., 1881, 572); but 
further examination is desirable. The question is also investigated 
whether the base obtained by the author is identical with meth! 
glyoxaline obtained directly from methyl iodide and glyoxaline; bu! 
determinations of the solubilities of their platinochlorides proved tht 
the two bases in question were isomeric. The dry distillation of the 
methhydroxide of the new base led to no result, and therefore tle 
hydroxides of the glyoxaline derivatives do not, like other ammonit” 
bases, lose nitrogen in the process. V. I V. 


Derivatives and Constitution of Thiocarbamide. By }. 
Rarnke (Ber., 14, 1774—1780).—Ethylthiocarbanilide, CysHyNs 
which has been already described by Will (Abstr., 1881, 906), 8 
conveniently obtained as a hydrobromide by the action of eth! 
bromide on thiocarbanilide. By boiling the product of this reactio! 
with a solution of sodium carbonate, the free base is obtal 
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It crystallises in colourless needles, insoluble in water but soluble in 
alcohol ; it melts at 73° (Will gives the m. p. as 79°). 

The nitrate, sulphate, chloride, bromide, and iodide of this base are 
described, they are formed by dissolving the base in the corresponding 
acid. These salts are soluble in water; the iodide is the least soluble, 
it erystallises with one mol. of H,O. The iodide is unstable and 
easily decomposed into a polyiodide, which is formed as a brown crys- 
talline precipitate when iodine is added to the solution of the iodide. 

The platinochloride (CisHigN2S,HC1),PtCl, + 2H,0, is obtained as 
a crystalline precipitate ; it melts below 100°, and loses its water of 
crystallisation at 100-—110°. é ' 

This base is only soluble in a large excess of acetic acid. With 
ammoniacal silver nitrate, its alcoholic solution gives a white precipi- 
tate, which is not blackened on heating: it gives no precipitate with 
lead acetate; if, however, potash is added to the warm solution, a 
precipitate of lead mercaptide is obtained, as ethylthiocarbanilide is 
decomposed by alcoholic potash, into diphenylcarbamide and potassium 
mercaptide. 

This base is decomposed by alcoholic ammonia into mercaptan and 


“it diphenylguanidine, thus : 
ater EtS.C(NHPh) : NPh + NH, = NH:C(NHPh), + EtHS. 


When chlorine or bromine acts on the aqueous solutions of ethylthio- 
carbanilide chloride or bromide, the group ‘“‘ C,H,;S” forms ethylsul- 
phonie acid, and is replaced by an atom of chlorine or bromine. © The 
chloro- and bromo-compounds are insoluble in water, but may be 
crystallised from alcohol or acetic acid; the constitution of these 
compounds is probably expressed by the formula NHPh.CCl : NPh. 


The author considers that the constitution of thiocarbamide is best 


str, expressed by the unsymmetrical formula HS.C(NH.): NH, and thio- 
“o carbanilide by a similar formula. That thiocarbanilide yields silver 
ae sulphide when boiled with an acid or ammoniacal solution of a silver 
r 


salt, is explained by the formation of a silver compound 
AgS.C(NHPh) : NPh, 


which on heating gives silver sulphide. That ethylthiocarbanilide 
ath does not yield silver sulphide is explained by the fact that the hydrogen 


1: but in the group HS is already replaced by the ethyl-group. 
1 that With an aqueous solution of thiocarbanilide, copper chloride gives a 
of the colourless crystalline precipitate, and this when suspended in water 


and treated with sulphuretted hydrogen, is decomposed, yielding 
copper sulphide, and a soluble compound containing copper, which is 
hot precipitated by sulphuretted hydrogen. This compound forms 
colourless strongly refractive crystals, CuCIS.C(NH.): NH;; its solution 
when treated with copper chloride yields the original crystalline pre- 
Ne “pitate, which is probably a double compound of copper chloride with 
this compound, P. P. B. 


ethyl 
action Biuret =m 
sine 45), yanurate. By J. Herzia (Monatsh. Chem. 2, 410 


preparing a large quantity of biuret, a substance crystallised 
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out first in anhydrous needles, and was supposed to be urea cyanurate; 
further examination proved it to be biuret cyanurate, 


C,HN. Or, C;H;N;03. 
Baryta in the cold decomposed it into biuret and barium cyanurate; 


when it was treated with sodium hypobromite, the cyanuric acid group 
remained unchanged, whilst two-thirds of the nitrogen of the biuret 


group was set free. A. J. G. 


Trigenic Acid. By J. Herzic (Monatsh. Chem., 2, 398—409)— 
Trigenic acid, when heated with baryta-water in sealed tubes at 15(— 
160°, yields nearly the whole of its nitrogen as ammonia, a slight 
odour of a pyridine base being noticed ; no methylamine is formed. On 
dry distillation, it yields ammonia, ammonium carbonate, and a base, 
apparently collidine. Heated with methyl iodide and methyl alcohol 
in sealed tubes at 120—130°, trigenic acid yields carbonic anhydride, 
ammonium iodide, and in much smaller quantity, methyl-ammonium 
iodide; it was found that when urea and biuret were heated with these 
reagents, similar results were obtained. Trigenic acid when heated 
for six hours at 150° with hydrochloric acid, yields about two-thirds 
of its nitrogen as ammonium chloride: it is not decomposed by 
sodium hypobromite, and on oxidation with nitric acid gives carbonic 
anhydride, ammonia, and cyanuric acid. These results agree better 
with the formula 


NH< 60 Nyp>CHMe, than with NH,.CO.NH.CO.N : CHMe, 


the formula previously suggested. A. J. G. 


Action of Sodium Ethylate on some Brominated Com. 
pounds of the Aromatic Group. By L. BarBiano (Gazzetta, 188), 
396—419).—1. Paradibromobenzene heated with sodium ethylate in 
sealed tubes for nine or ten hours, yields benzene, monobromobenzene, 
und phenetoil. Now Merz and Weith have shown (Ber., 1873, 151/) 
that sodium ethylate is resolved by heat into ethylene and sodium 
hydroxide, the latter then reacting with a fresh quantity of sodium 
ethylate, and converting it into sodium acetate, with evolution of 
hydrogen ; and it is probable that a similar reaction takes place m 
the case under consideration, the liberated hydrogen giving rise to the 
compounds above mentioned in the manner shown by the followmg 
equations :— 


(1.) C,H,Br, + 2H, = C,H, + 2HBr. 
(2.) C,H,Br, + H, = C.H,;Br + HBr. 
(3.) C.H,Br. + NaOEt + H, = C,H;.OEt + NaBr + HBr. 


The formation of the phenetoil is perhaps, however, due to reduc 
tion of bromophenetoil. 

2. Ethylic Bromanisate, MeO.C;H;Br.COOEt, and Sodium Ethy- 
late-—The reaction between these substances varies in characte! 
se to the temperature and the proportions in which they & 
mixed. 
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When the two substances are brought together in molecular propor- 
tions, at a slightly elevated temperature and under ordinary pressure, 
the sodium ethylate acts solely on the group CO,C,H; of the bromanisic 
ether, according to the equation— 


rt Me0.C,H,Br.COOC;H, + NaOC,H, 
tte = C.H,OH + Me0.C,H,Br.CO.0C,H,Na, 
G. the action being in fact precisely analogous to that of sodium ethylate 


on the non-halogenated etbers of the fatty series. 

At a somewhat higher temperature (180°) the principal reaction is 
still the same, but it is accompanied by another, which yields a new 
promanisic acid, and a small quantity of a substance having the com- 
position CywH,BrO., the formation of which appears, however, to 
depend on the presence of a slight excess of sodium ethylate. 

At higher pressures and with 2 mols. sodium ethylate to 1 mol. 
ethyl bromanisate, the quantity of product resulting from the action of 
the sodium ethylate on the bromine becomes greater. 


eated The new bromanisic acid, MeO.C,H;Br.COOH, above mentioned, 
thirds crystallises from alcohol in small shining needles insoluble in cold, 
d by & very slightly soluble in hot water, soluble in alcohol and ether, espe- 
bonie cially when warm, melting at 211°5—212° (corr.); ordinary brom- 


anisic acid melts at 218—218-5° (corr.). 

The ethylic ether of the new acid forms a white shining crystalline 
mass, which when dry begins to melt at 5/5°, and melts completely at 
59—60°5° (ordinary bromanisic ether melés at 73°5° to 74°). The zine 
salt of the new acid crystallises in long slender shining prisms, having 


G. the composition (CsH,BrO,).Zn + 4H,O, and giving orf their water at 
160—170° ; that of the ordinary acid contaizs 5H,O, and does not un- 
Com. — dergo any physical change at 180—190°. 
188], The relative positions of the radicles MeO, Br, and COOH, in a 
ite in fH monobromanisic acid may be either 1:2:4or1:3:4; but which of 
1ZeNe, these two formule belongs to the old and which to the new modifica- 
lil?) tion, is a question which cannot be determined by the facts at present 
dium known. H. W. 
ydium 
on of Action of Bromine on Benzyl Cyanide. By C. L. Reimer 
ce il (Ber., 14, 1797—1802).—In a former communication, the author has 
to the shown that stilbene dicyanide is obtained by the action of bromine on 
wing benzyl cyanide at 160—180° (Ber., 13, 742). When the action takes 
place at 120—130°, then a reddish viscid liquid is formed, from which 
a crystalline compound, C,H,;NBr, may be obtained. It is insoluble in 
most solvents save glacial acetic acid, and is decomposed by water and 
alkalis. At 200° it melts with decomposition. When heated with 
concentrated hydrochloric acid at 150°, it yields an oily liquid, appa- 
educ: rently phenylbromacetic acid, whereas with dilute hydrochloric acid it 
yields mandelic acid, thus : 
ns CHPhBr.CBr: NH + 3H,0 = CHPh(OH).COOH + NH,Br + HBr. 
y are This crystalline product forms about 15 per cent. of the benzyl 


cyanide used ; the oil from which it crystallises, which is soluble in 
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ether, appears to be phenylbromacetonitril, CHPhBr.CN, and whey 
heated at 170—180°, yields stilbene dicyanide. It is more easily eo. 
verted into stilbene dicyanide by the action of an alcoholic solution of 
potassium cyanide. If an excess of potassium cyanide is used, the 
product contains some dibenzylene dicyanide, C,,H,.(CN),; it is sepa. 
rated from the stilbene dicyanide by its comparative insolubility jy 
chloroform ; m. p.214°. Dibenzylene dicyanide (m. p. 218°) is obtained 
from stilbene dicyanide by the action of sedium-amalgam on acid soln. 
tions, or zine and hydrochloric acid. 

Phenylbromacetonitril is converted into potassium stilbenedicar. 
boxylate by alcoholic potash, and if the reaction takes place in the 
cold, stilbenedicarbonimide is obtained. Stilbenedicarboxylic anhy- 
dride (prepared from potassium stilbenedicarboxylate by the action of 
acids) dissolves in nitric acid, forming a dinitrostilbenedicarboxylic 
anhydride, C;,H,O;(NO,),; it is insoluble in water, sparingly soluble in 
alcohol, and easily soluble in chloroform: it has not been obtained in 
a crystalline form. On oxidation, it forms paranitrobenzoic acid only, 
showing that the nitro-group is in the para-position in both nuclei, 
When reduced, it yields diamidodibenzyldicarboxylic acid, crystallising 
in tablets, m. p. 280°. 

Amongst the products of the action of bromine on benzyl cyanide 
at 160—180°, is one which is insoluble in benzene ; it crystallises in 
golden-yellow silky needles, m. p. 242°; it is isomeric with stilbene 
dicyanide. It is slowly acted on by alcoholic potash, and is thereby 
converted into an acid having the formula COOH.C,,Hw.CN (wm. p. 
222°). By the action of hydrochloric acid, this body is converted into 
an indifferent substance still containing nitrogen. P. 2s 


Preparation of Benzyl Alcohol. By R. Meyer (Ber., 14, 2304 
—2596).—In preparing benzyl alcohol from benzaldehyde, a better 
yield is obtained by using an aqueous instead of an alcoholic solution 
of potash. It is advisable to distil benzyl alcohol before drying, as it 
unites with calcium chloride and is attacked by solid potash. Benzyl 
alcohol is soluble in 25 parts of water. W. C. W. 


Parabromobenzyl Compounds. By C. L. Jackson and W. 
Lowery (Am. Chem. J., 3, 247—252).—Parabromobenzyl alcohol, 
C,-CH,OH.H.H.Br.H,, and several of its ethers were described by the 
authors in 1879 (Ber., 10, 1209; Chem. Soc. J., 1880, Abstr. 64). 
The bromide treated in the cold with alcoholic ammonia yields a mx- 
ture of three parabromobenzylamines, or their hydrobromides, 
from which the bases may be obtained by washing out the hydrobr- 
mide of the primary amine with water, treating the residue with 
caustic soda, and separating the secondary from the tertiary amine by 
crystallisation from alcohol. ' 

The primary amine, C;H,Br.CH:.N Hb, is an oil which is soluble m 
ether, may be distilled with steam, and on exposure to the air, 
quickly converted into a carbonate, which crystallises in radiate groups 
of small white prisms (m. p. 131—133°), soluble in water and ™ 
alcohol, insoluble in ether, benzene and carbon bisulphide. The hydro. 
chloride forms flattened needles, melting with apparent decompositio! 
at 260°. The platinochloride, {CsH,Br.CH,.NH2,HC1].,PtCl, crystal 
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lises in groups of orange-yellow plates, apparently monoclinic, slightly 
soluble in cold, more freely in hot water and in aicohol. - 
The secondary amine, (CsH,Br.CH,).NH, is left, on evaporating its 
alcoholic solution, as an oil, which solidifies on stirring, and may be 
crystallised. It melts at 50° and dissolves readily in alcohol and in ether. 
The hydrochloride forms glistening rhombic plates melting at 283°. 
The platinochloride, ((CsH,Br.CH,).NH,HCl},,PtCl, is a yellow 
wder nearly insoluble in water and in alcohol. 
The tertiary amine, (C,H,Br.CH,),N, purified by crystallisation from 
ether or from light petroleum, forms matted or radiate groups of white 
slender needles, insoluble in water, very slightly soluble in alcohol, 
either hot or cold, somewhat sparingly in warm ether, but freely in 
hot light petroleum. Its melting point varies according to the solvent 
from which it separates, the crystals from petroleum melting at 92°, 


o whereas those from common ether melt at 76—78°. It does not 
i r% appear to form a definite hydrochloride. The platinochloride, 
nly, [(C,H,Br.CH,),;N,HC1}.,PtCh, 


prepared by adding chloroplatinic acid to a solution of the base in 
ether, forms corn-yellow indistinct crystals, insoluble or nearly so in 
all the common solvents. H. W. 


Synthesis of Phenols. By A. Lienmann (Ber., 14, 1842—1844). 
The higher homologues of phenol cannot be obtained by the action of 
chlorine derivatives of the hydrocarbons on the phenols, but their 
preparation can be effected by the action of zinc chloride on a mixture 
of the phenols and alcohols. Thus from phenol and isobutyl alcohol, 
a butylphenol, C,H,.C,H,.OH (m. p. 98°, b. p. 236—238°) is obtained, 
as a snow-white crystalline mass; it dissolves in alkalis, forming 
salts sparingly soluble in cold, readily soluble in hot water. This 
batylphenol is probably identical with that obtained from butyl 
my by Studer (Abstr., 1881, 898) ; its ethyl ether boils at 234— 
By a similar process, amylphenol (m. p. 92°, b. p. 248—250°) and 
benzylphenol (b. p. 314—816°) have been prepared, and further 


| W. researches with resorcinol, orcinol, a- and -naphthol are promised. 
cohol, These higher homologues of phenol differ, however, from phenol in 
i giving no coloration with ferric chloride. fe Se 6 

6 


Action of Benzyl Chloride and Zine on Natural Thymol. 


rides, By G. Mazzara (Gazzetta, 1881, 346—352, and 433—436).—Monobenzyl- 
“obro- thymol, Ci; HO = C,H.(OH)(CHs) (C,H,;)(CH:.C,H;) is prepared by 
with gently heating in a capacious flask, equal parts of benzyl chloride 


and thymol (70 grams of each) with 10—15 grams of zinc-turn- 
ings or filings. Hydrogen chloride is then abundantly evolved, and 
the liquid begins to boil, acquiring first a red, then a red-brown colour, 
the action continuing for 15 to 20 minutes, after which a stronger 
heat must be employed to complete it. The product must be puritied 


roups aie. 2 

nd in y distillation in a vacuum, as under ordinary pressure the portions of 
hydro. thymol and benzyl chloride which have not taken part in the reaction 
sition ‘annot be distilled off without altering it. The portions distilling 


below 200° having passed over, the thermometer quickly rises to 240— 
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260°, between which limits a yellow oily liquid distils over, and ther 
remains in the retort a black liquid, which boils at 280° under th 
pressure above mentioned, but distils over with difficulty. The dis. 
tillate obtained between 240° and 260° forms, after several fractional 
distillations, a yellowish-white liquid, boiling under a pressure of 
8 mm. at 255°. This product is, however, still a mixture of mono. 
and di-benzylthymol, but after a further series of fractionations, reject. 
ing always the first and last portions of the distillate, the monobenzy| 
compound is obtained quite pure. 

Monobenzylthymol is a liquid, having a faint phenolic odour. When 
cooled by a mixture of ice aud salt, it does not solidify, but becomes s 
viscid as not to run out when the containing vessel is inverted, It 
likewise remains liquid when separated from its alcoholic or ethereal 
solution by slow evaporation. Small crystals have, however, been 
observed to form in it after long standing. It dissolves in alcohol, ether, 
chloroform, benzene, &c., but is insoluble in water. With solution of 
ferric chloride, it gives a yellowish colour, changing to deep red on 
boiling. It does not dissolve in caustic potash-ley, even at boiling 
heat, and is likewise insoluble in ammonia and alkaline carbonates; 
but its phenolic character is manifested on heating it with sodium, 
whereupon hydrogen is evolved, and sodium-benzylphenol is formed, 
which is decomposed by water, with reproduction of the phenol. 

The acetyl-derivative, CsH.(OC,H;0)(CHs;)(C3H;)(CH,C,H,), is 
formed on mixing benzylphenol with excess of acetic chloride in a reflux 
apparatus. The action begins in the cold, but requires the aid of heat 
to complete it. On distilling the product, first under ordinary pressure 
to remove the excess of acetic chloride, and then in a vacum, 
the acetyl-benzylphenol is obtained as a colourless liquid, boiling at 
245° under a pressure of 8 mm. It has a faint acetic odour, and, like 
the phenol itself, does not solidify in a mixture of snow and salt. 
Heated with potash-solution or with water, it decomposes, reproducing 
the phenol. 

In attempting to prepare the acid, 


C,H(COUH) (OH) (CH,)(C,H;)(CH».C;Hs), 


by the action of sodium and CO, on the phenol, the author obtained 
an acid which separated from its ammoniacal solution in small white 
needles ; but the quantity was too small for examination. 
Dibenzyl-thymol, CsH(OH)CH;(C;H;)(C;H;)., is formed, as above 
stated, in the preparation of monobenzyl-thymol, and remains iD the 
retort, after the latter has distilled over, in the furm of a black liquid, 
which boils at 280° under 8 mm., but distils over with difficulty. On 
cooling, however, it solidifies to a mass of crystals impregnated with a 
viscid substance, and may be purified by boiling it with dilute alcobol, 
leaving the solution to cool down to a tepid warmth, and then filtering, 
taking care not to allow the oily substance which begins to separate 
after boiling, to fall upon the filter. The filtrate on cooling deposits 
crystals, which may be freed from a small quantity of oily matter ly 
spreading them out on bibulous paper, and further purified by 4 few 
recrystallisations from alcohol. - 
Dibenzyl-thymol crystallises from dilute alcohol in prismatic lami 
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there rfectly white and having a splendid silky lustre; from 
r the psoneg a it jigunehes in a mass of needles. When quite pure it 
e dis. is nearly inodorous. It is not altered by exposure to air or light ; dis- 
tional solves in ether, acetic acid, and chloroform, but is insoluble in water, 
re of tash, ammonia, and alkaline carbonates. With ferric chloride it 
“4 reacts like monobenzyl-thymol. It melts at 76°, and after fusion in 
eject capillary tubes, solidifies at ordinary temperature. When heated in 


small flasks under a pressure of 6 to 8 mm., it distils with partial 


decomposition. ' 
cetyl-dibenzyl-thymol, CyH(OC;H,0)(CH;)(C;H,)(C;H;)., is ob- 


1e8 80 tained by the action of acetic chloride on dibenzyl-thymol, as a dense 
. It viscid liquid, solidifying on cooling in crystals, which appear under the 
real microscope as fan-shaped groups of small micaceous needles. It has a 
been faint acetic odour, dissolves in boiling alcohol, and separates on cooling 


in shining prismatic needles. It is permanent in dry air, melts at 82— 
85°, and solidifies after a while at ordinary temperature. It is decom- 


od on posed by aqueous potash at the boiling heat, yielding a substance 
ling having the composition of the original dibenzyl-thymol, but melting at 
ates a much higher temperature, viz., at 112°. The author intends to sub- 
ium, mit this new modification to further examination. 


Methylic Ether of Dibenzylthymol, C,H(CH;)(C;H;)(C;H,)..0CH;.— 
This compound is prepared by adding methyl iodide to a solu- 
tion of thymol and potash in methyl alcohol, all these substances being 
used in the proportions required by calculation. Reaction soon begins 
at the ordinary temperature, but to complete it, the mixture must 
be heated in the water-bath for two hours. On subsequently adding 
water, an oily liquid separates, which does not solidify for a long time, 
and may be separated from the watery liquid by treating the whole 
with ether, separating the ethereal layer by a tap-funnel, evaporating 
off the ether on the water-bath, heating the residue in an oil-bath to 
drive off the water, and finally distilling it over an open fire under 
reduced pressure. The product thus obtained is a dense yellowish 
liquid, which has a characteristic odour, and when cooled by a mixture 
of ice and salt, becomes viscid, and after some time, solidifies to a mass 
of prismatic crystals. It may be purified by two crystallisations from 
boiling absolute alcohol, from which it separates in long, hard, shining 
prisms, perfectly white and scentless. It is moderately soluble in 
ether, insoluble in water, and separates from aqueous alcohul in the 


bove liquid form, 

the The henzoie ether, CsH(CH;)(C;H;)(C;H;)2(OC;H;0). This com- 

ir pound is prepared by heating a mixture of benzyl chloride and 
n 


dibenzylthymol, as long as hydrogen chloride continues to be evolved. 
The product, which does not solidify even after long standing, may be 
purified by washing it in cold dilute potash and then dissolving it in a 


rg, mixture of alcohol and ether, from which it separates in the liquid 
rate state, but solidifies after a few days to a mass of needles. On redis- 
osits solving these, however, in alcohol and ether, the compound again sepa- 
r by rates in the liquid state, and solidifies only after long standing. It 


begins to soften at 60°, and melts at 75—80°. It is insoluble in water, 
but dissolves in ether and in alcohol, especially when concentrated. It 
has a peculiar odour, recalling that of benzoic acid. H. W. 
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Derivatives of Saligenol. By K. Birscn (Mvnatsh. Chem, 9 
621—623).—Ethylsalicyl alcohol, CsH,0, = CsH,OEt.(CH,.O8), jg 
prepared—like its lower homologue, methylsalicyl alcohol, discoyereg 
by Cannizzaro and Korner (this Journal, 1872, p. 1095), by heating 
potassium-saligenol, dissolved in water, with the theoretical quantity 
of ethyl iodide in a sealed vessel for three hours at 100°; it jg 
purified by agitation with sulphurous acid, potassium carbonate, anj 
water in succession, and, finally, by fractionation. This last process 
must be performed with great caution, as the alcohol has a strong 
tendency to resinise, especially if the temperature rises a little above 
the boiling point, or if traces of potassium iodide are present. 

Ethylsalicyl alcohol is a colourless liquid having a pleasant ethereal 
odour, boiling at 265°, solidifying to a crystalline mass at 0°, but lique. 
fying again on slight rise of temperature. It is insoluble in water, 
but dissolves readily in alcohol and in ether; the alcoholic solution 
does not give any colour-reaction with ferric chloride. On prolonged 
exposure to the air, it becomes dark-coloured, and appears to decom. 
pose. By oxidation with dilute nitric acid, it is converted into ethyl. 
salicylic acid. With strong hydrochloric acid, in a sealed tube, it 
yields ethyl chloride and saligenol, which is immediately resolved into 
water and saliretin. 

Methylsalicyl alcohol, CsH,O2, is isomeric with Bernheimer’s caffeol, 
obtained by the roasting of coffee (p. 231). The reaction of this latter 
compound with alcoholic potash, and with hydriodic acid and phos. 
_ phorus, and the formation of palmitic acid by fusing it with 
potash, show that it is a derivative of saligenol. Cannizzaro snd 
Kérner, who discovered methylsalicyl alcohol, say nothing about its 
odour. Bdétsch, however, on preparing it in the manner above men- 
tioned, finds that the crude product has a decided odour of roasied 
coffee, which, however, disappears completely on purification : whenee 
it follows that caffeol cannot be identical with methylsalicyl alcohol. 
The two isomeric compounds may most probably be represented by the 
following formule :— 


C,H,(OMe).CH,.0H. C.H,(OH)CH;.OMe. 
Methylsalicyl alcohol. Caffeol. 


It is possible, however, that traces of caffeol may be formed in the 
preparation of methylsalicyl alcohol, and give rise to the odour of 
the crude product. H. W. 


Synthesis of Methylarbutin. By A. Micuaet (Ber., 14, 2097- 
2102).—Starting on the hypothesis that arbutin is a mixture of the 
glucosides of quinol and methylquinol, the author tried to make it by 
the action of acetochlorhydrase on the potassium salts of these sub- 
stances ; he, however, succeeded only in finding methylquinol gluco- 
side. 

The methylquinol used was obtained from arbutin (m. p. 168 
169°) by Hlasiwetz and Habermann’s method, that is, by pouring 
alcoholic potash into an alcoholic solution of arbutin, and treating the 
precipitate with hydrochloric acid. For the preparation of the gluco 
side, the potassium salt is dissolved in absolute alcohol and mixed with 


een nn ns en en ee ee ee a ee 
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less than 1 mol. acetochlorhydrose, being at the same time cooled ; 


2, after two days the product is filtered, and the filtrate after several days 
18 deposits white crystals, 2C,;HsO; + H,O, which are purified by 
red crystallisation, &c.: it erystallises in tufts of colourless needles having 
m! a silky lustre and bitter taste, losing their water at 120°, melting at 
ity 168—169°, solidifying at 137—135*, soluble in water and alcohol, 


only slightly in ether. The aqueous solution is not precipitated either 
by basic lead acetate or by copper sulphate, or by Fehling’s solution ; 
neither was it coloured blue by ferric chloride (showing absence of 
free hydroxyl group). It dissolves in strong nitric acid to a yellow 
solution, which, mixed with sulphuric acid and alcohol, diluted, and 
treated with an excess of potash, becomes violet. It decomposes 
when heated with dilute mineral acids, giving grape-sugar and methy]- 


> guinol; and, with dilute sulphuric acid and manganese dioxide, it 
ter, evolves the penetrating odour of benzoquinone. The author thinks 
tion 


that these properties of methylquinol glucoside speak decisively in 
favour of the above hypothesis. The melting point he obtained differs 
from Schiff’s (Abstr., 1881, 610). 

In the residues from his worked-up arbutin, the author obtained a 
body (m. p. 140°) which, after being several times recrystallised, resolved 
itself into two bodies, melting respectively at 138° and 146°; both 
give quinol as well as methylquinol on being decomposed by acids. 
The author proposes a constitutional formula for helicin, which is 
based on the assumption that grape-sugar does not owe its reducing 
properties to the formyl-group, but probably to one of the secondary 
carbinol-groups. D. A. L. 


Attempted Synthesis of Pyrogallol. By G. Maaarri (Gazzetta, 
1881, 353—357).—The three hydroxyl-groups in this compound are 
generally sapposed to occupy the position 1, 2,4; but this view, rest- 
ing solely on the conversion of dibromo- or diiodo-salicylic acid, or of 
the two orthophenolsulphonic acids, into pyrogallol by the action of 
melting potash, cannot, for well-known reasons, be regarded as satisfac- 
torily established. The author has therefore attempted to demonstrate 
the constitution of pyrogallol by a different process, viz., by converting 
Habermann’s nitrodimethylquinol (Abstr., 1878, 728) into the corre- 
sponding amido-compound, C,H;(NH,)(OMe)., which crystallises in 
white needles melting at 80°, and turning red at the same time; this 
mto the diazo-compound ; and decomposing this latter with water. 
By this process a few drops of a viscid reddish liquid were obtained 
having the characteristic odour of Hofmann’s pyrogallic ethers, but 


97— the quantity obtained was too small for satisfactory examination. It 
: the vill be seen, therefore, that this method, like those previously tried, 
it by as not led to any conclusive demonstration of the constitution of 
sub- pytogallol. H. W. 


Reactions of Dimethylaniline. By W. Micurer and H. Wa.per 
(Ber., 14, 2175--2177).—Dimethylaniline is converted into diamido- 
Wiphenylmethane by the action of phosphorus pentachloride. 

the On adding sodium nitrite to the calcium salt of dimethylaniline- 
{ sulphonic acid, a golden precipitate of mononitrodimethylaniline is 


a thrown down which, after suitable purification, crystallises in golden 
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leaflets. On treating the filtrate with ammonia, evaporating, anj 
adding hydrochioric acid, nitrodimethylanilinesulphonic acid is precipi. 
tated. The bariwmand calcium salts of this acid form rhombic crystals 
sparingly soluble in water. By reduction of the nitro-acid with tin apj 
hydrochloric acid, the corresponding amido-acid is obtained, crystal. 
lising in large rhombohedra; its barium and calcium salts crystallise 
in glistening leaflets. 

By the action of concentrated sulphuric acid on monobromod. 
methylaniline at 100°, dimethylanilinesulphonic acid is formed. 

V. HV. 


Butylation of Aniline. By A. Sruper (Ber., 14, 2186—2199)_ 
The author has prepared some of the derivatives of amidobutylben. 
zene (Abstr., 1881, 898); the hydriodide crystallises in golden, 
the hydrobromide in glistening white needles. In the preparation of 
amidobutylbenzene there is also formed some quantity of a mon 
highly substituted derivative, which is probably a mixture of isomerides 
of the composition 4C,H N.C, H,.C,Hy. 

Butylanisoil, prepared by the action of methyl] iodide on potassium 
butylphenol, is a colourless, strongly refractive oil (b. p. 215°5, Sp. gr. 
09368). 

Benzoylbutylphenol, formed from butylphenol and benzoic chloride, 
crystallises in large white leaflets (m. p. 83°, b. p. 335°). 

Acetylbutylphenol, from butylphenol and acetic chloride, is a colow. 
less oil (b. p. 245°, sp. gr. 0°999). 

As Engelhardt and Latschinoff have shown that thymol is deem. 
posed by phosphoric anhydride into metacresol and propylene, the 
author has studied the analogous decomposition of the isomeric butyl- 
pherol. On passing the gas given off into a solution of bromine in 
potassium bromide, isobutylene bromide was obtained, whilst the 
residue, on saponification and distillation in a current of steam, gave 
only phenol. V. EY. 


Benzoylaniline. By O. Dorper and G. Werss (Ber., 14, 1836- 
1842).—The authors have more fully investigated the chemical pr- 
perties of benzoylaniline, the preparation of which from benzoic chlo- 
ride and phthalylanilide has already been described (Abstr., 188! 
304). The base is monacid, combining with acids to form wel: 
crystallised compounds. On heating 1 mol. of the base with 3 mols.of 
methyl iodide, benzodimethylaniline methiodide, Bz.C,H,.NMel, 
obtained in large silky glistening tables ; at 181° this compound melis 
and is decomposed into methyl iodide and benzoyldimethylaniline. The 
latter crystallises in colourless leaflets (m. p. 90°), and is identical 
with the benzoyldimethylaniline obtained by the action of concentratel 
hydrochloric acid on malachite-green (Abstr., 1879, 312). Ace’ 
benzoylaniline, Bz.C,Hy.NHAc, prepared from benzoylaniline and acetic 
chloride, crystallises in long needies (m. p. 153°), insoluble in water, 
soluble in alcohol and ether. Benzobenzoylaniline, Bz.CyHyNHbs 
forms colourless glistening leaflets (m. p. 152°), insoluble in water. 
soluble in alcohol. Benzoylphenylcarbamine, Bz.CgH,.NC, is prep# 
by the action of alcoholic chloroform on benzoylaniline. It forms 
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colourless needles (m. p. 118°), insoluble in water, easily soluble in 
alcohol, ether, benzene, &c. Benzoylphenylmethane, 


Bz.C,H,.NH.COOEt, 


is prepared by the action of benzoylaniline on ethyl chlorocarbonate. 
It forms glistening leaflets (m. p. 189°), insoluble in water, soluble in 
alcohol, ether, &e. Benzoylphenylthiocarbamide, (Bz.C,H,.NH),CS, is 
obtained by heating benzoylaniline with excess of carbon bisulphide ; 
it forms colourless glistening leaflets (m. p. 166°), insoluble in water, 
soluble in alcohol, ether, benzene, &c. By the action of nitrous acid, 
benzoylaniline is converted into benzoylphenol, Bz.CsH,.OH, which 
crystallises in colourless needles (m. p. 134°), and is identical with the 
benzoylphenol obtained from benzoic chloride and phenol. On melting 
benzoylaniline with zinc chloride, a molecule of water is given off, and 
a nitril, C,;H,N, is obtained which crystallises in glistening leaflets 
(m. p. 118°), insoluble in eet in alcohol, ether, and benzene ; 
6 
its constitution is probably <4 V. H. V. 


Diamidotolyl Compounds. By W. Micuier and A. Samparo 
(Ber, 14, 2167—2175).—When orthodimethyltoluidine is heated 
with sulphuric acid, it yields products analogous to those from di- 
methylaniline, viz., dimethyltoluidinesulphonic acid, 


NMe,. C,H,;Me.SO,H, 


and tetramethyldiamidotolyl, Me,.N.C;H;Me.C;H;Me.NMe,. The former 
crystallises in large glistening prisms insoluble in alcohol, soluble in 
hot water; its barium salt crystallises in stellate leaflets, the calcium 
salt in small druses, and the zinc salt in easily soluble needles. 

The separation of the tetramethyldiamidoditolyl from the crude 
product of the reaction alone presents some difficulty, owing to tho 
fact that it does not readily crystallise from .the resinous products 
formed ; it is best prepared by precipitating the crude product with 
potassium ferrocyanide, and decomposing the ferrocyanide of the base 
with soda. Tetramethyldiamidotoly] forms long needles (m. p. 190°), 
sparingly soluble in alcohol, perfectly insoluble in water; its hydro- 
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sls. of chloride, [CsHsMe.N Me, }.2HCI, crystallises in large white needles ; its 
iI, 38 platinochloride is a golden, delicate, crystalline precipitate. Tetra- 
att methyldiamidotoly] may also be obtained by the oxidation of ortho- 
The dimethyltoluidine with manganese dioxide, or by the direct action of 
ntical = alcohol on orthodimethyltoluidine in presence of hydrochloric 
1 
on Orthobromodimethyltoluidine, prepared either by the action of 
seal romine on orthodimethyltoluidine in acetic acid solution, or by the 
vain, methylation of bromorthotoluidine, is a colourless heavy liquid (b. p- 
Hi, 244 ), insoluble in water, soluble in alcohol and ether. Bromortho- 
ter, dimethyltoluidine behaves towards sulphuric acid like orthodimethyl- 
va toluidine ieldi dib . . ° ° - 
pared the ah » yielding a dibromo-derivative of tetramethyldiamidoditolyl ; 
forms . © Substance crystallises in large white needles (m. p- 117°), insoluble 


im Water, soluble in hot alcohol aud ether. Orthobromodimethy]- 
VOL, XLu. . 
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toluidine, when oxidised with sulphuric acid and manganese dioxijp 
yields a product identical in chemical and physical properties with tly 
tetramethyldiamidotolyl melting at 80°. V. HY. 


Action of Phosphorus Pentachloride on Acetyi- and Benzoyl. 
diphenylamine. By A. Cravs (Ber., 14, 2365—2375).—Dichlon. 
benzenyldiphenylamine, NPh,CCl,Ph, is formed by the action of phos. 
phorus pentachloride on benzoyldiphenylamine at 100°. The crn 
product is dissolved in chloroform, and the solution repeatedly shaker 
with water to remove phosphorus compounds. On evaporating the 
chloroform, colourless needle-shaped crystals remain (m. p. 149°), 

If acetyldiphenylamine is substituted for benzoyldiphenylamine in 
the preceding reaction, a continuous evolution of hydrochloric acid 
takes place, and no dichloride is formed. When the solution of th 
crude product in chloroform is shaken with water, a crystalline phos 
phorus compound is deposited from the aqueons solution. The crys 
tals have the composition C,.H,)N.C,H;Cl.(PO;H.) + 2H,0. 

The oily liquid obtained by the action of phosphorus pentachlorite 
(1 mol.) on acetyldiphenylamine (2 mols:) deposits needle-shapal 
crystals (m. p. 186°) on the addition of alcoholic ammonia. The ney 
compound has the composition C,,H,,N,O. It is decomposed by pli 
tinum chloride, ammonium platinochloride being precipitated ands 
substance of the composition C,,H,,N,0; being formed. This body 
crystallises in glistening needles (m. p. 85°). W. C. 'W. 


Dry Distillation of the Mucates of Aromatic Amines. }; 
L. Licnrenstet (Ber., 14, 2093—2097).—This is in continuation of 1 
former communication (Abstr., 1881, 722). The name toluylpymi 
is proposed for the body C;,H,,N, because it was derived from a tolai- 
dine salt, and tetroldianil and tetrolditolyl respectively for CH 
and C,,HisN:, because they can be regarded as compounds of the 
hypothetical hydrocarbon tetrol C,H,, with 2 mols. of the radicle al 
C,;H,N, or tolil C,H,N. 

Tetrolditolyl oxidised with chromic mixture yields a body, CHO. 
The product of the action of ammonium sulphite on brom 
tetrolditolyl has been analysed again, and gives numbers for 


C isH.N.B iw S,0,. 


While distilling some toluidine mucate, fine slender white neeilé 
collected in the upper part of the retort; these are insoluble in ale 
hol, ether, naphtha, and benzene, and have the formula C,sHaN0 
which is that of tetrolditolil plus 2 mol. H,O. It is probably 


NC,H,.CH.CH.NC,H;, 


ee 
OH.CH.CH.OH 


Diphenylamine with mucic acid, treated in the same way 8 aniline 
does not combine with it; the author therefore adopted Altman 
method. The product of the distillation of potassium mucaté 
diphenylamine, C»H.N,, is a white crystalline body soluble in = 
solvents except water. When heated with nitric acid, sp. §* 
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it dissolves to a clear yellow solution which on further heating sud- 
denly turns black; on diluting it becomes yellow. With a mixture of 
nitric and hydrochloric acids a violet colour, turning to red, is 
produced, and, after 24 hours, a grey-green precipitate is formed. 
Bromination and oxidation experiments on this substance yielded 


Ilan unfavourable results. 
phos. The mucates of orthotoluidine, naphthylamine, and benzidine are 
cre completely decomposed by dry distillation, whilst dimethyaniline and 
haken methyldiphenylamine distil unchanged from potassium ois ae’ . 


ng the 
a 
rine in 
c acid 
of the 
» phos. 
e crys 


Preparation of Amines from Phenols and Alcohols. By V. 
Merz and W. Werrn (Ber., 14, 2343—2347).—When 8-naphthol is 
treated at 280° with an excess of ammonium acetate, B-acetonaphtha- 
lide, 8-naphthyiamine, and small quantities of #-dinaphthylamine are 
formed. In presence of glacial acetic acid, 8-acetonaphthalide is 
almost the sole product. The addition of zine chloride to the 
p-naphthol increases the yield of dinaphthylamine. As {-aceto- 
naphthalide is easily decomposed by hot dilute sulphuric acid, the 
naphthylamine can easily be isolated. When a-naphthol is substi- 
tuted for 8-naphthol, a smaller yield of naphthylamine is obtained. 


hloride 
shapel 


he new 


by ple The chief product of the action of ammonia calcium chloride on a- 
1 anda or 8-naphthol is the corresponding mononaphthylamine, but when 
s body ammonia zine chloride is used, dinaphthylamine is the chief product. 

. W. Almost the theoretical yield of paratolyl or phenyl-B-naphthylamine 


is obtained by the action of aniline or paratoluidine calcium chloride 
on 8-naphthol. With a-naphthol less favourable results are obtained. 
Paratoly] 8-naphthylamine crystallises in glistening scales (m. p. 
102°), freely soluble in hot alcohol and in light petroleum. 


es, By 
ion of 8 


uylpyrnl 


a tolu Phenylparatolylamine can be prepared by the action of paratolui- 
C Hid dine zinc chloride on phenol or of aniline zinc chloride on paracresol 
5 of the at 250°, and also by Beating a mixture of aniline and paracresol with 
ticle an JMS antimony trichloride. 


Resorcinol is converted into metowydiphenylamine, NHPh.C,H,.0H, 
by treatment with ammonia calcium chloride at 270°. This body 
crystallises in white plates or needles (m. p. 82°), and forms crystal- 
line compounds with potassium, sodium, barium, &c. 

Aniline zine chloride acts on ordinary amyl alcohol, yielding amido- 
amylbenzene, NHPh.C;H,,. WwW. C. W. 
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Reaction of Organic Compounds with Rosaniline Sul- 
Phite. By J. G. Scumur (Ber., 14, 1848—1851).—The researches 
of Schiff (Compt. rend., 64, 482) and of Caro have established that 
aldehydes give a characteristic violet reaction with a solution prepared 
by treating rosaniline salts with acid sodium sulphite and sulphuric 
acid. The author has observed this reaction with many aldehydes or 
“mpounds of an aldehydic nature, and finds that it is a general 


as anil ristic of this class. Attention is drawn to the fact that 
Alms although chloral gives this reaction, chloral hydrate does not, which 
cate “tds support to the view that the latter compound is of the nature of 
le mn er glycol, and is not a molecular combination of chloral and water. 


°ng other classes of compounds, acetone, and methyl and ethyl 
n 
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alcohols freshly distilled from ammoniacal silver solution, go ag {) 
ensure the absence of aldehyde, give the violet tint, but the highe 
homologues are without action. V. HY. 


Preparation of Carbotriphenylamine. By W. Micuzpe an 
H. Watper (Ber., 14, 2174—2175).—If 4 parts of aniline be added 
gradually to 1 part of trichloromethylsulphochloride, the crude 
product decomposed by water, the unattacked aniline distilled off ing 
current of steam, and the residue dissolved in hydrochloric acid, jt 
gives a compound identical in chemical and physical properties with 
the hydrochleride of carbotriphenylamine. This reaction shows that 
trichloromethy] sulphochloride undergoes a decomposition analogous to 
that of tetrachloromethane (Abstr., 1879, 920). Vetoes 


Anhydro-compounds (Continuation). By H. Hitpyer (Annala, 
209, 339—384).— The diphenyl derivatives have already been 
described by A. Osten (this Journal, 1874, 580) and by Liiddens (this 
Journal, 1875, 1258). See also Watts’s Dictionary, Suppl. 2, p. 937, 
and Suppl. 3, p. 660. 


N 
Ethenylphenylenediamine, CHK ScMe (m. p. 170°), is prepared 
NH 


by treating a solution of acetorthonitranilide in glacial acetic acid 
with metallic tin (Ber., 8, 677), or by the reduction of brome 
nitracetanilide with tin and hydrochloric acid (this Journal, 1873, 
1147; 1874, 78). 

Friederici has pointed out (Abstr., 1879, 311) that nitrotrichloraceto- 
toluide does not give an anhydro base on reduction, but forms toluylene- 
diamine. Metanitroparavaleryltoluide (m. p. 88°), on reduction 
with tin and hydrochloric acid, yields anhydrovaleryldiamidotoluen, 


N 
C,H,;Me SC.C.Hs. This base crystallises in prisms (m. p. 145’), 
NH 
which are freely soluble in alcohol. It does not form crystalline salts 
Anhydro-bases from Dibaste Acids.—Oxaldinitranilide, 


(NO,.C,Hy.NH;)C,0., 


is deposited in crystalline plates (m. p. 260°), when strong nitric acil 
is slowly added to a solution of oxanilide in glacial acetic acid. Thi 
substance is insoluble in alcohol, ether, and chloroform. It yields 
paradiamidobenzene on reduction, but no anhydro-base. a 

By the action of anhydrous oxalic acid on orthonitraniline at 130", 
a mixture of oxalorthonitranilic acid, ethyl oxalorthonitranilate, 
oxalorthonitranilide is produced. If the product is extracted with 
alcohol and afterwards with acetic acid, oxalorthonitranilide rema® 
undissolved. On evaporating the alcoholic and acetic acid extracts, 
nitranilic acid, CsH,(NO,).NH(CO).COOH + 2H,0, is deposited ® 
silvery needles, soluble in water, acetic acid, and in soda-lye. The mother 
liquor contains the ethylic salt of this acid, C.H(NO,).NH.(C0.)CO0F 
(m. p. 112°), which crystallises in yellow needles, soluble im alcohol 
ether, petroleum, carbon bisulphide, glacial acetic acid, benzene, ® 
acetone. 
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Oxalorthonitranilide, [CsH,(NO,).NH,]2C.0,, forms needles of a pale 
ellow colour, freely soluble in aniline. It melts above 300°, and sub- 
jimes with partial decomposition. 
Formorthonitranilide, CsHy(NO,).NH.COH, prepared by boiling 
orthonitraniline with anhydrous formic acid, crystallises in yellow 
needles (m. p. 122°), which dissolve freely in alcohol, ether, carbon 
bisulphide, benzene, chloroform, acetone, glacial acetic acid, and hot 


as to 
vigher 
V. 


R and 
added 
crude 


i ina water. N N 
- Anhydroxanilide, CH ‘ Yo—0f OH, prepared by treat- 
rs that NH NH 


ing a concentrated solution of oxorthonitranilide in glacial acetic acid 
with metallic tin, forms yellow needles, freely soluble in glacial acetic 
acid. The base does not melt at 300°, but can be volatikised without 
decomposition. It forms crystailine salts with hydrochloric, nitric, 
and sulphuric acids. 

Ditolyloeamide, (CsH,Me.NH).C,O,, is a colourless crystalline body 
(m. p. 263°), soluble in hot acetic acid. By the action of strong 
nitric acid, it is converted into the dinitro-derivative, which yields 
anhydrowaltolwidide, C\sH,Ny, on reduction with tin and acetic acid. 
This base melts about 193°, and does not form a crystalline hydro- 
chloride or sulphate. 

Ortho- and para-nitrophenyl succinimides (m. p. 156° an 205° re- 
spectively) have been previously described by Taylor (this Journal, 
1876, 602). On reduction with tin and aqueous hydrochloric acid, they 
are converted into succinic acid and diamido-benzene; but on treating 


ous to 


» 3 


unalen, 
> been 
is (this 
py. 937, 


repared 


ie acid 
bromo 


, 1873, 


yraceto- orthonitrophenylsuccinimide with glacial acetic acid saturated with 
uylene- hydrochloric acid gas, an unstable base, C,H,(NH,).N(CO.C,H,.CO), 
a is formed, which is rapidly converted into the anhydro-compound 
toluene, 


N 
— BB Ga SC.C.H,CO. This anhydro-derivative unites with 2 mols. HCI 
. 145") \y% 
to form a colourless crystalline salt. 

Succindinitranilide [CgsH,(NO,).N H,},C,H,O,, forms yellow needle- 
shaped crystals, soluble in aniline. 

Tolylsuccinimide, CsH,MeN.C,H,O, (m. p. 150°), and its nitro-deri- 
vative, CsH;Me(NO,).N.C,H,O, (m. p. 140°), have been described by 
Taylor (loc. cit.). Ditolylsuccinimide, (CgH,Me.NH).C,H,O, (m. p. 
250°), is sparingly soluble in hot alcohul. It yields a tetranitro-deri- 
vative, which is insoluble in the usual solvents, and decomposes on 
melting. The dinitro-product forms yellow needles (m. p. 217)’, 
sparingly soluble in alcohol and chloroform. 


ne salts. 


tric acid 
j. This 
it yields 


at 130°, 
ate, aud 


ed with Vhen a mixture of naphthylamine and succinic acid is heated at 
ven 190° for 12 hours, naphthylsuccinimide and succinnaphthylamide are 
ots, oxsh produced, They are separated by the insolubility of the latter com- 
sited i pound in alcohol. 
e mother oe tlyleuceinimide, C\oH,N.C,H,0,, forms colourless crystals (m. p. 
COE 5 ), soluble in alcohol. It yields a dinitro-derivative (m. p. 150°). 
aleobol ! wemnaphthylamide, (CioH,;.NH).C,H,O., is deposited from a solution 
one, and in Strong acetic acid in colourless needles (m. p. 285°). By the action 


of strong nitric acid, a mixture of tetra- and octo-nitro-products is 
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formed. The tetra-nitro-derivative melts at 225° with decomposition: 
it is soluble in strong acetic acid. The octo-derivative melts at 255°, 
and is insoluble in boiling acetic acid. W. C. W. 


Diamidosulphobenzide. By E. Witp (Ber., 14, 2184—2185) 
This paper is a preliminary notice with regard to the action of methy| 
alcohol on diamidosulphobenzide in presence of hydrochloric agi, 
A substituted ammonium chloride is formed of tetramethylsulpho. 
benzide and methyl chloride, which is readily decomposed by heat into 
these two constituents. V. #. Y. 


Polysubstituted Carbamides. By W. Micnuier and A. Zimve. 
MANN (Ber., 14, 2177—2179).—If a solution of metaphenylenediamine 
in chloroform is saturated with carbonic chloride, it solidifies after 
some time with production of a phenylenecarbamide of formula 
OHL< NH >CO, or some multiple of it. This compound is a white 
amorphous powder, insoluble in ordinary solvents; it is carbonised at 
300° without melting. 

If a solution of benzidine is treated in the same way, a white 
amorphous insoluble product is obtained, which cannot, however, be 
separated from the crude product of the reaction in a sufficiently pure 
state for exact analysis. 

Paramidodimethylaniline and carbonic chloride form a white pulpy 
mass, which can be purified by dissolving it in hydrochloric acid and 
precipitating with ammonia. The substituted carbamide formed, 
Me.N.C,Hy.NH.CO.NH.C,H,Me, ecrystallises from alcohol in small 
needles (m. p. 246°). The platinochloride is an orange-coloured pre- 
cipitate, The compound is identical with a carbamide obtained by 
Binder (Abstr., 1879, 627). V. HY. 


Polysubstituted Carbamides. By W. Micuter and E. Keti 
(Ber., 14, 2181—2184).—When carbonic chloride is passed into 4 
solution of triphenylguanidine in benzene, a precipitate of the hydre- 
chloride of triphenylguanidine is formed. If this is filtered off aud 
the solution evaporated, colourless tabular crystals (m. p. 134°) of 8 


carbamide, PLN:C<Npp >CO, separate out. This substance, when 


heated with hydrochloric acid to high temperatures, is decomposed 
into aniline and carbonic anhydride; when heated with aniline, 
yields carbanilide. On dry distillation, it is completely decomposed 
into aniline and carbodiphenylimide. 

In like manner by the action of carbonic chloride on ethylene- 
diphenyldiamine, a carbamide of composition< G4)" N p> 8 
formed, which crystallises in large leaflets (m. p. 209°). In order - 
obtain the chloride corresponding with this amide, the erude prodae’ 
of the action of carbonic chloride on the base is shaken up with water 
and crystallised from alcohol. A substance (m. p. 167°) was obtained 
which probably had the constitution (COCINPh.C,H,NP h),00, 
which is converted very easily into the carbamide (m. P- 2) 
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described above, and, on dry distillation, is decomposed into carbonic 
chloride and ethyldiphenylcarbamide. 
Also by the action y: —— chloride on ethylenediparatolyl- 
; d ° 2: qthy . . ° ° 
diamine, carbamide,< G37 NC.H,> C9: is obtained, crystallising in 
large glistening needles (m. p. 228°); also a chloride (m. p. 155°), 
which is easily decomposed into carbonic chloride and ethylene- 
raditolylearbamide. ‘The authors draw attention to this new class 
of chlorides of carbamides which are thus decomposed into carbonic 
chloride and the carbamide. V. H. V. 


Polysubstituted Carbamides. By F. Kaurmann (Ber., 14, 2185), 
—The author has found that the product of the action of diphenyl- 
amine on the chloride of phenylethylcarbamide is identical in chemical 
and physical properties with the product of the action of ethylaniline 
on the chloride of diphenylearbamide. This result is in accordance 
with the theory of the equality of the carbon-atom affinities, but is in 
direct contradiction to the results obtained by Schreiner (Abstr., 1881, 
88). V. H. V. 


Action of Phenylthiocarbimide on the Nitranilines. By 
§. M. Losanrrsch (Ber., 14, 2365). — Metamononitrodiphenylthio- 
carbamide (m. p. 155°) is deposited in yellow needles from an alcoholic 
solution containing equal molecules of metanitraniline and phenyl- 
thiocarbimide, CsH,(NO,).NH, + PhNCS = NHPh.CS.NH.C,H,.NO,. 
be compound has been previously described by Brickner (Ber., 7, 
235). 

Ortho- and para-nitraniline do not combine with phenylthiocarbimide. 
W. C. W. 


Dibromobenzoic Acid from Orthoparadinitrobenzoic Acid. 
By W. Hacperstapr (Ber., 14, 2215).—Claus and Lade have shown 
that the action of bromine on orthonitrobenzoic acid gives dibromo- 
benzoic acid and dibrumobenzene: the author has obtained similar 
results with paranitrobenzoic acid. By a similar reaction orthopara- 
dinitrobenzoic acid gives dibromobenzoic acid and bromobenzene. 
The former compound crystallises in large colourless needles (m. p. 


when 223°); its barium salt in small coherent crystals of composition 
nposed (C,HBr,0,),Ba + 4$H,0. V. H. V. 
ne, it 


Methylphenylamidobenzoic Acid. By W. Micutnr and A. 
Sarauw (Ber., 14, 2180—2181)—If methyldiphenylamine is dissolved 
m benzene, carbonic chloride passed in to saturation, and the mixture 
heated in sealed tubes, the acid chloride of methylphenylamidobenzoic 
acid is formed. On decomposing this with water, dissolving in ammo- 
ila, and precipitating with acetic acid, methylphenylamidobenzoic 
acid is obtained as a reddish precipitate (m. p. 184°), soluble in hot 
alcohol. The acid, when heated in sealed tubes with concentrated 


| water : . ‘ 

ytaine’ hydrochloric acid, is decomposed into diphenylamine, carbonic anhy- 

h),C0 ride, and methyl chloride. The barium salt forms glistening leaflets ; 
: V.HV 


the silver salt, a white amorphous precipitate. 
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Compounds of Orthobenzoylbenzoic Acid with Phenols 
By H. v. Pecumann (Ber., 14, 1859—1867.)—By the action of phe. 
nols on orthobenzoylbenzoic acid, the author has obtained phthaleins 
analogous to the monoxydiphenylphthalein already described (Abstr, 
1881, 96). 

~O= 


Phenylresorcinphthalein, CsH;(OH)..PhC< C,H? © O, is obtained by 


heating a mixture of 1 mol. resorcinol with 2 mols. benzoylbenzoic 
acid at 195—200°. This compound (m.p. 175°) dissolves in most 
solvents; by heating to 200° it is partially decomposed with formation 
of a substance soluble in alkalis, and giving a green fluorescent liquid, 
A greenish-blue liquid is obtained by decomposing the phthalein with 
concentrated hydrochloric acid. The diacetylphthalein, CyH,0,Ac, 
crystallises in prisms (m. p. 137°). A dibromo-derivative is obtained 
by the action of the necessary quantity of bromine on a solution of 
the phthalein in acetic acid; it forms colourless crystals (m. p. 219); 
an excess of bromine decomposes the phthalein into benzoylbenzoic 
acid and tribromoresorcinol. 

Diowytriphenylmethanecarboxylic acid, C;xA;(OH)..C HPh.C,H,.COOH, 
obtained by the reduction of the phthalein with zinc-dust in the form 
of glistening crystals (m. p. 184°), is converted into a fluorescent 
anthranol by the action of concentrated sulphuric acid. 

Phenylresorcinophthalein anhydride, C..HO;, is prepared by heating 
a mixture of benzoylbenzoic acid and resorcinol with strong sulphuric 
acid. After suitable purification, this compound forms colourless 
crystalline needles (m. p. 285°) ; the diacetyl-derivative isa crystalliae 
body (m. p. 245°). In the course of the preparation of the phthalein 
or its anhydride, a compound was observed characterised by dissolving 
in alkalis with a red colour and strong green fluorescence, but could 
not be obtained sufficiently pure for analysis. It probably belongs to 
the class of complex resorcinol ethers (Barth and Weidel, Abstr, 
1878, 61). 

nQi— 


Phenylpyrogallophthalein, CsxH,(OH)3.Ph0< CH >CO, obtained by 
en4 


heating 2 mols. benzoylbenzoic acid with 1 mol. pyrogallol, crystal. 
lises from acetic acid solution with 1 mol. of the acid in four-sided 
tablets (m. p. 189°). The phthalein dissolves in alkalis, forming & 
red-brown, and in hydrochloric acid forming a blue-green solution. 
The. triacetyl-derivative, CxH,O;Ac;, crystallises in small delicate 
needles. Trioxytriphenylmethanecarboxylic acid, formed by reducing 
the phthalein with zinc-dust, is unstable, being converted into a 
oxyanthranol-derivative. Vv. H 


Combination of Orthobenzoylbenzoic Acid with Hydro 
carbons. By H. v. Pecumann (Ber., 14, 1865—1867).—By heating 
benzoylbenzoic acid with acetic anhydride at 100°, a mixed anhy- 
dride is formed, BzC,H,.COOAe, in crystalline scales (m. p. 112). 
At 200° this compound is decomposed into acetic and benzoylbens0le 
anhydrides, the latter of which crystallises in colourless prs 
(m. p. 120°). By the action of aluminium chloride on benzoylbent- 
acetic anhydride and benzene, diphenylphthalide is obtained, resembling 
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in its reactions the substance obtained by Baeyer (Abstr., 1879, 636). 
The reaction between benzoylbenzoacetic anhydride, benzene, and 
aluminium chloride, differs from the similar reaction with simple 
anhydrides of monobasic acids examined by Friedel and Crafts (Abstr., 
1878, 792); in the latter a ketonic compound is formed, whilst the 
former behaves precisely as the free acids. Phenyltolylphthalide and 
ditolylphthalide were also prepared, and gave the characteristic 
oxyanthranol reaction. V. HY. 


Metatoluic Acid and its Derivatives. By O. Jaconsen (Ber., 
14, 2347—2357).—Pure metatoluic acid can be prepared from com- 


with mercial xylene by the following process :—Pure ¢-metaxylenesulphon- 
Ae, amide obtained from crystalline metaxylenesulphonic acid is converted 
ined into sulphaminetoluic acid by oxidation with potassium permanganate 
m. of (Ber., 11, 896). The barium salt is prepared from the acid and purified 
%); by recrystallisation. The acid is again liberated, and decomposed by the 
\201¢ action of strong hydrochloric acid at 230°. The metatoluic acid 


which is formed is distilled in a current of steam. The acid melts at 
110°, and boils at 263°. It is deposited from dilute solutions in 
slender needles, freely soluble in alcohol and ether. 1 part of the 
avid dissolves in 1,170 parts of water at 15°, and in 60 at 100°. 
Calcium metatoluate, (CsH,O,).Ca + 3H,0, forms silky needles; 
100 parts of water at 15° dissolve 3°17 parts, and at 100° 8-2 parts of 
this salt. Bariwm metatoluate, (CsH,O.),Ba + 2H,0, erystallises in 
thombic plates, and is less soluble than the calcium salt. 
When metato!nic acid is dissolved in bromine, two monobromo- 
derivatives are formed, which can be separated by the difference in 
solubility of their barium salts. 
y-Bromometatoluic acid, CsH;(COOH)MeBr [ 1: 3: 4), is deposited 
from an alcoholic solution in prisms (m. p. 209°). The barium salt 
crystallises in thin plates or flat prisms containing 4 mols. H,O. It is 
sparingly soluble in water. This acid is identical with the parabromo- 
toluic acid which Ahrens (Zeits. Chem., 1867, 525; 1869, 106) obtained 
by the oxidation of monobromoxylene. 

8-Bromometatolwie acid (m. p. 140—145°) is probably identical with 
the acid which Richter obtained by the action of potassium cyanide 
on bromonitrotoluene. It forms an easily soluble barium salt. On 


0. nitration metatoluic acid yields two mononitro-acids, which can be 
licate separated by the difference in the solubility of their barium salts. 
ucing 2-Nitrometatoluic acid, C;HsMe(NO,).COOH [1 : 2 : 3], erystallises in 
0 aD monoclinic prisms (m. p. 219°), Its barium salt contains 2 mols. HO. 
V. The amido-acid melts at 172°. The a-nitro-acid is identical with one 


of the three acids which Ahrens (loc. cit.) obtained by the action of 


ydro- uitric acid on a mixture of toluic acids. 

rating 8-Nitrometatoluic acid, CsH;Me(NO,).COOH [1 : 4 : 8], is formed in 
anhy- much smaller quantity than the a-acid. The barium salt is but 
112°). sparingly soluble in hot water. The free acid melts at 182°. On 


reduction with tin and hydrochloric acid, it yields an amido-acid 
(m.p. 132°). On treatment with fuming sulphuric acid metatoluic 
cid yields two sulphonic acids, which could not be separated from 
each other. The sodium salt of the mixed acids fused with potash 
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yields parabromosalicylic acid and symmetrical hydroxytoluie aojj 
The sulphonic acids produced by the action of fuming sulphuric g¢ij 
on metatoluic acid must therefore have the formulae— 


C.H,Me(COOH).SO,H [1 : 3: 4] and [1: 3:5]. 
W. C.W. 


Oxidation of Parasubstitution-products of Aromatic Hydro. 
carbons. By I. Remsen and L. B. Hatt (Amer. Chem. J., 2, 50) 


1 2 4 

Sulphamine-paratoluic acid, CsHyNSO,=CsH,(CHsSO.NH,)(CO0H), 
is prepared by gently heating p-xylenesulphamide with chromic acid 
mixture for six or eight hours, washing the crystalline mass which 
separates on cooling with cold water, then dissolving it in dilute 
sodium carbonate, evaporating the solution to a small bulk, and 
leaving it to cool, whereupon any unaltered amide separates out, after 
which the sulphamine-p-toluic acid may be precipitated by hydro. 
chloric acid. It is thus obtained in long needle-shaped crystals 
melting at 267°. The same acid is obtained by oxidising cymene 
sulphonamide with the chromic acid mixture, a compound of theamide 
with chromic oxide being formed at the same time in green lumps, 
soluble in alcohol, and reprecipitated therefrom by water. 

Transformation of Sulphamine-p-toluic Acid into the corresponding 
Hydroxy-acids.—When this acid is fused in a silver crucible with 
potash, the melt dissolved in water, and the solution treated with 
hydrochloric acid, a white crystalline powder is precipitated, which 
sublimes without melting at a temperature a little above 300°, and 
forms an aqueous solution which gives a violet-red colour with ferrie 
chloride, by which characters it is shown to consist of hydroxy. 
terephthalic acid, C,H;(COOH)(OH)(COOH) [1: 2:4]; and the 
mother-liquor, on evaporation to a small bulk, yields another acid, 
which when purified by boiling with animal charcoal and recrystal- 
lisation, forms long transparent shining needles, and yields a lead salt 
agreeing in character with that of the hydroxyparatoluic acid, 
C.H;(CH;)(OH).COOH, prepared by Flesch (Ber., 10, 144), and by 
v. Gerichten (cbid., 11, 1586). The latter chemist, however, assigns 
to this lead salt 2 mols. water of crystallisation, whereas Remsen and 
Hall find that it contains only 14 mols. water. The acid separated from 
this salt crystallises in needles, melts at 295°, dissolves with difficulty 
in cold but easily in hot water, volatilises slowly with water-vapout, 
and gives no coloration with ferric chloride. These properties show 
that it is identical with a-hydroxytoluic acid, in which, as shown by 
v. Gerichten, the OH-group is in the ortho-position with respect © 
the methyl-group. Hence it follows that in sulphamine-p-toluic acid 
the sulponhamide-group and the methyl are in the ortho-position witl 
respect to each other, while, as the acid is derived from paraxylene, 
the methyl and carboxyl are para to one another: hence the formula 
above given. a 

The structure of this acid affords a confirmation of a law which 8 
likewise found to hold good in other instances, viz., that the negatit? 
group protects the hydrocarbon residue, preventing its oxidation by the 
chromic acid. A similar protective action is exerted by Cl, Br, NOs 
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and SO;H: thus when bromine acts upon para-ethyltoluene and the 
product is oxidised, a bromoparatoluic acid is obtained, the bromine 
serving to protect the methyl-group from oxidation. } 
Sulphoterephthalic acid, CsH,SO, = C.H3(SO;H) (COOH), 16 pro- 
duced by heating sulphamine-p-toluic acid (1 g.) with potassium 
permanganate (5 g.) and water (100 c.c.) on the water-bath for seven 
or eight hours. The solution freed from a slight excess of perman- 
nate by reduction with alcohol, then filtered, concentrated, and 
treated with hydrochloric acid, yields a white crystalline precipitate of 


OH), monopotassic sulphoterephthalate, CsH,(COOH )(SO,K) + H.O, which 
> acid crystallises from a concentrated aqueous solution in long transparent 
which needles, from a dilute solution in well-developed plates. It is 
lilute spariugly soluble in cold water, particularly in presence of hydro- 
, and chloric acid, easily soluble in warm water. H. W. 
after 

ydro- The Third Xylic Acid and its Corresponding Xylidenic 
ystals Acid. By O. Jaconsen (Ber., 14, 211U—2116).—By the oxidation of 
nene. pseudocumene, two only of the three monocarboxylic acids have been 
mide obtained. The author has now prepared the third by heating pure 
Lmps, monobromoparaxylene with sodium-amalgam and ethyl chlorocarbo- 


uate at 110°, and saponifying the resulting ethereal salt. It is finally 
purified by distillation with steam, aud crystallisation of the calcium 
salt. Isowylic acid, CsH;Me,.COOH (1: 4: 3), crystallises from 
alcohol in stellate groups of large needles, free from water (m. p. 132° ; 
b, p. 268°), it sublimes below its melting point in long very flexible 
needles, and distils without decompusition. The calcium salt, 


(C,H,O,) aC a+ 2H.0, 


roxy 

1 the is moderately soluble in water. It loses its water at 150°. The paraxy- 
acid, lene obtained by heating this salt with lime, melted without any further 
ystal- purification under 10°. The barium salt, (CyH,O.).Ba + 4H,0, crys- 
d salt tallises in compact cakes of very small needles (melting at 100° in its 
acid, water of crystallisation), which are very soluble. The potassium sult 
nd by crystallises from a syrupy solution in a mass of prisms or needles. ‘lhe 
ssi ns silver salt forms a flocculent precipitate, soluble in warm water, and 
n and crystallising out again on cooling in small needles. The copper sult 


separates out as a light blue-green amorphous mass which soon 
changes under the liquid into rosettes of microscopic needles ; it is not 
very soluble in water, The lead salt is a white precipitate, moderately 
soluble in hot water, and is deposited in crystalline. flocks on cooling. 
The irow salt is light yellow-brown, and is insoluble in water and ferric 
chloride. Isoaylylamide (m. p. 186°) is sparingly soluble in water, 


¢ acid easily in aleohol. From the latter, it crystallises in masses of fine 
) with long soft needles, from the former in beautiful long brittle needles ; 
~ ae liberated from the amide by hydrochloric acid melted at 
rm a 


pp olereury-paracylyl, (C,H,).Hg, is produced in large quantities as a 
ye-product in the preparation of isoxylic acid. It is insoluble in 
— sparingly soluble in ether and hot alcohol, very easily in chloro- 
orm, carbon bisulphide, and the benzene series of hydrocarbons. It 
“parates from toluene in hard, dense, transparent prisms (m. p- 123°), 
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which are coloured yellowish by exposure to light. The diparanyly) 
(C.H,)2, obtained by distilling this substance, crystallises from jo; 
alcohol in arborescent ramifications of long needles (m. p. 125°), 
Xylic acid is converted into a dicarboxylic acid, B-xylidenie goij 
by oxidation with potassium permanganate at ordinary temperatures. 
the acid is insoluble in cold and only very slightly soluble in ho 
water, and crystallises in tufts of microscopic needles, thus differing 
from ordinary xylidenic acid; when a concentrated solution in hydro. 
chloric acid at 22U—230° is gradually cooled, it is deposited in small 
rhombic tablets. It is soluble in hot alcohol, and crystallises out in 
warts of small needles with a glass-like lustre. It softens at 310° and 
melts between 320—330°, subliming below its melting point in small 
dense, vitreous crystals. The bariwm salt does not crystallise, the 
solution drying up to a gummy mass. The zinc salt is easily 
soluble in cold, but only very sparingly in hot water. The ammonium 
salt is very soluble, and forms a long radiating crystalline mass. The 
copper salt is pale blue. The silver salt crystallises from water ig 
nodules of small hard crystals. The ammonium salt gives no precipi- 
tate in the cold with zinc sulphate; but when warmed, one forms, if 
an excess of the zinc salt is avoided. The hydroxy-acid, formed by 
fusing the sulphonic acid with potash, remains unaltered by heating 
to 220—225° with hydrochloric acid: it yields a phenol, when dis 
tilled with lime. The acid is very soluble in hot, but only very slightly 
in cold water, crystallising out on cooling in stellate groups of 
needles (m. p. 270° with slight decomposition). Its aqueous solution 
gives no reaction with ferric chloride, but solutions of its salts girea 
pale brown precipitate. From these properties, the author thinks that 
this acid is a homologue of +-hydroxyisophthalic acid, and therefor, 
the A-xylidenic acid would be orthoparahomoisophthalic acid, which 
should be identical with Blomstrand’s carboxylic acid made from 
a-toluenedisulphonic acid and sodium formate. D. A. L 


Preparation of Paranitrophenylacetic Acid. By 8. Ganrit 
(Ber., 14, 2341—2342).---Paranitrophenylacetic acid can easily be 
prepared by heating nitrobenzyl cyanide with strong hydrochlor 
acid at 100° in sealed tubes. Nitrobenzyl cyanide (m. p. 117) 
obtained by pouring a solution of benzyl cyanide (1 part) in coll 
fuming nitric acid (9 parts) into 40 parts of cold water. ae 


Dinitrophenylacetic Acid Derivatives. By S. Gasrizp and R 
Meyer (Ber., 14, 2332—2341).—Paradiazonitroso-oxindol chloride, 


CIN, CH < CHO) >CO, is deposited in golden needles, when amy! 


nitrite (10 grams) is added to amidoxindol hydrochloride (4 
grams), dissolved in a mixture of warm alcohol (100 grams), water 
(15 grams), and hydrochloric acid (20 grams, sp. gr. 1°13). Thesolt 
tion is allowed to cool before the amyl nitrite is added. Nitroso- 
oxindol is formed when this diazo-compound is boiled for one hout 
with alcohol. 
Nitrosomethylorthonitrobenzene (described Ber., 14, 826) yields ortho 
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nitrobenzaldehyde and nitrous oxide, on oxidation with potassium 
dichromate, potassium permanganate, or ferric sulphate— 


2(C,H,(NO:).CH:.NO) + O, = 2[C.H,(NO,).COH } + H,O + N,O. 


Methylated nitrosomethylorthonitrobenzene, CsHy(NO.).CHMeNO, is 
prepared by digesting in sealed tubes at 100°, a mixture of nitroso- 


ylyl, 
hot 


acid, 
Tes ; 
hot 


ring methylnitrobenzene (2 parts), with potash (1'2), methyl alcohol (2°5), 
dro. and methyl iodide (8 parts). After removing the alcohol from the 
mall crude product, the residue is distilled in a current of steam. The oily 
at in liquid in the distillate solidifies, forming silky needles (m. p. 58°), 


and 
mall 
the 


which are sparingly soluble in water, but dissolve freely in most of 
the ordinary solvents. On boiling nitrosomethylnitrobenzene with 
acetic anhydride, a molecule of water is expelled, and orthonitrobenzo- 


asily nitril, CsH,(NO.).CN [1:2], is formed. Nitrosomethylnitrobenzene 
ntum is converted into nitrosomethylamidobenzene by reduction with ammo- 
The nium sulphide, The amido-derivative crystallises in colourless 


er in 
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needles, soluble in alcohol, ether, carbon bisulphide, and glacial acetic 
acid. The crystals melt at 132°, but begin to sublime at 100°. 

By the action of methyl iodide, an atom of hydrogen can be re- 
placed by methyl, forming the compound NH,.C,H,.CH.MeNO, 
which is liquid at the ordinary temperature. The hydrochloride of 
this base crystallises in thick prisms, and the acetic derivative 


MeCO.NH.C;H,.CH.MeNO 


in rectangular prisms (m. p. 109°). 

By the action of acetic anhydride on nitrosomethylamidobenzene, a 
diacetic derivative, C;H,N,O(Ac,), is produced, which crystallises in 
prisms (m. p. 127°5°), insoluble in acids and alkalis. W. C. W. 


Occurrence of Phenylamidopropionic Acid amongst the 
Products of Decomposition of Albuminoid Bodies. By H. 
Scuutze and J. Barsrert (Ber., 14, 1785—1791).—This acid has been 
discovered amongst the bodies extracted from the etiolated germinal 
plants of Lupinus luteus; it is separated from the accompanying 
amido-acids by the insolubility of its copper salt. The free acid, pre- 
pared by decomposing the copper salt with sulphuretted hydrogen, 
crystallises from hot water in shining transparent leaflets. From 
dilute solutions, it erystallises in groups of white needles containing 
water of crystallisation. It is sparingly soluble in cold, but easily 
soluble in hot water, and slightly soluble in alcohol. The formula of 
this acid is CyH,,NO,; its hydrochloride, C,H,,NO,HCI, crystallises 
IL prisms, unaltered by exposure to the air. By oxidation the acid is 
converted into benzoic acid; when heated in glass tubes, it melts at 
about 250°, and is decomposed into a volatile substance, which is 


° ‘pparently the carbonate of a base Cs5H,,N. From this carbonate the 
aes Platinochloride has been obtained having the formula 
tro8t (CsH\.N.HC1),, PtCl, ; 


_ soluble in hot water, and on cooling crystallises in yellow leaflets. 
he base yields benzoic acid on oxidation, and is probably identical 


with the phenylethylamine Ph(CH,)..NHg, described by Bernthsen. 


190 > ABSTRACTS OF CHEMICAL PAPERS, 


Beside the carbonate of this base, another compound is obtained fym 
the amido-acid, which has not been analysed. The amido-acid djs. 
tilled with lime appears to yield the base, C,H,,N, alone. 

The authors consider that this phenylamidopropionie acid jg , 
homologue of the phenylamidoacetic acid described by Tiemann, ani 
that this phenylamidopropionic acid owes it formation to the decom. 
position of albuminoid substances of the seed, during germination; 
for ungerminated seeds do not yield this acid. Further, by decon. 
posing the albumin of pumpkin seeds with hydrochloric acid ani 
stannous chloride, a small quantity of this phenylamidopropionic acid 
appears to be formed. P. P.B. 


Interpretation of Syntheses by Perkin’s Reaction By R 
Firtia (Ber., 14, 1824—1826).—In the preparation of phenylisocr. 
tonic acid from benzaldehyde, succinic anhydride and sodium succinate 
Jayne (Annalen, 208, 211) has observed the formation of the sodium 
salt of an acid, C,,HiO, (m. p. 100°) which, on heating, is resolved 
into phenylcrotonic acid and carbonic anhydride. The same products 
are obtained by substituting acetic anhydride for succinic anhydride; 
in this case no cinnamic acid is formed. The acid, C,,H,O,, is mono- 
basic, and, by continued boiling with alkalis or alkaline carbonates, 
forms a second class of salts having the formula C,,H,O;M’>. The 
author, therefore, considers the acid to be a lactonic acid, having the 


constitution C0< Oy, >CH.COOH. A Galler old be 


been obtained by Pinfield by the action of benzaldehyde on dry sodium 
pyrotartrate and acetic anhydride. The acid is the next higher homo- 
logue of the above, forming, like it, two classes of salts, and melts at 
177°. To it the author assigns the following constitution :— 


0.CHPh 
CO< Give > CH-COOH. 


By dry distillation it is converted into a hydrocarbon, CH, (b.p 
176—177°), which unites with bromine to form a dibromide, CH,Br, 
The acid, C,,.H,.0,, combines with hydrobromie acid, forming an acid, 
Cy.H,,0,Br (m. p. 149°), and which, when dissolved in water, is 
resolved into carbonic anhydride, hydrobromie acid, and an acid, 
C,,H.0, (m. p. 112°). 

From these facts the author considers that the reaction takes place 
between the aldehyde and the sodium salt, and not between the alde- 
hyde and the anhydride, as stated by Perkin. The anhydride is com 
sidered to act as a dehydrating agent, otherwise the above compounés 
would have yielded cinnamic acid. Further, the reaction is attended 
by a condensation similar to that observed by Wiirtz in the form 
tion of aldol; and therefore by the action of sodium acetate and 
benzaldehyde, phenyllactic acid should be obtained: but as this acid 
is easily converted into cinnamic acid, the latter is obtained as final 
product, from the manner in which the synthesis is ae : 

Notes. By E. Ervenmeyer (Ber., 14, 1867—1869).—Bromacryt 
Acid.—The bromacrylic acid from «-8-dibromopropionic acid has the 


ORGANIC CHEMISTRY. . 191 


same crystalline form as the acid from a-dibromopropionic acid, the 
tassium salts of the two acids are identical. Hence there is no doubt 
that a-bromacrylic acid is formed from both acids. 
Cinnamic Acid Derivatives—By allowing a solution of cinnamic 
acid in acetic acid, saturated with hydrochloric acid, to stand for two 


and years, the author has obtained phenyl-B-chloropropionic acid, which can 
~ be easily recognised by its property of giving styrolene in the cold 
o with sodium carbonate. Phenyl-a-8-dichloropropionic acid, formed by 


assing chlorine to saturation into a solution of cinnamic acid in 
» acid carbon bisulphide, crystallises in white glistening leaflets. With soda 
| solution it gives chlorostyrolene, thus: CHPhCl.CHCI,COONa = 
CHPh : CHCl + CO, + NaCl. Pienylvinylether, CHPh : CH.OEt, 
prepared by heating the chlorostyrolene with sodium ethylate, is a 
colourless aromatic liquid (b. p. 217°, sp. gr. 0°9812). By heating 
with water, it yields phenylethaldehyde and ethyl alcohol. Paranitro- 


rv phenylglycidie acid, formed by the action of hypochlorous acid on 
solved sodium paranitrocinnamate, is a crystalline compound ; it combines 
duets with hydrochloric acid to form paranitrophenyl-p-chlorolactic acid. 

iride: Amido- and Amidoiso-capronitril.—By the action of hydrocyanic acid 


on isoamylaldehyde-ammonia, amido- and imidoiso-capronitrils are 
mates, obtained: by a 5 per cent. hydrochloric acid solution, the latter may be 
separated, after purification, partly in the crystalline state and partly 


ag the as an oil resembling amidoisovaleronitril in this respect (Abstr., 
1881, 85). 

f also Substituted Guanidines.—The hydrochloride of the unsymmetrical 

odinm dimethylguanidine forms large rhombic crystals unaltered in the air ; 

homo the hydrochloride of the symmetrical dimethylguanidine is very deli- 

elts at quescent. The platinochlorides of both guanidines crystallise in the 


triclinic system, but they can be distinguished by the ratios of their 
angles, their optical properties, and their planes of cleavage. The 
hydrochloride and platinochloride of the unsymmetrical diethylguani- 
dine form clinorhombic crystals. The author has obtained orthotolyl- 
guanidine by the action of orthotoluidine hydrochloride on cyanamide. 


H,,Br, ¥. & Y¥. 

n acid, Derivatives of Mono- and Di-bromanisic Acid. By P. Cresei 
ster, is (Gazzetta, 1881, 419—429)—1. Monobromanisates.—The sodium 
1 acid, and ammonium salts were prepared by saturating the acid (ordinary 


modification) with sodium carbonate and ammonia respectively ; the 
place rest by double decomposition. The sodium salt, 


ne alde- Me0.C,H;Br.COONa + 2H,0, 


crystallises in long slender needles, very soluble in water, even at 
bended ordinary temperatures ; only slightly soluble in absolute alcohol, even 


‘fora when heated; more soluble in alcohol of 95° in the cold; very soluble 
ste aol at higher temperatures. The ammonium salt decomposes when its 
his acid aqueous solution is boiled or evaporated over sulphuric acid, deposit- 
iad ing bromanisic acid in the form of a crystalline powder made up of 

small needles. The silver salt, C.H,BrO;Ag, is « white precipitate, 
PB. nearly insoluble in cold water, but soluble in boiling water, and 


macrilit Separating on cooling in groups of slender anhydrous needles which 
has the fe Packen and decompose at 100°. The bariwm salt is obtained as a 
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white precipitate which dissolves in boiling water, and Crystallises 
therefrom in fine silky needles having the composition 


(C.H,BrO,),Ba + 4H,0, 


and giving off the greater part of their water in a vacuum over q| 
phuric acid. It is nearly insoluble in cold, and only slightly solubl 
in boiling water; it is not altered by prolonged boiling with baryty. 
water. The calcium salt, likewise obtained by precipitation, separates 
on cooling from solution in boiling water in fan-shaped groups of long 
slender needles containing 6 mols. H.,O, part of which is given off over 
sulphuric acid, and the rest at 134°. The magnesium salt separates 
from hot water in mammellated groups of needles containing 5 mols 
H,0, 4 mols. of which it loses in a vacuum, the fifth at 160°, The 
zine salt forms slender needles containing 3H,0. The lead salt js 
obtained as a precipitate nearly insoluble in water, even at boiling 
heat ; it crystallises in lamine having the composition 


(C.H,BrO,),Pb + 3H,0. 


The ethylic ether, prepared by saturating an alcoholic solution of the 
acid with hydrogen chloride, crystallises in shining needles, slightly 
soluble in cold, more soluble in hot alcohol and in ether; melting at 
73°5—74°. 

Bromanisamide, CsH;(OMe).Br.CONH:, is prepared by heating the 
ether with a mixture of 1 vol. aqueous, and 2 vols. alcoholic ammonia 
at 130--140° in sealed tubes for 24 hours, and precipitating with 
water; the yield is however but small, as the amide is partly con 
verted by the water present into ammonium bromanisate. It crystal 
lises from alcohol in shining lamine, from benzene in long slender 
needles; dissolves sparingly in cold, freely in hot alcohol, also in ether 
and in benzene; melts at 185°5°. 

Dibromanisie acid, CsH,Br,(O0Me).COOH. This acid, dis 
covered by Reinecke (Bull. Soc. Chim. [2], 7, 177), is formed, 
together with the monobrominated acid, by heating anisic acid sus 
pended in water in a sealed tube at 120°, with rather more than 2 mols 
bromine. The crude product is saturated with sodium carbonate 
mixed with a little caustic soda, and the resulting sodium salts ar 
easily separated by fractional crystallisation, that of the dibrominated 
acid crystallising out first. 

The free acid, obtained by decomposing the sodium salt with hydr- 
chloric acid, separates from alcoholic solution in fine prismatic needles 
melting at 213°5—214°5°, corr. (at 207—208°, Reinecke). The sodium 
salt, Cs HsBr(OMe).(COONa), crystallises in needles with 3 mols. water, 
soluble in alcohol at 95°, and in water. The ammonium salt is very 
unstable. The silver salt, CSHsBrO;Ag, obtained by precipitation, § 
very slightly soluble in boiling water, and crystallises in small slender 
needles. The barium salt, (CsHsBrO;).Ba + 44H,0, prepared by double 
decomposition, crystallises from boiling water in slender needles 
slightly soluble in hot, still less in cold water, insoluble in alcohol and 
ether. The calcium salt, prepared by saturation, is soluble col 
water, and is deposited in light silky crystals containing 3}H,0. he 
magnesium, zinc, and lead salts are white precipitates, insoluble 
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even in hot water. The ethylic ether, CsH,Br,0;,Et, crystallises in 
shining lamine, soluble in alcohol, insoluble in water, melting at 


gg° (corr.) H. W. 


stl. Hydroxytoluic and Hydroxyphthalic Acids. By O. Jaconsen 
luble (Ber., 14, 2357—2359).—Symmetrical hydroxytoluic acid is prepared 
ryta. by fusing sodium metatoluenesulphonate with potash. The product 
rates is acidified with hydrochloric acid and distilled in a current of steam. 
long The non-volatile residue is heated with hydrochloric acid at 210° for 
over an hour in order to decompose any @-hydroxyisophthalic acid which 
rates may be present, and the unaltered hydroxytoluic acid is extracted 
mols, from the mixture with ether. 

The The pure acid crystallises in needles (m. p. 205°) which are freely 
alt is soluble in water. Unlike its isomerides, this acid does not volatilise 
viling inacurrent of steam. It can, however, be sublimed. The following 

salts were prepared :—Ca(C,H,O;). + 2H,0, transparent prisms, 
freely soluble ; Sr(C,H,0;)., lustrous prisms. The barium and mag- 
nesium salts form gum-like masses. Silver, lead, and uranium salts 
of the form sparingly soluble crystalline precipitates with this acid. Methyl 
ghtly hydroytoluate, CsH,O;Me, erystallises in needles and plates (m. p. 92°) 
ng at soluble in alcohol and in ether. W. Cc. W 
ig the Derivatives of «-Dihydroxybenzoic Acid. By J. Zenenrer 
monia (Monatsh. Chem., 2, 468—483).—Sulpho-a-dihydroxyhenzoic acid, 
with (-H,O,S + 2H,O, is prepared by heating a-dihydroxybenzoic acid 
y COs with 4 to 5 parts of sulphuric acid; it crystallises in needles, dissolves 
“ystal. readily in cold water and hot alcohol, yields a deep blood-red color- 
lender ation with ferric chloride, and a clear red coloration with chloride 
. ether oflime; it gives white precipitates with both normal and basic lead 
acetates. The barium salt, C;H,O,SBa + 2H,0, erystallises in prisms ; 
, dis the hydrogen barium salt, C1yH»O\S.Ba + 3H,O, forms a microcrys- 
yrmed, talline powder. The potassium salt, C;H,O,K, + 33}H,0, erystallises 
id sus in colourless prisms, and is readily soluble in water; the /ead salt, 
? mols, (,H,0;SPb + 2H,0, is obtained from a hot solution in short tetragonal 
bonate prisms, The basic copper salt, C\yH,O4S.Cu; + 5H,0, was obtained 
Its are only as a green crystalline crust. The silver salt, C;H,O,;Ag,S + 
inated — is readily soluble in water, and crystallises in brilliant grouped 
needles. 
hydro- Dibrom.a-dihydroaybenzoie acid, C;H,O,Br., is obtained, together 
needles with tribromoresorcinol, by the action of the calculated quantity of 
sodium bromine on a-dihydroxybenzoic acid in ethereal solution; it crystal- 
watel, lises: in colourless needles, is sparingly soluble in cold water, but 
is very #PNadily in alcohol and ether. It melts with decomposition at 214°, 
tion, ¥ Bees a fine violet coloration with ferric chloride, white precipitates 
slender with normal and basic lead acetates, and with silver nitrate. The 
double tassium salt, C;H,O,Br.K, + 33H,O, erystallises in fine needles; 
reedles, he calvium salt, C\,H,O,BrsCa + 83H,O, forms crystalline crusts; the 
hol and ap Pasic lead salt, C;H,Br,0,Pb, is a microcrystalline white powder, 
in 9 insoluble in cold water, and only sparingly solable in hot water. 


n iling & concentrated aqueous solution of dibrom-2-dihydroxyben- 


Juble re with water, a dilromoresorcinol is obtained in long colourless 
L. XLII, 0 
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needles (m. p. 83—85°): it gives a faint violet coloration with fomi, 
chloride, which soon vanishes, a red-brown precipitate appearing after 
a time; with chloride of lime, it gives an intense yellow Coloration 
It is readily soluble in alkalis, and is reprecipitated on adding a 
acid to the solution. This dibromoresorcinol differs both in reaction 
with ferric chloride and in melting point from that obtained by Hot. 
mann from eosin (Ber., 1875, 64). 

Monobrom-a-dihydrorybenzoic acid, C;H;0,Br + H,0, is prepared ing 
similar manner to the dibrom-acid : it forms fine prisms, is sparingly 
soluble in cold water, readily in alcohol and ether. It gives a violet 
coloration with ferric chloride, and yields white precipitates with basic 
and normal lead acetates, but not with silver nitrate. The potassium 
salt, C;H,O,BrK + 14H,0, erystallises in concentrically grouped 
needles; the barium salt, C,,H,O,Br.,Ba + 73H,.O, forms brilliant 
erystals pretty readily soluble in hot water; the copper salt, 


C,,H,Br,0,Cu + 4} H,0, 


is obtained on evaporation in a vacuum in fine tabular crystals; the 
lead salt is obtained as an amorphons precipitate; the siJver salt 
C;H,O,BrAg + H,O, is obtained by precipitation from a dilute alo. 
holic solution as a microcrystalline powder. A. J. 6. 


Paratoluylearboxylic Acid. By L. Roser (Ber., 14, 175)- 
1752).—The amy] salt of this acid has been obtained by an applice 
tion of the author’s method (Abstr., 1881, 31), viz., by the action of 
amyl chloroxalate on toluene in presence of aluminium chloride. 

Paratoluylearborylic acid, C§Hy;Me.CO.COOH, is obtained from the 
amyl salt by decomposing it with hydrochloric acid. It erystallises 
from light petroleum in large, flat, colourless needles (m. p. about {9}, 
easily soluble in the ordinary solvents. By oxidation with potassium 
permanganate, it is converted into paratoluic acid. With benzene and 
concentrated sulphuric acid it yields reactions similar to those described 
by Baeyer for isatin (this Journal, 36, 937), and by Claisen for 
phenylglyoxylic acid (Ber., 12, 1505), viz., with these reagents 
a deep red solution is obtained which changes to a_ bluish-violet, and 
on adding water a red powder is thrown down, the alcoholic solution 
of which imparts a rose colour to silk. 

Barium paratoluylearboxylate is precipitated by alcohol from concer 
trated solutions in fine lustrous needles. 

Silver paratoluylearborylate formed by dissolving silver oxide in the 
aqueous solution of the acid, is sparingly soluble in cold water, ad 
crystallises from hot water in long colourless needles. It appears 
probable that ethyl acetate is acted on by amyl] chloroxalate in pre 
sence of aluminium chloride. The author is still engaged with the 
study of the products of this reaction. Pp. F. 


Azophenyldiparasulphonic Acid. By C. Laar (Ber. 14, 1% 
—1934).—By the oxidation of potassium sulphanilate, the author has 
obtained a potassium azophenyldisulpbonate (Abstr., 1880, 322), tl 
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acid of which is identical with the a-azobenzenedisulphonic acid salt 
of Limpricht (Ber., 14, 1356). ; 

The potassium salt, KSO,.C.Hy.N2.CoHy.SO;K - 2°H.0, forms 
interlaced twin crystals, or small aggregate prisms of an orange or 
dark red colour: silver nitrate, barium chloride and lead acetate give 
sparingly soluble crystalline precipitates in aqueous solutions of the 
salt. By decomposing the silver salt with hydroehloric acid, the free 
wid is obtained in very deliquescent dark orange-red needles or 
prisms, which cannot be isolated in a state suitable for analysis, for 
the acid begins to be decomposed even before all the water of crystal- 
lisation is given off. 

The sodium salt forms orange-red scales, the ammonium salt rectan- 
gular plates. Azophenylidiparasulphonyl chloride, CyHsN.(SO,Cl)2, 
prepared by the action of phosphorus. pentachloride on the potassium 
silt, erystallises in red leaflets (m. p. 222°), easily soluble in benzene 
and chloroform. By the action of ammonia on the acid chloride, the 
amide, C,,H,N.(SO,NH,)2, is formed, crystallising in orange scales 
having a silvery lustre; it blackens at 250° without melting. Sul- 
phanilic acid is formed on reducing the potassium salt with stannous 
chloride. This is contrary to the observations of Limpricht and 
Moser, who obtained hydrazobenzenedisulphonic acid by the reduction 
of a-azobenzenedisulphonic acid (cf. swpra); Limpricht and others 
(Abstr., 1878, 722) have also observed that the corresponding dimeta- 
acid yields a hydrazo-acid on reduction. From the mother-liquors 
obtained in the preparation of azomonoparasulphonic acid from sul- 
phuric acid and azobenzene, a disulphonic acid may be isolated identi- 
cal in its properties with the acid described above ; the same acid was 
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pp lice 
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ym the fi also prepared by the direct action of sulphurie acid on the monosul- 
tallies {phonic acid. The author has succeeded im preparing anhydrous sul- 
it 99°), FRR phanilic acid, crystallising in tetragonal prisms, and a modification of 
assium J potassium sulphanilate in compact needles. V. H. V. 
me and 

scribed 


Hydroxylation by Direct Oxidation. By R. Meyer and H. 


sen Pip Sorte (Ber., 14, 23919394) —The potassium salt of a-metisocy- 
et, and menesulphonic acid (described by Kelbe, Ber., 13, 1157 and 1399) 
lution yields metahydroxypropylsulphobenzoic acid, 


HSO;.C;H;(COOH).C,H,.OH, 


on oxidation with potassium permanganate. The salts of this acid do 
not crystallise well. The bariwm and lead salts form microscopic 
aystals which do not contain water of crystallisation. 


_ Methylmandelic acid, CHPh(OMe).COOH, is prepared by saponify- 


concel- 


e in the 
ter, and 


pea tug the ether (b. p. 248°) which is obtained by acting on sodium 
“th the patty late with methyl phenylchloracetate. The acid is deposited 
PB tom light petroleum in tabular crystals (m. p. 71°). The sodium, 


"ium, and copper salts of this acid crystallise in needles containing 
2 mols. H,0, » 
Sorry. methylmandelate (C,H,O;).Ca, and silver methyl mande- 
late, CHO, Ag, crystallise in plates. The methyl salt, C,H,(OMe)0., 
san oily liquid (b. p. 246°). On oxidation with potassium permanga- 
02 


4, 1928 
thor has 
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nate, methylmandelic acid yields phenylglyoxylic acid, Ph.CO.COO0H, 
instead of a hydroxy-acid. 

Phenylmandelic acid forms needle-shaped crystals(m. p.108°), sparingly 
soluble in hot water. Sodium phenylmandelate, C,,H,,0O,Na+3H,0, 
forms needle-shaped crystals. The copper and silver salts are anhy. 
drons. Phenylmandelic acid is converted into phenylglyoxylic acid by 
oxidation with potassium permanganate. W. C. W, 


Sulphonic Acids of [1:4] Cymene.* By A. Cravs (Ber. 14, 
2139—2144).—By a very careful analysis of the numbers obtained 
from the salt marked ‘“c,” published in Spica’s original paper (Atti del 
R. Istituto Veneto, 7, Serie V, 1881), the author shows that they point 
not to a mixture of the barium cymenesulphonate (insoluble in 
alcohol) with the cymenedisulphonate, but to the cymene-§-sulphonate 
with some -other substance not in the least connected with the 
cymene. 

The author could not obtain the salt “ A” (loc. cit.) by sulphonating 
pure cymene.(b. p. 175°), but'as Spica used cymene of b. p. 178-179, 
he thinks that its presence (in Spica’s experiments) is due to the 
impurities in-the cymene; and as it is soluble to the same extent as the 
[1:3] cymene-z-sulphonate (Claus and Stiisser, this Journal, 38, 
652), suggests that it is this salt. 

On treating cymene with sulphuric acid, besides the @-sulphonic 
acid, there is always a small quantity of the B-sulphonic acid formed. 
The latter is found in largest quantities when 1 part of cymene and 
5 parts of sulphuric acid are heated on a water-bath and frequently 
shaken for about six-or eight hours. The barium salts of the acids 
produced are separated, the a-sulphonate by crystallising ont, the distl- 
phonate by extracting the residual mixture with alcohol; the pure 
B-sulphonate remaining as an amorphous, tenacious, viscous mass, which 
can be drawn out to threads. It has a intersely sweet taste, whilst 
the other sulphonate is bitter. When dried over sulphuric acid, 
forms a horny mass, which ‘can be rubbed down toa fine powder; on 
heated to 150° it loses 3 mols. H,O. The formula is (CyH,s.S0;)Ba + 
3H.0; it is soluble in water, from 100 grams of an almost saturated 
solution 24°75 grams of salt were obtained. Lead {1: 3 Jeymene-s- 


sulphonate resembles the bariam salt in properties. (1: 3 Jeymene-p- bar 
sulphonic acid is very soluble in water, somewhat less so in alcohol, 
and insoluble in ether; it separates from the syrupy aqueous solution chk 
in granular crystalline aggregations (m. p. 130—131°, uncorr.). The quai 
potassium and sodium salts crystallise with 1 mel. HO, and are vey veye 
soluble in water. The copper salt, (CioH,;S8O,),Cu + H.O, erystallises ethy 
in small green microscopic leaflets. The calc’wm salt, pos 
iydr 

(CyoHi3SO3),Ca a 2H,0, has | 

Tal 

resembles the barium salt. ‘The chloride and amide have as yet onl ae 
been obtained as non-crystallisable oils. D. AL chlor 


* For previous papers see this Journal, Abstr., 1880, 632, 890, and 1851, 174, 62 in al 
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A, Comenic Acid. By T. Rerssrern (J: pr. Chem. [2], 24, 276—293). 
—Comenic acid, prepared and purified’ by How’s method (this Journal 

gly (2), 19, 177), is a monobasic hydroxy-acid, in which there are two 

0, hydrogen-atoms replaceable by metals. 

hy- Ethyl comenate, C;sH,0(OH).COOEt, prepared by passing hydrochlo- 


rie acid gas-into alcohol in which finely powdered comenic acid is sus- 
pended, melts at 126°5°, and not, as How states, at 135°. Hthylacetyl 
comenate (m. p. 104°) is produced when the ethyl salt is heated with 
acetic anhydride at 150°. It is decomposed by water, and gives no 
coloration with ferric chloride. 

Nitric and nitrous acids decompose comenic acid if water is present, 
oxalic and hydrocyanic acids being produced. Lthyl nitrocomenate, 
(,H(NO.)O{OH).COOEt, is formed when ethyl comenate is suspended 
in anhydrous ether, and treated with nitrous acid. It forms small 
yellow needles (m. p. 147°); its aqueons solution is coloured red by 
ferric chloride, and it forms metallic salts, of which the sodium, silver, 
and barium salts explode when heated: When the nitro-compound 


ae is reduced by tin and hydrochloric acid, the amido-acid, 
" 

“th C,H(NH,)0.(OH).COOH, 

s the 


erystallising with I mol. H,O, is formed, and this produces an indigo- 
blue coloration with ferric chloride. Amidocomenic acid hydrochloride 
contains 3 mols. H,O, and is decomposed at 110°. If ammonia is 
passed into an ethereal solution of comenic acid, the ammonia salt is 


med. produced, which, treated with hydrochloric acid, is converted into 
> and comenamide; C;H,O(OH).CONH),, isomeric with comenamic acid. 
ently The potassium salt loses its molecule of crystalline water, and is also 
— decomposed at 100°. Ethyl comenamate, prepared according to How’s 
1 


method, crystallises with 1 mol. H.O and melts at 205°; the barium 
salt (C;H(NH.)O(COOKt)O},Ba + 2H,0, is readily dissolved’ by hot 


water, but is soon decomposed into barium comenate, from which the 


hilt {ree acid can easily be obtained. When bromocomenic acid is heated 
id, it with ammonia at 150°, a black fluid is formed, in which the ammonium 
wider comenamate is dissolved. By carefully acidifying the solution a pre- 
wi cipitate of comenamic acid is obtained. 

a Hydroxycomenic acid, C;HO(OH,),.COOH + H,0, is produced 


when barium bromocomenete is boiled for a long time with excess of 
baryta-water ; the acid crystallises in long needles with 3 mols. H,0, 
or in short prisms, with 1 mol. H,O. A small amount of ferric 
chloride added to the aqueous solution produces a blue, and a large 
quantity a red coloration. The ethyl salt melts at 204°. bthyl diacet- 
“yeomenate 1s easily obtained by the action of acetic anhydride on 
ethyl hydroxycomenate at 150°; it melts at 75°, and is slowly decom- 
am by water. The ammonium, barium, and’ potassium salts of 
iydroxycomenic acid have been prepared. Hydroxycomenamic acid 
as been prepared by a process similar to that employed for the pre- 
sg of comenamic acid ; it crystallises in small white well-defined 
saan and is isomeric with amidocomenic acid. On adding barium 
sat A rs its aqueous solutions, or potash to alcoholic solution, a blue 
P ry eis obtained. Hydroxycomenamic acid, C;H,NO(OH,)2.COOH, 

probability bears the same relationship to pyromecazonic acid, 


ution 
The 
2 very 


allises 
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C;H;NO(OH),, that comenamic acid bears to pyromeconic gejj 
C;H;0.0H. Unsatisfactory results were obtained when hydriodic geii 
was allowed to act on comenic acid, the acid being completely decoy, 
posed with formation of oxalic acid. E. W. P. 


Compounds of the Indigo-group. By A. Baryer (Ber, 14 
1741—1746).—Ethyl isatogenate. This compound is obtained by the 
action of concentrated sulphuric acid on ethyl orthonitropropiolate; i 
crystallises in yellow needles, m. p. 115°. Its formation is expressed 
by the following equation :— 

C—O, 
C.H,(NO,).C: C.COOEt = CHK | l 
N—C.COOEt. 


Isatogenic acid is very unstable, and cannot be obtained either fron 
the above salt, or from free orthonitropropiolic acid, as it is immediately 
converted into isatin. 

Indoin, CH»N,Os, is obtained by treating a solution of orthonit. 
propiolic acid with a reducing agent (e.g., ferrous sulphate), It 
resembles indigo, but differs in its solubility in cold sulphuric acid, 
forming a blue solution; also in being soluble in cold aniline andia 
aqueons sulphurous acid. 

Indoxyl-compounds.—Ethyl indoxylate, C,,H,,N Os, obtained by r- 
ducing nitropropiolic acid with ammonium sulphide, crystal!ises ia 
thick prisms (m. p.120—121°). It contains a hydroxy] group, and has the 
character of a phenol. Its acetic derivative crystallises in white needles 
(m. p. 138°). From its sodium or potassium salt the ethyl salt has 
been obtained, crystallising in large colourless crystals (m. p. 9%) 
Ethyl indoxylate is converted into indigo by heat, and into indigo 
sulphonic acid by the action of strong sulphuric acid. Indoaylic avi, 
C,H;NOs, has been prepared from the ethyl salt, m. p. 122—123°; on 
exposing an alkaline solution of it to the air, indigo is formed. Bihy 
indoaylic acid, CyH,NO,, is obtained from the ethyl derivative of ethyl 
indoxylate ; it erystallises from alcohol in leaflets, m. p. 160°. Is 
alkaline solutions do not yield indigo, but indigo is obtained by treating 
it with ferric chloride and hydrochloric acid. 

Nitrosoethyl indoxylate, C1,Hy»(NO)NOs, is obtained by the action af 
nitrous acid on ethyl indoxylate; it crystallises in large flat gold 
yellow needles. This compound behaves like nitroso-oxindol ; it forms 
an amido-derivative, which by ferric chloride and hydrochloric acid # 
converted into isatin. To indoxylic acid the author attributes the fi: 

C(OH) 
lowing constitution CHG CH.COOH. Its ethyl salt § 
N 
formed by replacing the hydrogen in the carboxyl group by ethyl, ax 
the ethyl derivative by replacement of the hydrogen in the hy 
group attached to the single carbon-atom. 
C(OH) asin 
Indozxyl, CoH | CHL, is formed by heating indoxylic 


— 
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above its melting point, when it is decomposed with evolution of 


Ie acid, . . oo. 
dic acid | carbonic anhydride and formation of indoxyl. The same decomposition 
deco. fF is produced by boiling the aqueous solution of indoxylic acid. Indoxyl 


is a brown oil, volatile in steam, and imparts a blue fluorescence to 
water. It has both acid and basic properties, and like indoxylic acid 
is converted into indigo by oxidation. Indoxy]l and orthonitropropiolic 


V. P. 


er, acid yield indoin, moreover, indoxyl or indoxylic acid dissolved in 
by the sodium carbonate yields indigo when acted upon by nitropropiolic 
we acid. Indirubin is obtained by the action of isatin on indoxyl, and the 
se bromo-derivative, C,sH,BrN.O2, when bromisatin is substituted for 


isatin. Ethylindoryl, CsH.(Et)NO, is obtained from eo 
acid, just as indoxy] is obtained from indoxylicacid. It is a colourless 
oil, of an odour resembling indol, and forms a crystalline compound 
with picric acid. It is converted into isatin and indigo in the same 
way that ethylindoxylic acid is. 

Potassium indoxylsulphonate is obtained by the action of potassium 
hydrogen sulphate on indoxyl; it is identical with that prepared by 
Baumann and Brieger (Zeits. Phys. Chem., 3, 254), and therefore the 
indoxyl formed in urine is identical with that prepared synthetically. 
The oil obtained by the above authors (loc. cit.), and also by Baumann 
and Tiemann (this Journal, 36, 806, 935), by treating the potassium 
indoxylsulphonate with hydrochloric acid, is indoxyl. P. P. B. 


Substituted Derivatives of Benzidine and Diamidoditolyl. 
By W. Micuier and 8. Parrinson (Ber., 14, 2161—2167).—By heat- 
ing dimethylaniline with about three times its weight of concentrated 


her from 
rediately 


honitro- 
ate), It 
ric acid, 
e and in 
od by re- 
\\‘ises in 
d has the 


» neoiles (Sulphuric acid at 180—210°, water and sulphurous acid are given off, 
salt has e ®2d tetramethylbenzidine is formed. This change may be explained 
p. 98°) thus: at first dimethylanilinesulphonic acid is formed, which reacts 


with a further quantity of dimethylaniline, according to the equation, 


3 
‘i ai Me S0H.C,H,.NMe, + PhNMe, = HO + SO, + Me,N.C,H,.C,H,.NMe. 


ylic acu, 


123°; n fe he crude product of the reaction is distilled in a current of steam to 
_ Bihyl. Separate the unattacked dimethylaniline, and tetramethylbenzidine is 
, of ethyl fe left as a flocculent mass, which, after suitable purification, is obtained 
60°. [ts ™ colourless crystals (m. p. 195°), sparingly soluble in cold alcohol and 
treating ether, easily soluble in hot alcohol. Tetramethylbenzidine is a biacidic 


base, and forms di-haloid salts, crystallising in white needles. The 


action of ff Same base may also be obtained by the oxidation of dimethylaniline 
; golden with lead peroxide, but the yield is small. On dissolving benzidine in 
it forms ff Methyl alcohol, and heating it with methyl iodide in sealed tubes, a 
‘ acids “trammonium iodide of formula Me,N.C,H,.C;Hy.NMe,I is ob- 
the fil. “ed, crystallising in white needles (m. p- 263°). The corresponding 


chloride forms white, and the platinochloride golden-coloured crystals. 
On distilling the tetra-ammonium iodide with soda-lime, it is decom- 
posed mto tetramethylbenzidine and methyl iodide. The action of 
sodium nitrite on tetrametbylbenzidine gives rise to a dinitro-derivative, 
which on reduction with tin and hydrochloric acid, yields diamido- 
tetramethylbenzidine, 


HN N 


1 salt #8 


hydrosy! 


H, (HN), 
or C,H. C,H,.N Me, 


ylic acid 
\w Me, Me,N” 
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which crystallises in white leaflets (m. p. 168°). The hydroiodide anj 
hydrochloride of this base crystallise in needles, sparingly soluble jn 
water ; the platinochloride is a golden powder. By a reaction simily, 
to that described above, a tetrethylbenzidine is obtained, crystallising 
in white needles (m. p. 85°), and identical with the tetrethylbenzidin. 
prepared directly by P. W. Hofmann from benzidine. 

By a similar process tetramethyldiamidoditoly! is obtained frm 
dimethylparatoluidine ; this base crystallises in white needles, insoluble 
in water, soluble in alcohol and ether ; its composition is expressed by 


the formula Me,N.C,;,H;Me.C,;H;Me.N Me. Le © 


Two Isomeric Dibenzyldicarboxylic Acids. By C. L. Riwy 
(Ber., 14, 1802—1808).—These isomeric acids are obtained by re. 
ducing an alcoholic solution of stilbenedicarboxylic anhydride with 
sodium-amalgam, and are separated by the difference in solubility of 
their barium salts. 

a-Dibenzyldicarborylic acid, which is obtained from the less soluble 
barium salt, crystallises from water in thick prisms containing 2 mols, 
H,0O; the crystals melt at 183°, and after the water is expelled it soli. 
difies to melt again at 222°. This acid is identical with that described 
by Franchimont (Ber., 5, 1048). Its salts are all sparingly soluble in 
water. The ethyl salt, C,,H,.,(COOEt)., erystallises in silvery needles 
(m. p. 84—85°). A dinitro-derivative, C\,H,,0,(NO,)., has been pre- 
pared; it is soluble in hot water, alcohol, and acetic acid, and is 
described as a resinous solid: dried over sulphuric acid, it \etains 
1 mol. H,0, which it loses at 100—150°, and when anhydrous melts 
at 226°. 

B-Dibenzyldicarboaylic acid is obtained from the more soluble barium 
salt. 1t crystallises from alcohol in small needles (m. p. 229°), which 
are insoluble in water, and only sparingly soluble in benzene or glacial 
acetic acid. Its salts are more soluble than those of its isomeride. The 
ethyl salt forms small needles (m. p. 136°), easily soluble in hot, les 
soluble in cold alcohol. The dinitro-derivative (m. p. 242°) is i 
soluble in water, and sparingly soluble in alcohol. 

These isomerides may be eonverted into one another, the a-acid 
when heated with hydrochloric acid forming the A-acid, and the latter 
when heated with baryta-water being reconverted into the @-acid. 
Both acids when distilled with lime yield distilbene and dibenzyl, and 
are both oxidised with difficulty by potassium permanganate 
chromic mixture. Both acids when heated with strong sulphone 
acid lose 2 mols. H,O, forming dibenzyldicarbonide, (C,H 0:), ™-): 
202°. 

The constitution of the dibenzyldicarboxylic acids is represented 
by the following formula :— 


COOH.(CHPh);.COOH. CH,Ph.CPh(COOH):. 
a-Dibenzyldicarboxylic acid. cnanmee aiid: “~ 


A Phenylenecarboxylic Ether. By K. Birnnavm and G. Lonit 
(Ber., 14, 1753—1755).—A compound having the composition CHO; 
is obtained by heating resorcinol, cyanuric acid, and zine chloride 
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de and together at 200°. This compound is insoluble in water; it dissolves 
ible in in alcohol with a red colour, and is precipitated by water from its 
similar alcoholic solutions as a red powder. It dissolves in alkalis, forming a 
ullising reen fluorescent solution, the fluorescence being destroyed by acids. 
nzidine When dissolved in glacial acetic acid and treated with bromine, it 


yields a compound having the formula C;Br,O;. This compound is 


1 from also obtained by acting on resorcinol with carbonyl dichloride, and 
—_ hence its constitutional formula is CH<P>CO. Its formation from 
ssed by 


cyanuric acid is explained by supposing the cyanuric acid to be 
decomposed into cyanic acid, and then the following reaction to take 
place :— 


oA 


REIMER 
by re. 
le with 


ility of 


CNOH + C,H,(OH), = C.Hy: O, : CO + NH. 


Not only was an evolution of ammonia observed during the reaction, 
but it was also found in the product of the reaction. It is also 
probable that some of the cyanuric acid is decomposed into ammo- 
nia and carbonic anhydride by the water combined with it as water 


soluble 
2 mols, 


it soli. of crystallisation, or the water in the zinc chloride. The carbonic 
scribed anhydride thus. formed reacts with the resorcinol to form the pheny- 
uble in lenecarbonic ether and water. Pom. 

needles 


Preparation of Paramidostyrene and Paracoumaric ‘Acid 
from Paranitrocinnamic Acid. By G. Benper (Ber., 14, 2359— 
2361).—When ethyl paranitrocinnamate is reduced with tin and 
hydrochloric acid, paramidocinnamic acid and paramidostyrene, 
U,H,(NH,).C,H;, are produced. The latter is insoluble in alkalis, but 
dissolves in alcohol and in ether. 


en pre- 
and is 
retains 
s melts 


barium 


, which Attempts to convert paramidocinnamic acid into paracoumaric acid 
- glacial were unsuccessful. W. C. W. 
e. The 

rot, less Carbostyril. By P. Frrepiinper and H. Osrermarer (Ber., 14, 


1916—-1921).—The authors allude to the interest attached to carbo- 


) is in 
styril and its derivatives from their intimate connection with quinoline. 


» a-acid Carbostyril is best prepared by the reduction of ethyl orthonitro- 
re latter cinamate by ammonium sulphide in alcoholic solution; quantities of 
a.acid. oxycarbostyril are formed at the same time, varying with the con- 
zyl, and ditions of the reaction. Pure carbostyril melts at 198—199° (Abstr., 


nate or 
ilphune 
2)y m. p 


1881, 171); with the alkalis and alkaline earths it forms crystalline 
salts, which are decomposed by carbonic acid.  Lthyl-carbostyril, 
C,H.NOEt, is obtained by the action of ethyl iodide on the potassium 
silt of carbostyril, and can be separated from the crude product by 
distillation ina current of steam. It is a colourless, thick oil, boiling 
at 250° with slight decomposition, and has basic properties, dissolving 
in mineral acids with formation of deliquescent salts; with platinic 
chloride, it gives a soluble crystalline platinochloride, and with potas- 


resented 


d. sium ferrocyanide a sparingly soluble crystalline precipitate of ethyl- 
P. B. carbostyrii ferrocyanide. Capanhattantt C,H.NO., a by the 
y. Lupit Process mentioned above, resembles carbostyril in its properties; it 
CH; melts at 190°, and sublimes in delicate needles: It is a strong mono- 
chloride basic acid and decomposes the carbonates. The salts of the alkali-metals 
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are readily soluble, but the salts of the heavy metals are insolobis 
precipitates. A characteristic test for oxycarbostyril is the deep 
red colour formed when its aqueous solution is heated with pitrp 
acid. On heating carbostyril with baryta a strong odour of indol is 
noticeable. 

Lthyloxycarbostyril, CsH,EtNO,, prepared by the action of ethyl iodide 
on the potassium salt of oxycarbostyril, forms long thick prisms 
(m. p. 73°), insoluble in water, soluble in most other menstrna, 
Ethyloxycarbostyril, like ethylcarbostyril, acts as a strong base, form. 
ing crystalline hygroscopic precipitates with mineral acids. (sy. 
carbostyril is easily oxidised by alkaline permanganate, forming ortho. 
nitrobenzoic acid; carbostyril under the same conditions gives 4 
substance resembling isatin in its characteristic reactions. 


V. BR 


Some New Aromatic Hydrocarbons. By G. Gorpscaum 
(Monatsh. Chem., 2, 432—447).—The author has applied Zincke’s 
method for the synthesis of hydrocarbons (heating benzyl chlorids 
with an aromatic hydrocarbon and powdered zinc) to the higher 
series of aromatic hydrocarbons, the only previous result in this 
direction being the synthesis of benzyl-naphthalene by Frote (Compt. 
rend., 76, 639; this Journal, 1873, 891). 

Parabenzyl-diphenyl, CH,Ph.C,H,Ph, is prepared, together with iso. 
benzyl-diphenyl by heating diphenyl, benzyl chloride, and zine at 
100°. It erystallises from alcohol in plates, and from hot glacial 
acetic acid in flat needles; it is readily soluble in alcohol and ether, 
melts at 85°, and boils at 285—286° in a vacuum. On oxidation 
with chromic acid in glacial acetic acid, it yields paraphenylbenz0- 
phenone, C>H;.CO.C,H,Ph, which crystallises in fine colourless scales, 
melts at 104°, is readily soluble in alcohol, and is reduced to the 
parent hydrocarbon by nascent hydrogen. On oxidation, this ketone 
is converted into benzoyl-benzoic acid, in which the benzoyl and car- 
boxyl-groups are known to be in the para-position. 

Isubenzyldiphenyl, C\gH\s, obtained as above is more readily soluble 
in all solvents than its isomeride, and often exhibits the phenomenon 
of surfusion on separating from solution. It crystallises in mono 
symmetrical needles, melts at 54°, and boils at 283—287° in a vacuum. 
As it is completely burnt to carbonic anhydride and water, on oxidi- 
tion it is probably an ortho-compound. 


CH,Ph.C,H 
Benzylfluorene, | CH, is prepared by heating fluorene, 
C.Hy 


zinc, and benzyl chloride; it crystallises in white plates (m. p. 202’). 
The small amount obtained precluded further examination. 
Benzylphenanthrene, C.,Hjs, crystallises in brilliant needles, (m P 
155—156°), sparingly soluble in alcohol, more readily in benzené. 
On oxidation, it yields benzoic acid and phenanthraquinone. 
On heating stilbene and benzyl chloride with zinc, the only cry* 
talline product obtained was anthracene. A. J. G. 


Purification of Naphthalene. By G. Lunar (Ber., 14, 17i4- 
1757).—The author recommends the following method of purification 
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The crude naphthalene is stirred up with 5 to 10 per cent. of its 
weight of sulphuric acid (sp. gr. 66°) ; _to this is added gradually 
finely-powdered manganese dioxide or dried Weldon-mud, amounting 
to about 5 per cent. of the weight of naphthalene, and then the whole 
is heated on a water-bati until the action ceases. When cold the 


iodide cake of naphthalene is removed and repeatediy melted under water, 

risms then under water containing a little soda, and finally under water 

strua, again. The naphthalene obtained in this way and subsequently dis- 
tiled retained perfectly white for eight or nine months. 


2. @ 
Action of Bromine on Naphthalene. By G. Maaarri (Gazzetta, 
1881, 357—359).—Laurent, by treating naphthalene with bromine, 
obtained a mono- and a di-bromonaphthalene. Glaser, several years 
afterwards, by acting on 1 mol. naphthalene with 2 mols. bromine, 
obtained two dibromonaphthalenes, one (identical with that of Laurent) 
melting at 81°, the other at 76°. Jolin also obtained two dibromo- 
derivatives, viz., that of Laurent, and another melting at 60°5—61°. 
Guareschi about the same time confirmed Glaser’s results, but observed 
that the compound melting at 76° has, when impure, a lower melting 
point, viz., 71°, a result which so far confirms that of Jolin as to 
indicate the existence of a dibromonaphthalene melting below 76°. 

To throw further light on these compounds, the author of the 
present paper added bromine (750 g.) drop by drop to naphthalene 
(300 g.), contained in a large flask surrounded by cold water, and, 
after the evolution of hydrogen bromide had ceased, treated the pro- 
duct with boiling alcohol, which dissolved a brown oil (probably mono- 
bromonaphthalene, b. p. 285°), leaving a residue which dissolved in 
ordinary alcohol at boiling heat, the solution, while still warm, depo- 
siting crystals which, after two recrystallisations, melted exactly at 
81°. The mother-liquors yielded a small additional quantity of the 
same compound, and when further concentrated and left to cool, depo- 
sited crystalline masses, which began to melt at 67°, but were not 
entirely fused till the temperature was raised to 90°. This substance 
exhibited nearly the same properties even after repeated crystallisation 
from alcohol ; but on dissolving it in glacial acetic acid, and leaving the 
solution to cool, white scales were deposited, which, after several re- 
crystallisations, melted constantly at 120°. The substance thus obtained 
is a dibromonaphthalene, very readily soluble in ether, moderately 
soluble in alcohol, sparingly in glacial ‘acetic acid; it is identical with 
ost that which Jolin obtained by the action of phosphorus pentabromide 
on a-dinitronaphthalene, and apparently also with that which 
Darmstiidter u. Wichelhaus prepared by the action of bromine on a- 
uaphthalenesulphonic acid. 

After the removal of this modification (designated as +), the acetic 
aint solution deposited, on concentration, mammellated groups of needles, 

(m. p. 67—76°), apparently consisting of a mixture of two, and possibly 
4 greater number of dibromonaphthalenes. H. W. 
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1a teparation of a-Naphthaquinone. By ©. Lirpermann (Ber., 
» 1795—1796).—In a former communication (Ber., 14, 1315) the 
cation. author has described a method for preparing A-uaphthaquinone from 


14 
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B-naphthol-orange. The isomeride of this latter compound, viz, a. 
naphthol-orange, which is the sodium salt of the benzenesulphonic 
acid of azo-a-naphthol, SO;H.C,H,.N2.C,H,OH, may in a similg 
manner be converted into aa-naphthaquinone. The yield of naphtha. 
quinone is about 40 per cent. of the theoretical quantity. 
P. P.B. 
Constitution of 8-Naphthaquinone. By P. Jaconsen (Ber. 14 
1791-1795). — A-Naphthaquinone may be obtained from nitro-g. 
acetonaphthalide. In order to determine the constitution of -naph. 
thaquinone, the author has converted nitro-8-acetonaphthalide into 
nitro-8-naphthylamine by acting on the former with alcoholic potash, 
By the diazo-reaction, the latter compound yields a-nitronaphthalene, 
thus showing that the nitro-8-acetonaphthalidie contains the nitro. 
group in the a-position. Further, since phthalic acid is obtained by 
oxidising 8-naphthaquinone, it is evident that the nitro- and amido. 
groups contained are in the same benzene nucleus. Hence the con. 
stitution of nitro-B-acetonaphthalide may be expressed by the formals 
(1) NHAc: NO, = [3:4], or (II) NO,: NHAc = [1:3]. If the for 
mula I be correct, then this compound on reduction would yield an 
anhydro-base. The author has reduced nitro-8-acetonaphthalide, and 
has obtained the hydrochloride of ethenyl-a-8-naphthylenediamine, 


CuH.< SMe, HCl, thus proving the correctness of the formula I. 
N 


Hence 8-naphthaquinone will probably have the constitution assigaed 
to it by Liebermann, viz., that of an a-8-ortho-derivative O: 0 =[1:2). 
P23 
a-Naphthaquinoneanilide and its Derivatives. By C. Barman 
(Ber., 14, 1899—1905).—The author at the outset alludes to the con- 
stitutional formula proposed by Plimpton for the aniline derivative of 
naphthaquinone (this Journal, Trans., 1880, 636). The more recent 
researches of Zincke and Wiilping on thymoguinone and of Plimpton 
himself have shown that the amine-grouping takes the place of 4 
hydrogen-atom, and the oxygen-atom affinities remain unaltered 
(Ber., 14,92). Therefore, the third formula proposed by Plimpton, 
NHPh.C,yH;O2, is the more probable. a-Naphthaquinoneanilide 
behaves as thymoquinone in yielding hydroxynaphthaquinone and 
aniline on boiling with acids or alkalis. The ethoxynaphthaquinone, 
CyoH;.0,.0Et, prepared from the silver salt and ethyl bromide, crys- 
tallises in long golden needles (m. p. 126°). By the action of bromine 
on naphthaquinoneanilide, a dibromo-derivative is obtained, which crys- 
tallises in deep-red needles (m. p. 238—240°). On boiling the dibromo- 
derivative with dilute alkalis, it is converted into parabromaniline and 
a bromoxyquinone (identical with that obtained by Merz and Dieli, 
Abstr., 1878, 736). This shows that the dibromnaphthaquinone- 
anilide has the constitution, C;H,Br.C,)H,BrQ,. ; 
Dibromonaphthaquinoneanilide, when heated for a long time with 
concentrated alcoholic potash, gives a monobromo-derivativs 
C.H,Br.NHC,H;0,, in red needles (m. p. 266—269°), which readily 
decompose into parabromaniline and hydroxyquinone. — The same 
monobromonaphthaquinoneanilide is produced by the action of para 
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bromaniline and hydroxyquinone, but bromoxyquinone and aniline 
yield an isomeride, NHPh.C,,»H,BrO,, crystallising in ruby-red four- or 
eight-sided prisms (m. p. Bee theo nn ! j 

By dissolving naphthaquinoneanilide in nitric acid, a monitro- 
derivative, NH(C,H,.NO,).C\.H;0., is obtained in red needles, which 
do not melt even at 270°. It can be decomposed by alcoholic sul- 
huric acid into hydroxynaphthaquinone and paranitraniline, from 
which it can again be built up by boiling for some time in alcoholic 
solution. By reduction of the nitro-derivative, phenylenediamine- 
naphthaquinone, NH(C.H,NH,).CioH,0,, is obtained in blackish needles 
(m. p. 175—177°). V. HV. 


Dihydroxynaphthalene. By A. Werner (Ber., 14, 2206—2210). 
—In the first portion of this paper, the author gives an account of 
the best method of preparation of dihydroxynaphthalene from the 
crude calcium salt of naphthalenedisulphonic acid, obtained by 
the process of Ebert and Mertz from naphthalene and concentrated 
sulphuric acid (Ber., 4, 609; comp. also Armstrong and Graham, 
Trans., 1881, 139). It appears that the best yield (95 per cent. of that 
required by theory) was obtained when not too large quantities of the 
calcium salt were fused with soda in an atmosphere of hydrogen. 
Dihydroxynaphthalene shrivels up and becomes dark when heated in 
the air to 170°, and melts at 184°. On working in an atmosphere of 
hydrogen, it melts at 184°, remaining white throughout the operation. 
On heating dibydroxynaphthalene with concentrated sulphuric acid at 
120°, a sulphonic acid is formed. At a rather higher temperature 
(160—180°) sulphurous anhydride is given off and a dark mass is left. 
This dissolves in alkalis with formation of a cherry-red solution, from 
which acids precipitate a red flocculent substance, capable of dyeing 
silks and wools. A similar dye-stuff is obtained when dihydroxy- 
naphthalene is heated with zinc chloride or concentrated hydrochloric 
acid. It is probable that the constitution of this substance is analogous 
to the complex resorcinol eihers obtained by Barth (Abstr., 1878, 61). 
Dimethoxynaphthalene, CyH«OMe)», prepared by heating a mixture 
of dihydroxynaphthalene, methyl iodide, -potash, and methyl alcohol, 
forms white leaflets (m. p. 134°). The diacetyl-derivative, CH «(OAc)», 
from dihydroxynaphthalene and acetic chloride, forms glistening 
leaflets (m. p. 129°), and the dibenzoyl-derivative, CH «OBr)., prepared 
by a similar process, crystallises in leaflets (m. p. 1388—139°), soluble 
in alcohol, V. H. V. 


Synthesis of Naphthylacrylic Acid. By F. Lvuaetr (Gazzetta, 
1881, 393—396).—The action of an organic anhydride mixed with a 
sodium salt on an aromatic aldehyde (Perkin’s reaction), which has 
already led to the synthesis of cirnamic (phenyl-acrylic) acid, and 
several of its analogues, has been applied by the author to the forma. 
tion of naphthylacrylic acid, namely, by the action of acetic anhydride 


a With sodium acetate on naphthaldehyde, according to the equa- 


CuH;.CHO + (CH;CO),0 = CH;.COOH + C,H;.CH : CH.COOH. 
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The aldehyde, prepared by heating a mixture of naphthoate ana 
formate of calcium, was heated for about 10 hours at 160—180° wit, 
half its weight of sodium acetate and 10 times its weight of acetic 
anhydride, till the liquid on cooling solidified to a yellow homogenevns 
mass of the new acid, which, after purification by a process for which 
we must refer to the original paper, was obtained in the form ofg 
white mass having a nacreous Iustre. It is very slightly soluble in 
cold, much more freely in boiling water, dissolves also in alcohol 
very readily in ether, and separates from the alcoholic solution ins 
mass of needle-shaped crystals. It melts, without decomposition, at 
2U5—207°, and is but slightly volatile. The silver salt is white and 
somewhat altered by exposure to light. H. W. 


Mononitro. and Dinitro-pyrene and Amidopyrene. By (. 
Gotpscumiept (Monatsh. Chem., 2, 580—586).—The two nitro-deriva- 
tives were obtained by adding very dilute sulphuric acid in a slow 
stream to an ethereal solution of pyrene floating on a concentrated 
aqueous solution of potassium nitrite, leaving the dark red liquid in 
a corked flask over night, then distilling off the ether, and treating 
the dark yellow residue with a warm mixture of equal parts of aleo- 
hol and chloroform, which left undissolved a small quantity of sub. 
stance having a light yellow colour. This produet, which dissolved 
with great difficulty in alcohol, and only in large quantities of ether, 
chloroform, or benzene, was recrystallised from the last-menticned 
solvent, which, however, on cooling, deposited only a small quartity 
of the compound in small yellowish-green spherical masses; the 
remainder was precipitated by alcohol as a light yellow crystalline 
powder, which, after being separated by filtration and repeatedly 
boiled with alcohol, appeared under the microscope as a homogeneous 
mass of small needles. 

The compound thus obtained is dinitropyrene, C,Hs(NO;)» 
When pure it begins to turn brown at about 200°, and decompores 
slowly on further heating, so that, as observed by Graebe, who ob- 
tained this body by treating pyrene with nitric acid of sp. pr. 1# 
(Annalen, 158, 292), its melting point cannot be exactly determined; 
it is, however, certainly higher than 240°. 

The solution filtered from the dinitropyrene deposited a consider- 
able quantity of small orange-yellow needles, which after eight or ten 
recrystallisations from a larger quantity of alcohol, acquired a pure 
yellow colour, melted constantly at 148—149°, and gave on analysis 
the composition of mononitropyrene, C,Hy.NO,. The red colour 
of the solutions is due to a more soluble substance which remains 11 
the last mother-liquors, and is left on evaporation as a semi-soll, 
greasy, non-crystalline, almost black mass, small quantities of which 
dissolve in aqueous sodium carbonate, and are precipitated therefrom 
by hydrochloric acid in red flocks. 

Amidopyrene, CoH .NH2, is formed as a hydrochloride when mono- 
nitropyrene is boiled with hydrochloric acid and tin, and is found 
in the precipitate formed on treating the product with hydroget 
sulphide. On exhausting this precipitate with alcohol, an amber- 
yellow filtrate is obtained, exhibiting when hot and concentrated, 8 
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faint blue fluorescence, which becomes stronger on dilution, and is 
exhibited with peculiar beauty by thin layers of the liquid. The alco- 
holic solution on cooling deposits the amidopyrene hydrochloride, 
(CH,(NH,), HCl, in fine moderately large needles, having a faint 
ellowish colour. The alcoholic solution stains deal shavings deep red. 


The hydrochloride does not form a double salt with stannous chloride. 
e in The free base, obtained by decomposing the hydrochloride with 


aqueous ammonia, and purified by dissolving it in alcohol and boiling 
the solution with animal charcoal, separates on diluting the liquid 
with water, mostly in highly lustrous quadratic lamin, which aggre- 
gate on the filter in metallically shining films; sometimes also it is 
obtained in flat needles. It melts at 116°; dissolves very easily in 
alcohol, benzene, ether, and chloroform: water dissolves only traces 
of it. It exhibits a blue fluorescence, stronger even than that of the 
hydrochloride, and increasing in brightness as the solutions are more 
dilute. 

The normal sulphate, 2C\s>H,NH»,H,SO,, is formed on mixing an 
alcoholic solution of the base with dilute sulphuric acid, and separates 
as a glittering precipitate, which exhibits a very light pistachio-green 
colour when collected on a filter, and is seen under the microscope to 
be made up of perfectly regular square lamine. H. W. 


Behaviour of the Hydroxyquinone, C,,H,(OH)O,, on Oxida- 
tion. By A. Brever and K. Zincxe (Ber. 14, 1896—-1898).—From 
the hydrocarbon, C\.H,., the authors have obtained the corresponding 
quinone, CisH,O., and hydroxyquinone, C,,H,(OH)O, (Abstr., 1879, 
827; 1880, 665). For the hydrocarbon, the formula Ph,.C,H, has 
been proposed, for the quinone Ph,C,O,, and for the hydroxyquinone 
OH.C,H,Ph.C,O,. In confirmation of these views, it was found that 
both the hydrocarbon and the quinone yielded the theoretical quantity 


tedly 


0)» of benzoic acid on oxidation, but that the hydroxyquinone yielded 
pores phthalic acid together with benzoic acid. It would rather be ex- 
) ob- pected that either a hydroxybenzoic acid should be formed, or else that 
14 the benzene nucleus would be decomposed altogether. This formation 


of phthalic acid may be due to the proximity and ultimate inter- 
change of the hydroxyl- with the carboxyl-group formed by the 
oxidation of the C,O, nucleus. The authors show that this phenomenon 
snot due to the oxidation of a hydroxybenzoic acid, for it was not 
found possible to convert any of the three hydroxybenzoic acids into 
abenzenedicarboxylic acid. By the oxidation of the hydroxyquinone 
with alkaline permanganate, the authors obtained no phthalic acid, 


esis but an acid allied to it. The bariwm salt of the new acid crys- 
soft, tallises in six-sided tables, and on decompusing this salt with sulphu- 
which ne acid the pure acid was obtained as an oil which solidified with 


considerable difficulty. The potassium salt forms white needles, the 
“per salt thick blue crystals, the silver salts a white flocculent pre- 
“pitate. From the analyses of the salt the authors arrive at the 
formula C,H,O; for the acid, which they consider to be constituted 
thus : ena but this view is put forward with some 
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Essential Oil of Pistacia Lentiscus. By F. A. Fuiicxige, 
(Arch. Pharm. [3], 19, 170—171).—The author stated formerly that 
mastic contained but an exceedingly minute amount of essential oj, 
He has, however, since obtained samples yielding 2 per cent. of oj] 
also samples of the oil and of the resinous residue. 

The author found (Pharmacographia [2], 167) that oil of Chio tur. 
pentine, which is obtained from a closely allied tree, is a trne turpen. 
tine oil, CjoHs. A column of a 100 mm. of the mastic oil was found 
by A. Meyer to have in Wild’s polaristrobometer a dextrorotatory 
power of 28°. Raw Chio turpentine oil gave 12°1° ; after rectification 
over sodium, 11°5°. Jungelaussen found that mastic oil began to 
boil at 155° and distilled at 160°. 5 grams of it yielded 0-25 gram of 
terpin in well-formed crystals. Groth found these crystals to be erys. 
tallographically identical with those obtained from ordinary turpentine 
oil. Finally, 10 grams of the mastic oil were diluted with an equal 
bulk of carbon bisulphide, and saturated with dry hydrochloric acid, 
no solid compound was obtained however as in the case of Chio tar. 
pentine oi]; but on cautiously acting with nitric acid on the dark 
violet tarry product in the retort, the chlorhydrate sublimed in small 
crystals. The essential oil of Pistacia Lentiscus is thus a terpene, 
C,H, ; it has a strong but agreeable odour. F. L. T. 


New Hydrocarbon from Sequoia Gigantea. By G. Luvyor and 
T. SremKauter (Ber., 14, 2202—2206).—The authors have forther 
examined the hydrocarbon sequoiene obtained from the leaves of the 
Sequoia gigantea (Abstr., 1881, 98); but owing to the difficulty ex- 
perienced in obtaining a sufficiently large quantity in the pure state, 
they have not been able to investigate thoroughly its products of 
decomposition. Sequoiene is insoluble in alcohol and eld coneen- 
trated sulphuric acid; with picric acid it forms red crystalline needles, 
with nitric acid a gold-coloured compound. On oxidation with 
chromic mixture, a golden floceulent substance was formed, soluble in 
alcohol and ether, and crystallising out from benzene in delicate, silky 
prisms. The results of the analysis agree best with the empirical for. 
mula, C,;H\O,. On examining the oils obtained from the leaves of 
the sequoia, it was found that the one of lowest boiling point (b. p. 
155°, sp. gr. 8522) was a terpene, CiHj,, but differed in its specific 
rotatory power [a]; = + 23:8 from other known terpenes ; in chemical 
properties, however, it resembles the members of that class in forming 
a hydrochloride crystallising in white camphor-like needles. The oil 
of next boiling point (b. p. 227—230°; sp. gr. = 1:045) has the em- 
pirical formula C,sHO;; it is insoluble in water, soluble in alcohol 
ether, and chloroform, insoluble in soda. The oil boiling at 280—2” 
was only obtained in small quantities, and was not thoronghly = 


amined. VV. H 


Campheride. By E. Jauns (Ber., 14, 2385—2390).—The st 
stance which Brandes (Arch. Pharm. [2], 19, 95) obtained from 
galanga root, and to which the name campheride was given, 18 @ ™'* 
ture of at least three different compounds. In order to prepare - 
bodies, galanga root is exhausted with alcohol (90 per cent.). ‘The 
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residne which remains on evaporating the alcoholic solution is dis- 
solved in ether, the ether is allowed to evaporate, and the viscous 
residue is mixed with a few drops of water and left to crystallise. 
The crystalline mass is washed with chloroform, and afterwards with 
aleohol, to remove resinous matter, and is finally recrystallised from 
90 per cent. alcohol. To separate campheride from the two substances, 
galangin and alpinin, with which it is mixed, the crude product is 
dissolved in 30 parts of hot alcohol (75 per cent.) : campheride is 
deposited from the cold solution in yellow needles. ‘lhe mother-liquor 
is then heated and mixed with one-fifth its weight of hot water, when 
alpanine and galangine are deposited; on evaporating the filtrate a 
further crop of galangine is obtained. 

Alpanin has not yet been obtained in a state of purity; it melts 
between 180° and 190°. 

Galangin is deposited from a solution in absolute alcohol in six- 
sided plates (m. p. 215°). 

Campheride, CsH»O¢ + HO, crystallises in flat needles of a pale 
yellow colour, which dissolve freely in warm alcohol, ether, and 
glacial acetic acid. They require 400 parts of water at the ordinary 
temperature for solution. The crystals melt at 221°, and sublime at 
a higher temperature with partial decomposition. Alkalis and strong 
sulphuric acid dissolve campheride, forming a yellow solution. An 
alcoholic solution of campheride throws down orange precipitates, 
CyHO.Pb and C,,Hj»O<,<Ba(OH),., with lead and barium salts. 
Diacetocampheride, CysHO.,Ac2, forms colourless needles (m. p. 188?) 
insoluble in water and sparingly soluble in alcohol.  Dibenzocam- 
pheride (m. p. 185°) resembles the preceding compound. On the 
addition of bromine (1 part) to a solution of campheride (2 parts) in 
glacial acetic acid, the dibromo-derivative, C,,H,Br.Og, is deposited in 
yellow needles (m. p. 224°), sparingly soluble in aleohol. Anisie and 
oxalic acids are formed by the action of nitric acid (sp. gr. 1°18) on 
campheride. W. C. W. 


Decomposition of certain Resins by Distillation over Zinc- 
dust. By K. Bérscn (Monatsh. Chem., 1, 609—620).—1. Dragon’s 
Blood.—The crude distillate obtained by distilling this resin over zine- 
dust was purified by distillation with high-pressure steam, whereupon 
‘certain quantity of undecomposed resin remained behind; but on 
redistilling this residue with zinc-dust, and repeating this operation 
on the substance then remaining, a distillate was obtained which left 
no further residue on distillation with steam. The oil, which by these 
operations had been rendered much lighter in colour, was separated by 
= into two portions ; A boiling at 100—150°, and B at 200 
The fraction A, freed from a small quantity of oxygenated com- 
pounds by prolonged boiling with metallic sodium in a reflux appe- 
ti and subsequently distilled, yields a residue consisting of a thick 
re oil, which has an aromatic odour and solidifies on cooling to a 
‘™nsparent vitreous mass, insoluble in alcohol, ether, &c., even after 
prolonged boiling, liquefying in a retort at 300°, and distilling at a 


ver j r . 
y high temperature ; the vapours thereby given off condense to a 
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colourless strong-smelling liquid, which no longer solidifies, boils y 
146°, and gives by analysis the composition of styrolene or cinny 
mene, CsH,, a result which is further confirmed by its oxidation, 
whereby it is converted into benzoic acid. Consequently the sojij 
residue left in the retort must consist of metastyrolene. 

The compounds distilled off in the first instance from the met 
styrolene were separated ‘by systematic fractionation into toluene 
C;Hg, boiling at 111—112°; ethyl benzene, C,Hy, boiling at 134- 
140°, and yielding by oxidation nothing but benzoic acid ; and styro 
lene, boiling at 145—146°. 

The portion B is a dark yellow empyreumatic oil, which acts yer 
strongly upon sodium, becoming resinised at the same time. It does 
not contain any compounds which crystallise out on reduction of teu. 
perature. By agitation with potash-ley, it may be separated intoa 
phenolic compound which dissolves, and an oily liquid which may b 
separated from the alkaline ley by distillation with steam. By treat 
ing the residue with dilute sulphuric acid, a compound D was ob 
tained, which when puritied by repeated distillation from waiter, ani 
subsequent fractionation, yielded a small quantity of a colourless ai 
boiling at 236—240°, and having the composition C,H0,. The 
portion C was also separated by repeated fractionation into two parts, 
one of which is a colourless very fragrant mobile oil boiling at 2l4 
—215°, and having the composition C,,H,.O ; the other an oil boiling 
at 256—260°, having a slight yellowish colour and a less agreesbie 
odour than the preceding, and represented by the formula (Hy0. 
When fused with potash, it yields phthalic acid. These two bodies 
are perhaps homologous with the compound C,H,.0, obtained by 
Ciamician (this Journal, 1880, Abstr., 39) on distilling gum ammo 
niacum over zinc-dust, and regarded by him as orthoethylphenylmethy! 
ether, C,H, Et.OMe. 

The most abundant of all the volatile products obtained by dit 
tilling dragon’s blood over zinc-dust is styrolene, which amounts 
about 66 per cent. of the whole: next comes ethylbenzene, while the 
rest occur only in subordinate quantity. 

Kovalevsky, who likewise obtained styrolene from dragon's bload 
(Annalen, 120, 66), supposes that this compound occurs in the resi 
the form of metastyrolene. Bétsch, however, purified his resin by 
solution in alcohol, in which metastyrolene is insoluble : consequently 
the metastyrolene which he obtained could not have pre-existed in t 
resin which was subjected to distillation with zinc-dust, but must be 
regarded as a product of decomposition, a view corroborated by 
results which Hofmann and Blyth obtained (Annalen, 53, 311) by 
the dry distillation of dragon’s blood. 


2. Guaiacum.—This resin distilled over zinc-dust yields, a chie 
product, creosol, C,H,O, = C,HsMe(OH).OMe (about 50 per cett) 
together with toluene, metaxylene, and paraxylene (about 3) per cea) 
and small quantities of pseudocumene and a solid hydrocarbon having 
the composition C,H)». : 

1200 grams of the purified resin yield about 350 c.c. of a dark 
brown mobile oily distillate, having a strong phenolic odour, and cob 
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isting for the most part of compounds heavier than water. On re- 
istilling the crude product with steam, only the lighter compounds 
4) pass over at first ; and if the receiver be changed as soon as oil- 
rops pass over which sink in water, the specifically heavier com- 
unds (B) may easily be separated. Lastly, the condensation-water 
ntains in solution a considerable quantity of creosol, which may be 
sily extracted by ether and obtained in the form of an oil boiling at 
14—216°, and in alcoholic solution giving the characteristic green 
ron reaction. 
The portion « likewise consists for the most part of creosol, which 
y be removed by agitation with strong soda-ley, whereupon a crys- 
alline mass separates, with slight rise of temperature; and on sepa- 
ting the undissolved oil by means of ether and evaporating off the 
nto & ther, there remains a slightly brown very mobile oily liquid, separable 
ay be y repeated fractionation into: toluene (b. p. 111—112°); meta- and 
treat. ara-xylene (b. p. 136—141) yielding by oxidation with chromic 
18 ob cid, a mixture of meta- and para-phthalic acid, and pseudocumene 
r, and iling at 166°. 
$8 oll The portion £ likewise consists mainly of creosol, but contains also 
The solid hydrocarbon, which may be separated by agitating the entire 
parts, JiMliquid which has passed over at 220-—290° with dilute soda-ley, and 
it 214 aving it at rest for about 48 hours. The surface of the liquid then 
oiling omes covered with a network of crystals, which may be purified by 
y ltration, washing, pressure between filter-paper, and repeated suble 
Hy ’ tion. 
bodies The compound thus obtained has the composition C,H,, and its 
ed by apour-density (determined by V. Meyer's method) shows that its 
ammo dlecular formula is C,,H,, (V. D. by experiment 5°35, by calculation 
methyl ‘t). It erystallises in rather large, nacreous, well-defined, thin, 
pparently rhombic lamingw, which when recently sublimed exhibit a 
py dis luish fluorescence. It dissolves in alcohol and ether, and separates 
ants to the latter in compact strongly refracting crystals. It volatilises 
rile the wily with vapour of water, melts at 97—98°, and sublimes at a few 
egrees higher ; dissolves with green colour in strong sulphuric acid, 
s blood HiRend is not precipitated therefrom by water. It unites with picric acid, 
esin 2 Porming a compound which is sparingly soluble in alcohol, and crys- 
esin by lises in slender needles melting at 123°. These properties, together 
quently ith the composition of the compound, demonstrate its identity with 
{in the HMeusiene, the hydrocarbon which Wieser obtained by the reducing 
ust be ton of zine-dust on pyroguaiacol (Abstr., 1881, 813). 
by the HM The results of the preceding investigation agree to a certain extent 
311) by BMith those which Unverdorben, Sobrero, Hlasiwetz and v. Gilm 
biained by the dry distillation of guaiacum, as will be seen from the 
; llowing comparison :— 
is. chiel 
r cet.), 
cent.), 
having 
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| ete B-) 
Products of dry distillation. | Products of distillation over zine-dus. 3-2 
tha 
; | a ] 
Guaiol. | 
Tokuene. ww 
| Meta- and para-xylene, the 
Pseudocumene. 1 
Guaiacol. | of 
Cresol. Cresol. der 
Pyroguaiacol. Guaiene. met 
H. W. dipl 
Some Compounds of the Pyrroline Series. By G. L. Ciawiw 
(Monatsh. Chem., 1, 624—629).—When_ potassium-pyrroline is heatel ing 
a stream of carbon dioxide, half of the pyrroline distils over, and the T 


residue is converted into the dipotassic salt of pyrroline-carboxylie 
carbopyrrolic acid ; thus— 


2C,H,NK + CO, = C\H;N + C,H,NK.COOK. 


The reaction begins at 180°, but goes on best between 2()0° and 22, 
and, with 20 grams potassium-pyrroline, is completed in three or fom 
hours. As soan as pyrroline vapours cease to pass over, the produ 
is left to cool in a stream of carbon dioxide, the contents of th 
retort are dissokved in water, and the solution, after filtration from 
small quantities of pyrroline, is neutralised with dilute sulphuric: 
and shaken up with.ether. The acid thus obtained has a brown-w 
colour, and still smells of pyrroline. It is best purified by dissolving 
it in water, decolorising with animal charcoal, precipitating with les 
acetate, decomposing the precipitate with hydrogen sulphide, al 
agitating the filtrate with ether, whereby a less highly coloured pm 
duct is obtained, which may be further purified by redissolving it ® 
water, again decolorising with animal charcoal, and dissolving out 
acid from the aqueous solution with ether. 
The acid thus obtained has the composition of pyrroline-carbory't 
acid, C;H,NO, = C,H,N.COOH. It is, however, not identical wit 
the acid obtained bv Schwanert from ammonium pyromucate (Annals 
116, 274), and by Weidel and Ciamician from pyrocoll (this Jourss, 
1881, Abstr., 295), being distinguished therefrom by its greater Ins 
bility, decomposing with red coloration and separation of carbs 
dioxide, when exposed to the air, when its aqueous solution ® 
boiled, and when its ethereal solution is left to evaporate. Even™' 
stream of hydrogen or carbon dioxide it cannot be sublimed withoat 
considerable decomposition, whereas Schwanert’s acid sublimes 
readily without decomposition. When an attempt is made to sublin 
it by heating in a vacuum, it is completely resolved, without sensi 
coloration, into carbon dioxide and pyrroline. It erystallises ® 
slender needles, and when heated in a small sealed tube, melts, 
partial decomposition, at 161—162°; whereas ordinary carbo-pim 
acid crystallises in laminw, and melts, with decomposition, a oa 
The author distinguishes the ordinary acid as @-, and the acid 4 
tained as above by heating potassium-pyrroline in carbon dioxide, 
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p- rrolline-carborylic or -carbopyrrolic acid. The barium salt of the 
3.acid, (C,H,.N.COO),Ba, crystallises in thick shining needles, whereas 
that of the a-acid forms small shining lamine. 

Potassium-homopyrroline reects with carbon dioxide in the same 
manner as potassium-pytroline, yielding homopyrroline-carboxylic acid, 
the barium salt of which has the composition | C,H,(CH;)N.COO},Ba. 

The direct introduction of carbon dioxide into the potassium salts 
of pyrroline and homopyrroline suggests the idea that the potassium 
derivatives of other imides may react in like manner ; and an experi- 
ment tried with this view on the potassium derivatives of carbazol or 

©.H 
dipbenylimide, | NH, led, in fact, to the expected result, respect- 
oHy 
ing which the author promises a further communication. 


The analogy between the reaction of pyrroline and its homologues 
with potassium and carbon dioxide, and that of the phenols with 
the same bodies, induced the author to attempt the conversion of the 
homologues of pyrroline into the corresponding carboxylic: acids by 
the action ef melting potash. 

When potassium-homopyrroline is added to melting potash, it floats 
at first on the liquid alkali, but, after a short time, an evolution of 
hydrogen is set up and continues till the oily layer has completely 
disappeared: on neutralising the aqueous solution of the melt with 
lilute sulphuric acid, and agitating with ether, a crystalline body 
is obtained exhibiting the properties of the pyrroline-carboxylic acids. 
The substance thus obtained does not, however, appear to be a single 
ompound, but a mixture of two isomeric acids, for it melts at 175— 
180°, and appears, under the microscope, as a mixture of needles and 
amine. The homopyrroline occurring in animal oil is, therefore, 
probably a mixture of two isomeric bodies ; but further investigation 
s required for the satisfactory elucidation of the matter. 


Reaction of Potassivm-pyrroline with Chlorinated Compounds.—W hen 
his compound is introduced into chloroform diluted with 100 times 
ts volume of absolute ether, the liquid becomes heated to boiling, and 
otassium chloride is formed, together with a body having a strong 
lkaline reaction; and, on agitating the filtered liquid with dilute 
ydrochloric acid, and distilling the acidulated solution with potash- 
ey, a colourless oil is obtained, smelling like pyridine and quinoline, 
luble in water, boiling at about 85°. It contains chlorine, forms 
th mercuric chloride a white precipitate soluble in hydrochloric acid, 
nd unites with that acid, forming a salt which crystallises in radiate 
roups of long needles, and reduces platinic chloride. 

Potassium-pyrroline reacts in a similar manner with chlor- and brom- 
cetic acid, By its action on ethylic monobromacetate dissolved in 
ther, there is produced, together with. potassium bromide, a. viscid 
cid liquid, which. forms. a deliqnescent sodium salt and a sparingly 

luble silver salt, and unites with mercuric chloride, forming a com- 
vund insoluble in water, but soluble in hydrochloric acid. 

Bromine dissolved in ether likewise acts with great violence on 
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potassium-pyrroline, without, however, converting it into pyrrolins 
red, and forms, together with potassium bromide, a brominated boj 
soluble in ether and crystallising in needles. H. W. 


Physiological Effects and Chemical Reactions of Quinolins 
By J. Donaru (Ber., 14, 1769—1774).—The author gives an acoouy: 
of further experiments, the results of which confirm his former ep. 
clusions regarding the effect of quinoline on vinous fermentation gj 
on bacteria, viz., that it is without influence on the former, by 
destroys the latter (Abstr., 1881, 298). Quinoline may be tak 
internally in doses of from 1—2 grams daily, without affecting thy 
nervous system or the mucous membrane. It also appears that quim. 
line, in such cases, is not found in the urine as such, but probably 
finds its way into the urine as pyridinecarboxylic acid. 

Chemical Reactions of Quinoline.—Quinoline salts give with potash 


a white precipitate, slightly soluble in excess, but easily soluble in heml 
ether, benzene, alcohol, and less soluble in carbon bisulphide, chlon- seeds 
form, and amyl alcohol. Sodium carbonate gives a precipitate insoluble of ste 
in excess ; carbonic anhydride is liberated. Ammonia and ammoniin long 
carbonate produce precipitates soluble in excess of the reagents. the 

Solution of iodine in potassium iodide (7 parts of potassium iodide, then 


5 of iodine, and 100 of water) gives a reddish-brown precipitate, i- sister 
soluble in hydrochloric.acid. Limit of reaction, 1 : 25,000. 

Phosphomolybdie acid (10 parts of sodium phosphomolybdate ia 
100 of water, acidified by nitric acid) gives a yellowish-white precy. 
tate insoluble in ammonia. Limit, 1 : 25,000. 

Picric acid (1 in 100-of water) gives a yellow amorphous precipitate, 
soluble in alcohol, sparingly soluble in hydrochloric acid, but solatle 
in potash, forming a reddish-yellow solution. Limit, 1 in 17,10. 

Mercuric chloride (5 parts in 100 of water), a white flocculent pr 
cipitate, easily soluble in hydrochloric acid, slightly soluble in acete 
acid. From dilute solutions it separates in needle-shaped crystals 
Limit, 1 in 5,000. 

Potassiomercuric iodide (5 parts of potassium iodide, 1:4 of mercure 
chloride, and 100 of water) gives a yellow-white amorphous precipitate 
which, on addition of hydrochloric acid, is converted into amber-yellow 
needle-shaped crystals. Limit, 1 in 3,500. he 

Potassium ferrocyanide gives a reddish coloration, and on addition of 
a mineral acid a reddish-yellow amorphous precipitate is formed. 

Potassium dichromate produces beautiful crystals, soluble in exces 

Neither tannic acid nor ferric chloride precipitates quinol ine salts, 
neither does nitric or sulphuric acid give any coloration = 7 


salts. 


Diquinoline. By A.'Cravus (Ber., 14, 1939—1942).—In a forme 
communication (Ber., 14, 82) the author noted that a new base, or 
tical with the diquinoline of Williams (Abstr., 1881, 613), was form 
by heating quinoline hydrochloride with aniline. It has since 
found that the aniline plays no essential part in the reaction: for quino + 
hydrochloride, heated either by itself or with quinoline, yields t 7 
same product, although the addition of aniline is found advantage” 
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in liberating the base from its salts. After suitable purification, di- 
uinoline, CH,N2, is obtained in pale golden-yellow needles (m. p. 
114°), insoluble in water, soluble in alcohol and ether. It dissolves in 
acids, forming a deep coloration which, however, does not yield salts 
of the base on evaporation. The platinochloride forms a golden pre- 
cipitate of composition (C,,H,,N2,HC1).,PtCl, The author considers 
that the platinochlorides obtained by Williams were probably due to 
the presence of some impurity in the base. By the oxidation of di- 
quinoline, a crystalline acid (m. p. 96°).is obtained which, although 
ssessing the same composition as pyridinedicarboxylic acid, is not 
identical, but probably polymeric, with it. Further observations on 
this point are promised. ¥& ¥. 


Conine and its Compounds. By J. Scnorm (Ber., 14, 1765— 
1769).—The author describes two methods for extracting conine from 
hemlock-seeds. ‘The first of these consists in mixing 100 kilos. of the 
seeds with 4 kilos. of sodium carbonate dissolved in water; a current 
of steam (3 atmos. pressure) is then passed through the mixture as 
long as the distillate has an alkaline reaction ; the greater portion of 
the conine separates as an oil from the distillate. The distillate is 
then atidified with hydrochloric acid and evaporated to a syrupy con- 
sistency. When cold this is treated with 2 vols. of strong alcohol, 
and filtered from the ammonium chloride. The conine is liberated by 
means of soda from the residue obtained by evaporating the alcoholic 
solution, and then dissolved out by ether. Conhydrine often separates 
out from the ethereal solution: this, on evaporation, gives the conine 
which, after drying over potassium carbonate, is fractionally distilled, 
60 per cent. passing over between 168—169°. 

The second method consists in extracting the seeds with dilute acetic 
acid; the solution is evaporated in a vacuum to a syrup, and the base 
liberated from this by magnesia, the free conine being extracted by 
ether as before, 


oxalate, (C.HisN ).H.C,0,. P. P. B. 


Paraconine. By A. Micnaen (Ber., 14, 2105—2110).—By heating 
‘mixture of butylidene bromide (made by the action of phosphorus 
chlorobromide on butaldehyde) with strong alcoholic ammonia at 
200°, paraconine is produced ; the author has already prepared this 
substance in the same way from butylidene chloride. 

By reducing paraconine with tin and hydrochloric acid, a base is 
obtained which forms a crystalline methiodide, and is regarded by 
the author as perhaps identical with conine; by careful oxidation 
of paraconine, butyric acid was obtained, and also a small quantity 
of an acid which evolved a pyridine odour when distilled over lime. 
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Isoamylidene bromide and chloride when heated with ammonia aly 


yield high-boiling bases. D. AL, _ 
The Specific Gravity of Nicotine and of its Aqueous §oly. - 
tions. By J. Sxanweir (Ber, 14, 1809—1810).—The sp. on ¢ 
nicotine is found to be 1°0111 at 15°, a number differing considerably fou 
from that given by other investigators. Moreover, the author bys 
observed that when water is added to nicotine, heat is produced anj me 
a diminution in volume takes place. A mixture of 100 grams of niw. nee 
tine with 5 grams of water has asp. gr. of 1°107, the sp. gr. increasing pla 
with each addition of water; a mixture containing 100 of nicotine and in ¢ 
70 of water, has a sp. gr. 1:033. Conine, on the other hand, appear par 
to suffer a diminution in sp. gr. when mixed with water. lati 
P. Gi and 
Tropine. By A. Lapensure (Compt. rend., 93, 517—520).—When wit] 
tropine is heated with methyl iodide it yields an additive product T 
which separates from aleohol in large cubic crystals. When heated pro 
with silver oxide, it gives methyltropineammonium, and the solution 
if distilled yields a methyltropine, C,H,,NO, as a basic oil. The aun. C 
chloride is precipitated from a hydrochloric acid solution in the form tine 
of an oil, which, after a time solidifies and forms fine crystals vail 
Methyltropine combines with methyl iodide, and the additive product iow 
so obtained, on treatment with an aqueous solution of silver oxide, obta 
yields silver iodide and a product which decomposes on distillativy ole 
into trimethylamine, a hydrocarbon, and an oxygenated compound. H 
The first is formed in considerable quantity. The hydrocarbon is found spar 
in traces only, and has not been obtained pure. The oxygen com- table 
pound, C;H,,0, is an oil (b. p. 180°) having the odour of acetone. atta 
The author is endeavouring to prepare methyltropine synthetically. hyp 
He has already combined C;H,O with dimethylamine by heating « vaffo 
80°, and has obtained a base boiling below 200°, and giving a lees 
aurochloride resembling that of methyltropine. He also attempted to solul 
obtain the corresponding eompound with trimethylamine, but oly caffe: 
traces of a base were found. J. 1 W. bary 
carbs 
Decomposition of Tropine. By A. Lapensure (Ber., 14, 243 verte 
—2406).—Tropilene, C;H,O, and tropilidene, C;H,, formed by the chres 
decomposition of tropine, can be obtained in larger quantities from 
monomethyltropidine iodide and dimethyltropine iodide. : 
Tropilene is slowly dissolved by an aqueous solution of dimethyl From 
amine, with the formation of B-methyltropine, NMe,.C;H, OH. _ This 
base is an oily liquid (b. p. 198—205°) which is distinguished from conta 
a-methyltropine (b. p. 243°) by the ready solubility of the latter ™ 
water. Hydrochloric acid decomposes £-methyltropine, forming Ca 
pilene and dimethylamine. Under similar conditions 2-methylirop™ the 3 
splits up into methyl-chloride and tropidine. W. ©. W. — 
Tropine. By G. Merune (Ber., 14, 1829—1833).—Metly! ree f 
tropine iodide, C,H,;NOMel, is obtained by the action of methy! iodide Kd Ca 
on trepine, it crystallises from dilute alcohol in small shining cubes. lydeg 


It does not combine with more methyl iodide, showing tropine to bes 
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tertiary base. The platinochloride, (CsHisNOMeCI).,PtCh, crystal- 
lises from hot aqueous solutions in orange-yellow prisms. 

Methyltropine is obtained by distilling the methyltropine hydrate 
prepared from the above-mentioned iodide ; it has been obtained in the 
form of an oily liquid boiling at 240—245°. Trimethylamine is also 
found amongst the products of distillation. 

Dimethyltropine iodide, CsH,,Me,NOI, is obtained by the action of 
methyl iodide on methyltropine; it forms colourless, deliquescent 
needles, sparingly soluble in cold alcohol and insoluble in ether. Its 
platinochloride, (CsH,,Me,N OCI1).PtCh, crystallises from dilute alcohol 
in orange-yellow crystals. Dimethyltropine hydroxide has been pre- 
pared, and submitted to distillation; amongst the products of distil- 
jation were found trimethylamine, and an oily liquid insoluble in acids 
and having an odour resembling that of peppermint; it unites directly 
with bromine. 

The author concludes that the constitutional formula of tropine is 
probably CsH,ON Me,, and that of methyltropine ener 8 a 


Caffeine. By E. Fiscuer (Ber, 14, 1905—1915).—A con- 
tinuation of the author’s researches (Abstr., 1881, 614) on the deri- 
vatives of caffeine. He incidentally recommends that in the prepara- 
tion of hypocaffeine, diethoxyhydroxycaffeine should be directly 
obtained by the action of bromine on hydroxycaffeine in alcoholic 
solution, without the isolation of the intermediate bromo-derivative. 
Hypocaffeine has acid properties ; its barium salt is soluble in water, 
sparingly soluble in alcohol; its silver salt, crystallismg in white 
tables, is sparingly soluble in cold water. Hypocaffeine is not 
attacked by the strongest oxidising or reducing agents. By heating 
hypocaffeine with baryta-water, or better with basic acetate of lead, 
cafoline is obtained among other products. This substance crystal- 
lises in long white prisms (m. p. 194—196°) of composition C;H,N,O., 
soluble in water, sparingly soluble in alcohol; it differs from hypo- 
caffeine in its instability in the presence of acids. By heating with 
baryta-water, it is slowly decomposed into ammonia, methylamine, 
carbonic and oxalic acids; by warming with hydriodic acid it is con- 
verted into monomethylearbamide. On oxidising caffoline with 
chromic acid mixture, chlorestrophan is formed, thus : 


C;H,N,;O, + O = C;H,N,.O; + NH. 


From these various reactions it appears to the author that caffoline 

C—NMe 

contains the grouping : 

N—C—NMe 
Caffuric acid, C,H,N,O,, is obtained as a subsidiary product from 
the mother-liquors in the preparation of hypocaffeine, it forming 
splendid glistening tables whieh immediately deliquesce and lose their 
transparency ; it melts between 210—220° with decomposition; it 
re feeble acid properties, the barium salt being easily decomposed 
mo carbonic acid ; its silver salt, C,H,N;O,Ag, crystallises in colour- 
no transparent tables. By hydriodic acid, caffuric acid is reduced to 
ydrocaffuric acid, C,H,N;O;, which forms colourless needles (m. p. 
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245°). Caffuric acid is easily decomposed by basic lead acetate into 
mesoxalic acid, methylamine, and monomethylcarbamide, thas: 
CsH,N,O, + 3H,O = C,H,0O, + NH,.Me + C.H,N,0O. 

The formation of methylurea from caffeine, as well as from caffuric 
acid by relatively simple reactions, leads to the supposition that the 
former contains, besides a dimethylalloxan group, a methylearbamide 
residue. Rochleder (Annalen, 71, 9) has observed that caffeine is 
decomposed by chlorine-water into tetramethylalloxantin, cyanogen 
chloride, and methylamine ; but these, the author finds, are products 
of a secondary reaction; for by the action of hydrochloric acid and 
potassium chlorate on caffeine, there are formed dimethylalloxan and 
monomethylearbamide. 

As this reaction is precisely analogous to the decomposition of uric 
acid into alloxan and carbamide, there can be no doubt that the 
arrangement of atoms in uric acid and caffeine is similar, and that 
the latter is the diureide of mesoxalic acid. From this result, toge- 
ther with others obtained in the study of caffeine, and detailed either 
in this or the former communication, the author assigns to caffeine the 
following constitutional formula :— 


NMeCH : C.NMe 
Cog | Sco, 
NMe-——()----/ 


which resembles the formula proposed by Medicus (Annalen, 175, 
280). (oS A 


A New Series of Bases Derived from Morphine. By E. 
Grimavux (Compt. rend., 93, 591—593).—The author finds that when 
codeine methiodide is heated with silver oxide, it yields codeine 
methoxide, C,sH»NO(OMe). The new salt crystallises in brilliant 
needles (m. p. 118°5°). The base is precipitated from solutions of its 
salts by ammonia, thus differing from codeine and codethylene. The 
methyl base can also be prepared by the action of potash on codeine 
methiodide; but the yield is not so good as when silver oxide is 
employed. . 

The author has also prepared codethylene methiodide. It resem- 
bles codeine methiodide. When heated with silver oxide or potash, 
it is converted into a crystalline tertiary base (m. p. 132°) resembling 
codeine methoxide, but more soluble in ether. It gives a violet 
coloration with sulphuric acid. It is probably methylcodethy- 
lene. 

The method of preparation affords a general reaction by which the 
homologues of codeine containing new alcohol groups in the morphine 
nucleus can be obtained. J. 1. W. 


Some Compounds of Quinine. By Z. H. Skravup (Monatsh. 
Chem., 2, 610—614).— Quinine diethiodide, CooH»N,0.(Et), + 3H.0, 
is formed, with separation of potassium iodide, when an alcoholic 
solution of quinine is heated for eight hours with potash and excess 
of ethyl iodide. The brown solution decanted and evaporated 
over sulphuric acid leaves brownish crystals, which may be treed 
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from a trace of resinous impurity by 'solution in hot water, and by 
repeated crystallisation from dilute alcohol. The product may be 
ultimately obtained in pure yellow crystals, mostly having a tabular 
development. Heated under water, they melt to a yellowish-brown 
oil, which on agitation easily mixes with the supernatant liquid, the 
colour then disappearing completely; they also dissolve readily in 
aleohol whether anhydrous or hydrated, but are insoluble in ether. 
They give off their water at 100", become reddish at the edges even 
below that temperature, and fuse at 115° to a reddish-yellow mass, 
which, when drenched with water, gradually becomes pure yellow and 
crystalline, and subsequently dissolves, the solution when left to 
evaporate again depositing the above-described yellow crystals. 

These crystals are monoclinic, having the axial ratio a: b:c= 
17291 : 1: 1°2135, and this may be ac = 107°6. Observed ieee 
100, 001, 110, 111, or coP&, OP, coP, P, the basal face predominating. 
Quinine with Cupric Acetate, CuHaN,02,Cu(Ac0),. —A dilute 
alcoholic solution of quinine mixed with cuprammonium acetate, and 
left to evaporate over sulphuric acid, deposits this compound after 
some days in small green crystals which appear to contain water, 
become bluish-green when left over sulphuric acid, but recover their 
original colour in a few seconds on exposure to the air. 

Quinine with silver nitrate, CoH2,N,0O.,AgNO3, is prepared like the 
copper salt, and agrees in solubility with the isomeric compound of 
quinidine (Hesse’s conquinine) with silver nitrate prepared by Sten- 
house. 

A dilute alcoholic solution of quinine mixed with a little more than 
1 mol. ammonia, and then with a large excess of silver nitrate, de- 
posited a white gelatinous precipitate, which, after washing with 
dilute alcohol and drying,. had approximately the composition of 
argentoquinine, CoH ,,AgN,O, (exp. 26°5 per cent. Ag; calc. 25°06). 
Hence it appears probable that the two salts above described may be 
regarded as quinine salts, in which 1 atom of hydroxylic hydrogen is 
replaced by an equivalent quantity of metal, viz., the silver salt as 
NO;H,C»H.3N,0,Ag, and the copper salt as 


(C3H,0;) (CspHsN,O,,CuC,H,0:). H. W. 


Quinine and Quinidine. By Z. H. Skravue (Monatsh. Chem., 2, 
587—609).—The author has shown by former experiments (Abstr., 
1880, 409) that the three cinchona alkaloids, quinine, cinchonine, and 
cinchonidine, exhibit a remarkable agreement in their behaviour with 
potassium permanganate, all three when subjected to limited oxida- 
tion with this reagent giving up 1 atom of carbon in the form of 
formic acid, and being converted, by assumption of 2 atoms of oxygen, 
into weak bases of phenolic character, thus :— 


Cinchonine. Cinchotenine. 
Ci5H2N.O + O, = CH,0O, + CigHioN2Os. 
Cinchonidine. Quitenine. 


CoH »N,O2 + O; = CH,0, + CiypH»N2O,. 


Quinine. Cinchotenidine. 
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This resemblance extends, moreover, to quinidine (Hesse’s con- 
quinine), a base isomeric with quinine, inasmuch as Pawlowsky has 
obtained from this base, together with formie acid, a base analogous 
in composition to quitenine, and in all probability isomeric therewith. 
Hence it appears that all these four alkaloids have one of their carbon- 
atoms in peculiar and similar situations, but the experiments hitherto 
made do not give any further imformation as to their chief isomeric 
relations. To throw further light on this question, quinine and 
quinidine were subjected to oxidation with chromic acid in the same 
way as cinchonine and cinchonidine were formerly treated. 


Oxidation of Quinine.—10 parts quinine sulphate, C.H.,N,O,,H,SO, 
+ 2Aq, are dissolved in a mixture of about 30 parts strong sulphuric 
acid and 200—250 parts water; the liquid is heated to boiling, and 
an aqueous solution of 20 parts chromic acid is added in a slow 
stream, or by successive small portions. After 2 or 24 hours’ boiling 
the undecomposed chromic acid is reduced by addition of a little 
alcohol, the green liquid is immediately stirred into a cold solution of 
80—90 grams potash in half a litre of water, and the clear green 
alkaline solution is heated to boiling, best in a copper vessel, 
till the precipitation of chromie oxide is complete. The yellow 
liquid may then be separated from the precipitate by syphoning, 
washing by decantation, and finally on a strainer with gradual pressure, 
and after complete neutralisation, left to evaporate over sulphuric 
acid, its reaction being tested from time to time, and kept slightly 
alkaline rather than acid. The concentration having been continued 
till two or three crops of potassium sulphate have separated out, the 
last mother-liquor is mixed with an equal volume of alcohol; the 
dark-brown solution, after standing for several hours, is separated 
from the precipitated potassium sulphate; the alcohol is driven off by 
distillation and evaporation over the water-bath, and the acid resulting 
from the oxidation of the quinine is set free by addition of hydro- 
chlorie or sulphuric acid. The chief product of the reaction is then 
soon precipitated in brownish granules, which attach themselves 
chiefly to those parts of the vessel which have been scratched by the 
glass rod, and the precipitatiom is completed in six or eight hours. 
The product amounts to 50 to 55 per cent. of the calculated quantity. 
The dark-brown mother-liquor contains # second body of acid nature ; 
but, as in the case of cinchonine and cinchonidine, all attempts to 
separate this second product ef oxidation in definite form proved 
fruitless; it appears, however, to be very similar to the amorphous 
body obtained in the oxidation of cinchonine and cinchonidine. The 
only other products of the oxidation were carbonic and formic acids. 


Oxidation of Cinchonidine—This base treated as above yielded the 
same crystallised acid, together with amorphous products, which 
could not be separated in definite form. 


Qurninic Actp, C;,H,NO;.—This acid, homologous with cinchoninic 
acid, is the crystallised oxidation-product above mentioned. It is 
best purified by recrystallisation from hot dilute hydrochloric acid, 
finally with addition of animal charcoal; the purification may, how- 
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ever, also be effected by combining the quininic acid with hydrochloric 
acid, and decomposing the resulting compound with water. 

Pure quininic acid crystallises in long thin faintly yellowish prisms, 
which dissolve very sparingly in cold, and but little more readily in 
hot water; abundantly and with yellowish colour in dilute hydro- 
chloric or ‘sulphurie acid, much less easily in acetic acid; readily and 
without colour in alkaline solvents; ether and benzene dissolve only 
traces of it. 

Quininic acid dissolves but sparingly in alcohol, even at the boiling 
heat, forming a solution which exhibits a blue fluorescence exceeding 
that of quinine salts in beauty and sensibility. In comparatively 
strong solutions it is pure blue, but prea somewhat into violet on 
dilution, disappears on addition of 15 vol. water, is regenerated by 
alcohol, and entirely destroyed on addition of a drop or two of sul- 
phurie acid to the alcoholic solution. Chromic oxide is obstinately 
retained by quininic acid, and cannot be completely removed from it, 
even by repeated crystallisation from glacial acetic or dilute hydro- 
chloric acid; conveniently, however, by repeated crystallisation of the 
calcium salt. 

Quininic acid heated in capillary tubes melts with decomposition at 
280°. When cautiously heated in a small flask, it melts to a yellowish- 
brown liquid, and then sublimes partially, a considerable portion 
being, however, decomposed and giving off a pungent vapour of dis- 
agreeable odour, which is emitted much more characteristically on 
heating the metallic quininates, and is undoubtedly due to quinolide, 
C,H,NO, the base which Butlerow and Wischnegradsky obtained, 
with separation of carbonic anhydride, by the action of alkalis on 
quinine (this Journal, 1879, Abstr., 988). 

Quininic acid in its double character of carboxylic acid and nitro- 
genous base, forms two classes of salts. Those which are formed by 
substitution of metal for hydrogen are colourless both in the solid form 
and in solution, unless the metal itself imparts a peculiar colour. The 
compounds with acids are all yellow. 

The silver salt, C,HsAgNO,, is a crystalline powder not affected by 
light. The calcium salt, (C\,HsNOs3),Ca + 2H,O, is moderately soluble 
in cold, more freely in hot water, and crystallises in flat rosettes of 
white needles, which give off their water between 160° and 200°. On 
heating this salt or any other quininate, an oil distils over, having a 
fragrant odour somewhat like that of coumarin. The barium salt, 
(C,,HsNO;).Ba + 4H.2O, is very much like the calcium salt in appear- 
ance, but much more soluble even in cold water. Both these salts, 
like the free acids, obstinately retain chromic oxide. Copper salt. 
A solution of quininic acid in strong acetic acid mixed with cupric 
acetate deposits after a while needles of the free acid, and the green 
filtrate when left to evaporate deposits needles of a dark grass-green 
colour mixed with yellowish crystals. The solution of the ammonium 
salt yields, on addition of cupric acetate, a light-green flocculent pre- 
cipitate, which on standing, and almost instantly on heating, changes 
to a heavy powder composed of grey-violet crystals, nearly insoluble 
in water, and becoming light lavender-blue when dried. Their com- 
position is represented by the formula (C,,H,NO;),Cu + 13H,0. 
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Hydrochloride of Quininie Acid, C,,H,NO;,HCl.—This salt, formed 
by direct combination, separates in well-defined yellow triclinic crystals 
mostly of tabular habit, and containing 2 mols. H,O. They dissolve 
without alteration in a small quantity of water, but on evaporating 
the solution, free quininic acid separates out. The platinochloride, 
(C,,H,NO;).H.C],Pt, is precipitated, on adding platinic chloride to a 
hot moderately dilute solution of the hydrochloride, in long light- 
yellow needles containing 4H,O, frequently, however, mixed with 
thick prisms of a darker colour. The anhydrous salt separates from 
the mother-liquor in orange-red prisms, and is also formed directly 
when an excess of hydrochloric acid is used in-the preparation. 

The intimate relations existing between quinine and quinidine 
on the one hand, and cinchonine and cinchonidine on the other, render 
it probable that a similar relation exists between the several oxidation- 
products, and accordingly that quininic acid has a constitution similar 
to that of cinchoninic acid (Abstr., 1880, 409), and may be regarded 
as a substituted quinoline-monocarboxylic acid. Such a compound 
might take either of the three following forms :— 


(1.) (2.) (3.) 
COOH COOH 00 
CH(OW)N< Gy. CHLN< GH on. GHN<Gon 


In other words quininic acid may be regarded as the monocarboxylic 
acid, either of a lepidine-phenol or of a quinoline-carbinol, or of the 
methylic ether of a hydroxyquinoline. If it be correctly represented 
by the first or the second of these formule, it should be possible to 
introduce en acetyl-group into the molecule by substitution of OAc 
for OH in the pyridine-nucleus or the benzene-nucleus of the first, or 
in the CH,.OH group of the second; but all attempts to effect this 
substitution have proved fruitless, so that there remains only the third 
formula as the true representative of the constitution of quininic 
acid. 

Oxidation.—Nitric acid does not act upon quininic acid even 
when heated, but chromic acid attacks it after boiling for a short 
time. The oxidation is, however, much better effected by potassium 
permanganate, a 3 per cent. solution of which added to a solution of 
quininie acid in potash, in such proportion that 3 atoms of oxygen 
shall come into action, converts it into pyridine-tricarboxylic 
acid, C;H,N(COOH),;, the same product that is obtained in like 
manner from cinchoninic acid and from quinine, quinidine, cinchonine, 
and cinchonidine (Abstr., 1880, 895). In this last case there can be 
no doubt that the alkaloids are first converted into quininic and 
cinchoninie acids respectively, which are then further oxidised to 
pyridine-tricarboxylic acid. A second acid was also formed in the 
nbove reaction, but not in sufficient quantity for distinct characterisa- 
tion. 

Action of Hydrochloric Acid.—When quininic acid (1°5 gram) is sealed 
up in a tube with hydrochloric acid of ordinary strength (15 c.c.), 
and heated for five or six hours at 220— 230°, methyl chloride escapes 
on opening the tube, and the liquid contents yield sooner or later a 
mass of laminar crystals, which may be freed from the liquid by 
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filtration and washing with strong hydrochloric acid, and purified by 
recrystallisation from dilute hydrochloric acid. These crystals consist 
of an acid which forms yellow salts, and may therefore be called 
wanthoquininic acid. It dissolves readily in alkalis and in mineral 
acids, and always with yellow colour; in glacial acetic acid and other 
organic acids, it dissolves readily when heated, likewise yielding yellow 
solutions. It is not fluorescent. Heated above 300°, it melts with 
partial decomposition, and at a higher temperature sublimes, gives off 
vapours smelling like creosote, and decomposes in a manner which 
will be presently specified. It crystallises without water of crystal- 
lisation, and gives by analysis numbers agreeing with the formula 
CyH;NO;. Its formation from quininic acid is represented by the 
equation— 


COOH COOH 
Quininic acid. Xanthoquininie acid. 


and affords further confirmation of the constitution previously 
assigned to quininic acid. 

Silver xanthoquininate, CyH,AgNO; + 2H,O, obtained by precipita- 
tion from an ammoniacal solution of the acid, is a white flocculent preci- 
pitate, which afterwards becomes yellowish, and gives off its water over 
sulphuric acid. The copper salt, (CjoHgNO;),Cu + H,O, obtained in like 
manner, is yellow and flocculent at first, but on standing, or immediately 
when gently heated, changes to a heavy dark-green crystalline powder, 
nearly insoluble in water. The caleiwm salt, (CioHsNO;).Ca + 10H.O, 
and the barium salt with 6H,O, are both sparingly soluble, and are 
obtained by precipitation, the former as a thick pulp of straw-yellow 
needles, the latter in dull yellow crystalline crusts. 

The hydrochloride, CjH;NO;,HCl] + 2H,0, separates from dilute 
solutions containing but little free acid, in golden-yellow needles ; from 
stronger and more acid solutions in darker-coloured laminz. The 
crystals give off half their water over sulphuric acid in 48 hours, and 
in two hours when dried at 100°, the rest only after long-continued 
heating at 110—120°, part of the hydrochloric acid being given off at 
the same time. The. platinochloride forms a network of yellow-brown 
shining needles, having the somewhat unusual composition 


(CyH,NO;),H,Cl,Pt + 6H,O. 
The sulphate (CyH;NO;),H,SO,+3H,0, obtained by treating xantho- 


quininic acid with sulphuric acid and alcohol, forms yellow crystals, 
which give off 2 mols. water at 130°, the remainder at 190°. 
Decomposition of Xanthoquininic Acid by Heat.——When this acid is 
heated above 300°, it liqueties, and is decomposed, with rapid evolu- 
tion of carbonic anhydride, leaving a residue consisting of a hydroxy- 
quinoline, C,yH,NO; = CO, + C,H,NO. 


The preceding results show that quininic acid is a carboxylated and 
methoxylated derivative of quinoline; or less probably of a base 
isomeric therewith. The conversion of quininic acid into a pyridine- 
tricarboxylic acid identical with that which is obtained in like manner 
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from cinchoninic acid, points to the ecnclusion that quinoline, which 
forms part of the cinchonine-molecule, is also contained in the residue 
which yields quinic acid ; further, that the methoxyl-group of the last- 
mentioned acid must be contained, not in the pyridine-ring, but in the 
benzene-ring of that compound. Lastly, it follows that the carboxy!- 
group of quininic acid is directly attached to the pyridine-residue, and 
in a position similar to that which is occupied by the carboxyl-group 
of cinchoninic acid. H. 


Constitution of Cinchonine. By W. Koenras (Ber., 14, 1852— 
1859).—At the outset, the author gives a brief historical account of 
the various researches which have thrown light on the constitution of 
the cinchona alkaloids and their derivatives. Of the constitution of 
cinchonine two opposed views have been held, according to one of 
which cinchonidine contains two quinoline residues. But as the 
decomposition of cinchonine into ethylpyridine, quinoline, and fatty 
acids is difficult to reconcile with this view, Wischnegradsky has pro- 
posed the formula C,H,MeN.CO.C,H;.C,;H;EtN. The author, how- 
ever, believes that this decomposition can be explained by the violent 
action of the melted alkali on a reduced quinoline residue, and that 
the supposition of the quinoline residues in cinchonine is not there- 
fore untenable. In order to decide this question, he has con- 
ducted a series of reactions which, although not conclusive, yet point 
to the presence in cinchonine of two quinoline residues, one a tetra- 
hydroquinoline, the othera methyltetrahydroquinoline. By the acticn 
of phosphorus pentachloride on cinchonine hydrochloride, the author 
has obtained a cinchonine chloride, C,,H.,N.Cl (Abstr., 1880, 675). 
By heating this latter compound with alcoholic potash, a new base, 
(CyoHN.), cinchene, is obtained, which crystallises in the rhombic 
system (m. p. 123—125°). By the action of nitric acid on cinchene 
at 220°, a gas burning with a green flame was obtained, probably 
methyl chloride. This renders it probable that there is in cinchene 
and cinchonine a CH;-group attached to a nitrogen-atom. The pro- 
duction of formic acid by the gradual oxidation of cinchonine and 
quinine by permanganate lends additional support to this view (Abstr., 
1879, 656, 809, 948). By heating cinchene with hydrochloric acid, 
a golden crystalline, sparingly soluble hydrochloride of a new base, 
apocinchene, C\sH,,NO, is obtained. Apocinchene has the character of 
an amidophenol; it crystallises from hot alcohol, and melts at 209°. 
By oxidation with chromic mixture, apocinchene gives cinchonic, car- 
bonic, and some small quantity of acetic acid. In the formation of 
apocinchene, the ethylpyridene residue of cinchene has probably given 
off its nitrogen in the form of ammonia or methylamine, a view which 
is in accordance with the experiments of Hoogewerff and v. Dorp on 
the oxidation of the cinchona alkaloids with alkaline permanganate, 
whereby half the nitrogen was evolved as ammonia, and half appeared 
in the pyridenetricarboxylic acid (Abstr., 1880, 895). It is further 
probable, from a consideration of Hofmann’s experiments on the methy- 
lated derivatives of pyridene and conine, that cinchene and apocin- 
chene contain, besides a quinoline nucleus, a reduced pyridene residue, 
which has a methyl group attached to a nitrogen-atom of a tert.ary 
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amine. As nitrous acid has no action on cinchene, cinchonidine, and 
quinine, it is probable that both the nitrogen-atoms belong to a tertiary 
amine grouping. Apocinchene, from its analogy with amidophenol, 
contains a hydroxyl grouping possessing acid properties. 

By fusing apocinchene with potash, a new base, oxyapocinchene, 
C,.H,;NO2, is obtained, which can be crystallised from hot alcohol, and 
melts at 267°. Cinchonine differs from cinchene by a molecule of water, 
and these bases appear to bear to one another a relation similar to that 
existing between camphor and cymene. The author promises further 
researches, with a view of establishing the constitution of cinchonine 
and the substances derived from it, which are described in the present 
communication. VV. & V. 


8-Cinchoninesulphonic Acid and its Derivatives. By H. 
Wee (Monatsh. Chem., 2, 565—579).—The author, in conjunction 
with Cobenzl (Abstr., 1881, 742),* by heating cinchoninic acid 
with sulphuric anhydride, obtained a sulphonic acid designated as 
a-cinchoninesulphonic acid, from which they prepared a hydroxy-acid, 
and therefrom a phenol of quinoline. It was found, however, that 
when the reaction took place at a very high temperature, other products 
were formed, and the author now finds that the acid formed under 
these circumstances is an isomeride of a@-cinchoninesulphonic acid, 
which he distinguishes by the prefix £. 

8-Cinchoninesulphonie acid is formed by the action of a mixture of 
oil of vitriol and phosphoric anhydride on cinchoninic acid at 250— 
260°, but a much better mode of preparation is to heat the cinchoninic 
acid in asealed tube at 260—270° for eight or ten hours with oil of vitriol 
rich in sulphuric anhydride. The sulphonic acid thus obtained may 
be purified by mixing it with a small quantity of a dilute solution of 
basic lead acetate, freeing the filtrate from excess of lead by hydrogen 
sulphide, filtering again, and evaporating the clear liquid to the crystal- 
lising point. It then solidifies to a magma of yellowish-white, very 
brilliant wavellitic needles, which may be rendered quite colourless by 
recrystallisation with the aid of animal charcoal. 

Pure A-cinchoninesulphonic acid forms a network of slender colour- 
less needles, having the composition CjyH,NO,.SO,H + 2H,O, and 
giving off their water at 130°; it is easily soluble in warm, less readily 
in cold water and alcohol. The dehydrated acid may be heated some- 
what strongly, without decomposition, but ultimately turns brown, 
swells up in a peculiar manner without actually melting, and finally 
burns away, leaving a porous cinder. It has an intensely bitter taste, 
and acts strongly on litmus. Its aqueous solution is not precipitated 
by normal lead acetate, either at ordinary or at higher temperatures, 
but with basic lead acetate it gives a bulky precipitate, soluble in 
excess of the precipitant, and in normal lead acetate. Cupric acetate 
added toa boiling concentrated solution of the acid, forms a light blue 
crystalline precipitate, and silver nitrate a white crystalline precipitate, 
which is not affected by light. The chlorides of calcium and barium 


* In the abstract here referred to the sulphonic acid in question is erroneously 
stated to be obtained by the action of sulphuric acid on cinchonine. 
VOL, XLII. qd 
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do not precipitate the acid either in the free state or when neutralised 
with ammonia. 

The conversion of the a- into the B-acid by the action of sulphuric 
anhydride at high temperatures, which is analogous to that of ortho- 
into para-phenolsulphonic acid, is a very definite reaction, and is attended 
with the formation of only small quantities of humous products, and a 
syrupy sulphuretted acid substance. 

The acid ammonium salt of 8-cinchoninesulphonic acid is formed 
when a solution of the acid supersaturated with ammonia is left to 
evaporate over sulphuric acid at ordinary temperatures, and crystallises 
in slender white silky needles, having in the air-dried state the com- 
position C,)H,NO,.SO;NH, + 2H,0, and giving off their crystal-water at 
100°. The normal ammonium salt has not been obtained. The barium 
salt, obtained by saturation, crystallises in microscopic truncated 
prisms, which, when once separated, are nearly insoluble in water. 
The air-dried salt contains C,oH;(NO,)SO;Ba + H,O, and does not give 
off its water till heated to 250°. The lead salt, also prepared by 
neutralisation, separates on cooling from a concentrated solution, in 
small irregular lamine, having a splendid nacrevus lustre, and, like the 
barium salt, dissolving with great difficulty when once separated. Air- 
dried, it has the composition C,pH;(NO,)SO;Pb + 4H,0, and gives off 
its water at 150°. 

B-Hydrozvycinchoninic acid, CwH;NO; = C,yH,NO,.OH, is pre- 
pared like the corresponding «-acid,* by fusing 8-cinchonine-sulpho- 
nic acid with an equivalent quantity of potash (10 g. sulphon‘c 
acid with 50 g. KOH) dissolved in a small quantity of water, stopping 
the operation as soon as all the water is evaporated and the melt begins 
to froth. On dissolving the product in a little water, and exactly 
neutralising with sulphuric acid, potassium sulphate and the hydroxy- 
acid are thrown down together, and the precipitation of the latter may 
be completed by cooling with ice. The hydroxy-acid may then be 
dissolved out by large quantities of boiling alcohol, and remains on 
evaporation in light yellow crusts, which may be purified by five or 
six crystallisations from boiling water. The acid is thus obtained in 
small yellowish-white, glittering, lozenge-shaped plates, belonging to 
the monoclinic system. It is nearly insoluble in cold water, and only 
slightly soluble in hot water and in alcohol, but dissolves with com- 
parative facility, with the aid of heat, in glacial acetic acid, and in 
mineral acids. When heated, it partly sublimes, then melts with 
partial decomposition, and volatilises gompletely. Heated in sealed 
capillary glass tubes, it melts at a temperature above 315°, perhaps 
about 320°. The aqueous solution of the acid forms with silver nitrate 
after a few minutes, a white crystalline precipitate; with basic lead 
acetate a yellowish precipitate is formed, soluble in a large excess of 
the reagent; no precipitate with normal lead acetate, and no colora- 
tion with ferric chloride or ferrous sulphate. The air-dried acid con- 
tains 1 mol. H,O, which is given off slowly at 100°, readily at 105°. 


* Abstr., 1881, 743. The name a-hydroxycinchonie acid there given to the 
acid in question is inappropriate: for cinchonic acid is a non-azotised acid, 
©,,H)O9, and the proper designation of the acid CyyH;NO, is cinchoniuic 
acd.—H. W. 
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8-Hydroxycinchoninic acid unites, like the a-acid, both with bases 
and with strong acids. The normal barium salt, CjyH;BaNO,, forms 
yellowish-white indistinctly crystalline crusts. The hydrochloride, 
C»H;NO;,HCl, formed by dissolving the 8-acid in hot strong hydro- 
chloric acid, crystallises in a mass of slender faintly yellow very 
brilliant monoclinic needles, containing 1 mol. H,O, which is given off 
on heating. It is completely decomposed by water. The platino- 
chloride, (CyH;NO;,HC1),,PtCl, + 2H,0, forms small yellow shining 
plates, apparently monoclinic, which give off their crystal-water at 
105°, and are decomposed by water. 

8-Hydroxy quinoline or 8-guinophenol, C,H;,NO = C,H,N.OH, is 
formed like the a-modification, by repeated dry distillation of 8-hydroxy- 
cinchoninic acid, the crude product after the third distillation being 
purified by crystallisation from dilute alcohol. It is thus obtained in 
slender, colourless, apparently prismatic needles, having a silky lustre. 
It smells faintly like honey when cold, but emits a pungent phenolic 
odour when heated. It dissolves, uot only in alcohol, but at the boiling 
heats, also in benzene and chloroform; somewhat less readily in ether. 
When heated, it partly sublimes before melting, in slender white 
feathery crystals. When quite pure, it melts at 191—192°, but a 
smal] quantity of impurity lowers the melting point to 176—181°. Its 
beiling point is above 300°, apparently between 310° and 320°. Its 
aueous solution has a neutral reaction, and precipitates silver, copper, 
and lead salts ; it does not give any colour-reaction with ferric chloride 
or ferrous sulphate. 

The hydrochloride, C,H;NO,HCI, crystallises in very long capillary, 
flexible, colourless needles, very easily soluble in water and in alcohol. 
The platinochloride, (CyH;NO,HC1),,PtCl, forms needle-shaped 
crystals containing 2 mols. water, which they give off at 100°. 
B-Hydroxycinchoninic acid is converted by oxidation with potassium 
permanganate into pyridine-tricarboxylie acid, C;H,N(COOH),: hence 
it may be inferred that the hydroxyl-group in this acid, and in the 
B-quinophenol, and the SO,;H-group in the §-sulphonic acid, are situ- 
ated, as in the corresponding «-compounds, in the benzene-nucleus of 
the quinoline molecule (Abstr., 1881, 745). 

8-Hydroxycinchoninie acid is the fourth known hydroxyquinoline- 
carboxylic acid, inasmuch as Kretschy has shown (Abstr., 1821, 827), 
that kynuric acid is acompound of similar constitution ; 8-quinophenol 
is the third known hydroxyquinoline. 


Cinchonidine. By A. Cravs and H. Wetrer (Ber., 14, 1921— 
1924).—In order to investigate the constitution of the haloid and 
hydrocarbon derivatives of cinchonidine, the authors have examined 
their products of oxidation: for if the hydrocarbon residue is attached 
tv the carbon-atom which serves for the production of quinoline- 
carboxylic acid, a dicarboxylic acid should be produced by its oxida? 
tion; but if the hydrocarbon residue is attached to a nitrogen-atom in 
that portion of the molecule which does not suffer disruptive oxidation, 
an alcoholic carboxylic acid should be formed; and finally, if the 
hydrocarbon grouping is in the other portion of the molecule, then 
yuinolinemonocarboxylic acid should be produced. 

q 2 
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By the oxidation of bromethyle:nchonidine, quinoline monocar- 
boxylic acid was formed identical with the acid obtained by the direct 
oxidation of cinchonidine. 

Ethyl bromide combines easily with cinchonidine, but amyl bromide 
yields amylcinchonidine only when the two are heated together at 210° 
for some time. The platinochloride of amyl-cinchonidine forms a 
golden-yellow precipitate of composition C),H»(C;H,,)N.O,H,PtCk,. 
The difficulty of combining amyl bromide with cinchonidine, as com- 
pated with the readiness with which amyl bromide combines with 
dimethylaniline, seems to the author to point to the formation of a 
hydrobromide of a tertiary amine, and not a tetrammonium bromide. 

In conclusion, the author remarks that the existence of cinchonidine 
and homocinchonidine as two distinct chemical compounds has not 
been established, and that the difference in physical properties of these 
substances probably arises from the presence of impurities. 


Lf 


Cinchonidine and Homocinchonidine. By O. Hesse (Ber, 
14, 1888—1890, and 1890—1895).—This paper is a personal discussion 
between the author and Skraup with regard to the two alkaloids cin- 
chonidine and homocinchonidine (Abstr., 1881, 291), in which the 
author arrives at the conclusion that Skraup’s view (that the author’s 
cinchonidine is impure homocinchonidine) is incorrect. 

The author corrects an observation made in a former communi- 
cation, that cinchonidine in sulphuric acid gives a blue fluorescent 
solution. This has subsequentlybeen found to be due to the presence 
of about 2 per cent. of quinine. 

In the second paper the distinctive characteristics of the two allied 
alkaloids, cinchonidine and homocinchonidine, are compared and con- 
trasted. The former melts at 200—201°, the latter at 205—206°; in 
alcohol and chloroform solution both have the same levorotatory 
power, but different when dissolved in acids (Abstr., 1881, 292) ; the 
same relation holds good with the hydrochlorides of these bases. 

Cinchonidine sulphate forms glistening prisms, which after a short 
time lose their brightness, with simultaneous absorption of 5 mols. H,0; 
whereas homocinchonidine sulphate forms needles, which, on keeping, 
shrivel up to an insignificant mass. The sulphates also differ in 
their solubility in water; at 22° the homocinchonidine sulphate is 
less soluble than the cinchonine sulphate ; at 30° both salts are equally 
soluble; at a higher temperature homocinchonidine sulphate is more 
soluble: thus a solution of homocinchonidine sulphate saturated at 
50° solidifies on cooling into a thick mass so compact that on turning 
over the vessel containing it, none of the mother-liquor falls out, 
which is not the case with cinchonidine sulphate. On oxidation with 
alkaline permanganate, both alkaloids yield the same cinchotenidine ; 
but as the yield is different, it appears that the oxidation of the two 
alkaloids under the same conditions is also different. (In the rotatory 
power of cinchotenidine, the author has found (for p = 5, t= 19, 
1 = 210)[a]p = — 2014). For these reasons the author maintains 
that cinchonidine and homocinchonidine are not the same substance in 
different degrees of purity. V. H. V. 


= | » ‘ 


onocar- 1 A New Cinchona Alkaloid. By Arnavup (Compt. rend., 93, 
© direct 593—595).—A new alkaloid, to which the author gives the name 
cinchonamine, exists in cinchona bark obtained from the province of 
Santander, Columbia. It occurs simultaneously with cinchonine, 
100 parts of cinchonine being accompanied by 0°2 part of cinchon- 
amine. In order to extract the latter, the bark is treated with milk of 
lime, and the mixture allowed to dry at the ordinary temperature. 
It is then treated with boiling alcohol. After distilling the alcoholic 
solution, the residue is dissolved in dilute hydrochloric acid. The 
hydrochloride of cinchonamine crystallises out, whilst that of cincho- 
nine remains in solution. Cinchonamine is insoluble in cold water. 
It erystallises in brilliant anhydrous colourless prisms (m. p. 195°) 
from an alcoholic solution, and in fine needles when deposited from 
an ethereal solution. Its alcoholic solution (at 93°) is dextro- 
rotatory [%]p = + 117°9°. Its salts are precipitated by alkalis. The 
hydrochloride, CjyH.,N,0.HCl + H,0, crystallises in prisms, scarcely 
soluble in cold water. The platinochloride, 2(C\gH»N:0.HC1), PtCh, is 
a crystalline yellow powder, almost insoluble in pure water and in 
water containing hydrochloric acid. The author has also prepared the 
sulphate, nitrate, hydriodide, and acetate of the base. An acid solu- 
tion of the sulphate is dextrorotatory [a]p = + 45° 5’ at 16°. 
J. I. W. 
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Hyoscine. By A. Lapensure (Ber., 14, 1870—1872).—A conti- 
nuation of the author’s researches (Abstr., 1881, 56). The hydr- 
iodide of hyoscine, C;;H.,;NO;,HI + 4H,0, crystallises in small golden 
prisms of the monosymmetrical form, with axial ratioa:b:¢ = 
09383 : 1: 13565 and 8 = 85°20. The hydrobromide erystallises in 
large colourless transparent prisms with axial ratio 0°6005 :1 : 0°4112. 
The hydriodide is levorotatory, and it is probable that the hydrobro- 
mide is also optically active. ¥. &. Y. 
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The Lupine Alkaloids. By G. Baumerr (Ber., 14, 1880—1882, 
and 1882—1884).—The author draws attention to the product which 
Liebscher obtained by the action of fuming hydrochloric acid on 
lupinine (Ber. des Landwirthschaftliches Institutes der Unvversitat 
Halle, 2). Although Liebscher drew no inference as to the com- 
position of the substance formed, on account of the unsatisfactory 
results of the analysis, the author considers that, adopting his formnia 
for lupinine, C.,HyN,O,, Liebscher’s results indicate the existence of a 


a base of composition C,,H,,N,0. 
nm with (|, On heating lupinine hydrochloride with phosphoric anhydride at 
nidine ; 175°, dissolving the product in water,and precipitating with soda, a gold- 


coloured disagreeably smelling oil is obtained, which distils at about 
215° in water-vapour with decomposition. This compound has pro- 
perties similar to those of the substance examined by Liebscher. The 
platinochloride separates from aqueous solution in orange-red leaflets, 
of composition C.,HyN,0;,H,PtCl. On attempting to recrystallise 
this salt from hot water, the crystals lose water of crystallisation and 
their solubility is increased. V. H. 
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Berberonic Acid. By H. Fiirra (Monatsh. Chem., 2, 416—481). 
—This acid was described by Weidl (Abstr., 1879, 656), who con- 
sidered it to be pyridine-tricarboxylic acid, and this view is confirmed 
by the author’s researches. As at present no proof of the tribasic 
nature of the acid has been given, he has prepared the three potassium 
salts by adding the calculated quantities of potassium hydroxide to 
berberonic acid. The normal salt, CsH,.K,NO,;+44H,0, does not erys- 
tallise from water, but from 50 per cent. alcohol: it can be obtained in 
large hard brilliant prisms, of a yellowish tint; it is very deliquescent, 
readily soluble in water, insoluble in absolute alcohol, and has a neutral 
reaction. Hydrodipotassie berberonate, CsH;K,NO, + 3H,0O, erystal- 
lises from its aqueous solution in brilliant white rhombic tables. It is 
little soluble in cold, readily in hot water, insoluble in alcohol. Dihy- 
dropotassic berberonate, CsHsKNO, + 14$H,0, crystallises in hard 
brilliant needles, soluble in hot water, insoluble in alcohol. 

Pure berberonic acid, when heated, turns red at 215°, and melts at 
243°; it yields a crystalline compound with hydrochloric acid. On 
heating berberonic acid to 215°, or the di-potassium salt to 285°, nico- 
tinic acid and a small quantity of pyridine were obtained; whilst ber- 
beronic acid at temperatures above its melting point, or the mono- 
potassium salt at 275°, gives isonicotinic acid and some pyridine. On 
heating berberonic acid with glacial acetic acid in sealed tubes at 140°, 
a new pyridinedicarboxylic acid was formed. The following table 
(p. 231) gives a comparison of the properties of this new acid with 
those of the five pyridinedicarboxylic acids previously known. 

A. J. G. 

Products obtained by the Roasting of Coffee. By O. Brry- 
HEIMER (Monatsh. Chem., 1, 456—467).—Raw coffee beans (50 kg.) 
roasted in a revolving drum yielded a liquid distillate (5 1.), and 
a solid portion (680 g.) floating thereon. The uncondensable vapours 
contained carbonic anhydride, and, on passing them through dilute 
hydrochloric acid, a resinous body was deposited having the aspect 
of pyrrol-red. 

A. Liquid Distillate.—The crude liquid distillate filtered from solid 
particles had a yellow colour and the fragrant odour of coffee. On 
agitating it with ether and evaporating the ethereal extract over the 
water-bath, a dark heavy oil was obtained, smelling like coffee, and 
yielding, on re-distillation, first a few drops of liquid having the odour 
of acetone, afterwards, for the most part, acetic acid and water. The 
thermometer then rose quickly to 200°, above which point there passed 
over an oil smelling like coffee, the temperature at the same time 
rising to 300°. Above this point there passed over a very small 
quantity of liquid which immediately solidified to a mass having the 
buttery aspect and rancid odour of the higher fatty acids. This por- 
tion, and the liquid which passed over from 200° to 300°, were neu- 
tralised with sodium carbonate, whereupon a thick dark-coloured oil 
was thrown down, which was separated from the supernatant liquid by 
means of a tap-funnel, and, washed with water rendered very slightly 
alkaline by potash. 

The alkaline wash-waters contained no fatty acids, but, when acidu- 
Jated with sulphuric acid and agitated with ether, they yielded a sub- 
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stance which, after evaporation of the ether, filled the liquid with a 
pulp of crystals, and, after precipitation, crystallised in colourless 
needles exhibiting the characters of quinol (m. p. 171°; conversion 
into quinhydrone by the action of ferric chloride). 


The oil above mentioned, designated by the author as caffeol, was 
dried over calcium chloride and fractionally distilled, the greater part 
passing over from 195° to 197°. The distillate smells very strongly of 
coffee, is apparently insoluble in cold water, but imparts to it the 
characteristic odour; slightly soluble in hot water, very slightly in 
aqueous potash, very easily in alcohol and ether, the alcoholic solution 
giving, with ferric chloride, a red coloration which does not disappear 
on addition of sodium carbonate. Caffeol does not solidify in a 
freezing mixture. By analysis it gave 69°57 and 69°77 per cent. 
carbon, 7°77 and 7°73 hydrogen, leading to the formula C,H,Q2, which 
requires 69°56 C and 7°25 H. Its vapour-density is by experiment 
41, the formula requiring 4°7. Caffeol is violently oxidised by chromic 
acid mixture, without formation of any definite products. By fusion with 
potash, it yields salicylic acid. Respecting its constitution, see page 174. 

The portion of the crude liquid distillate not taken up by ether, 
when concentrated over the water-bath, yielded groups of needle- 
shaped crystals, exhibiting the composition and properties of caffeine, 
CsHioN,O, (0°28 per cent. of the coffee). The mother-liquor was found 
to contain methylamine and trimethylamine. 

B. Solid Distillate-——The black mass floating on the crude liquid 
distillate was found, by a preliminary examination, to consist of a 
mixture of the higher fatty acids. By saponification, and treatment 
of the product by Heintz’s method of separation, this mixture yielded, 
as chief constituent, palmitic acid melting at 60°, and a very small 
quantity of another acid having a melting point a few degrees higher 
than that of lauric acid. 

Summary.—From the preceding investigation, it appears that the 
chief products obtained by the roasting of coffee are palmitic acid, 
caffeine, caffeol, acetic acid, and carbonic anhydride; whilst, as secondary 
products, are obtained quinol, methylamine, pyrrol, and acetone (?). 
The fatty acids amount to 0°48 per cent. of the coffee used, the caffeine 
to 0°18, and the caffeol to 0°05 per cent. H. W. 


Reactions of Bile-pigments. By Sr. Carranica (Gazzetta, 1881, 
430).—-The author, after reviewing the researches of Maly and 
Thudichum on the brominated derivatives of bilirubin, proceeds to 
describe three series of reactions which the bile-pigments exhibit with 
an alcoholic solution of bromine (5 per cent.), and with aqueous chloric 
and iodic acids (20 per cent.). 

These reactions exhibit three stages of coloration: 1. Green ; 2. Blue; 
3. Violet; after which there occurs a change of colour to reddish- 
yellow, and, finally, decoloration. The reactions in question are 
obtained with all the bile-pigments dissolved in alcohol, ether, or chlo- 
roform. Some divergencies between the reactions with different 
solvents are, however, noticed, and these are shown to vary with the 
nature of the solvents themselves. 
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The spectroscopy of the solutions is also discussed, and the facts 
observed are arranged in a table, from which it appears that the green 
solutions do not exhibit any absorption-bands ; whereas the blue solu- 
tions give one band in the red; the violet solutions two bands, one in 
the red, the other in the indigo; and, lastly, the red-yellow solutions 
give a single band in the blue. The bands exhibited by the coloured 
solutions obtained with the three reagents are always identical in posi- 
tion and intensity. 

The first part of the memoir contains determinations showing the 
non-identity of the bile-pigments (positively asserted by some writers) 
with other pigments of the organism, especially with Virchow’s 
hematoidin. The author then studies the allied pigments, viza., the 
lutein of the epithelium of the retina, hematoidin (hemalutein), the 
yellow bodies of the ovary, and the pigments of the egg. Neither of 
these pigments was found to exhibit the reactions above mentioned 
with bromine, chloric acid, or iodic acid, whence it is inferred that they 
are essentially different from bilirubin. 

The author has also studied the action of direct solar light on bili- 
rubin, and finds that when solutions of this pigment in chloroform are 
exposed to light in sealed tubes, bilirubin is produced. On subse- 
quently passing a current of air for several hours into solutions of 
bilirubin, neither green coloration nor decoloration was observed. 
Hence it is inferred that the action of light alone is sufficient to trans- 
form bilirubin into biliverdin, and that, under the conditions above 
mentioned, the air has no influence on the result. These phenomena 
serve to verify the non-identity of bilirubin with the colouring mat- 
ters above mentioned, inasmuch as the latter, when exposed to light, 
are more or less quickly decolorised, but never turn green. 

Lastly, the author has studied Maly’s hydrobilirubin, which has 
been recognised as identical with many pigments of the organism, 
viz., the steriobilin of Vaulair and Masius, the urobilin of Jaffé, and, 
finally, the pigment which Hoppe-Seyler obtained by treating the 
colouring matter of blood with tin and hydrochloric acid. Hydro- 
bilirubin does not give the above-mentioned reactions with bromine, 
chloric acid, ‘&c. 

The author’s test for bile-pigments is more sensitive than that of 
Gmelin (limit found by the author for the action of bromine = 
yas0b000 gram), and is very easy of execution. 

The facts on which the author chiefly insists are the three series of 
reactions above described; the action of light on bilirubin, and the 
direct demonstration of the non-identity of bilirubin with hematoidin 
and other substances related thereto. H. W. 


Some Derivatives of Pyrocoll. By G. L. Cramicran and L. Danest 
(Gazzetta, 1881, 330—332).—This substance, discovered by Weidel 
and Ciamician (Abstr., 1881, 295) amongst the products of the 
dry distillation of gelatin, is attacked by bromine at ordinary 
temperatures; but, to render the action complete, it is best to heat 
1 part of pyrocoll and 2 parts bromine at 120° for about two hours in 
sealed tubes with a quantity of glacial acetic acid sufficient to dissolve 
the pyrocoll. On opening the tubes, a considerable quantity of hydro- 
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gen bromide escapes; and, on pouring the contents into a large quan- 
tity of water, a brominated compound separates in the form of a 
flocculent precipitate, which may be purified by dissolving it in glacial 
acetic acid at the boiling heat, filtering, treating the red-brown filtrate 
with animal charcoal, and pouring the resulting light-yellow liquid, 
after concentration, into a large quantity of water. The light-vellow 
precipitate thereby obtained is a mixture of two bromine-compounds 
which differ in their solubility in glacial acetic acid and in ether, but 
are best separated by sublimation, the one which is most soluble in 
ether subliming at a slightly elevated temperature, whereas the other 
requires a stronger heat. The former consists of mono-, the latter of 
di-bromopyrocoll, 

Monobromopyrocoll, CjHsBrN,0., forms nearly colourless scales, 
slightly yellow in mass, having a mother-of-pearl lustre, very soluble 
in ether and in acetic acid, and separating from the ethereal solution 
by slow evaporation, in small colourless prisms melting at 190—192°. 

The formation of this compound shows that the molecule of pyro- 
coll contains 10 atoms of carbon, and from certain reactions of this 
body, which the authors hope to publish shortly, they consider them- 
selves justified in regarding it as a quinone represented by the formula 


CHN< GO >CHN. H. W. 


On the Albuminoids in Oil-seeds. By H. Rirrmavsen (J. pr. Chem. 
[2], 24, 257—273).—Hazel nuts contain albuminoids which can be 
removed by water, by salt solution, and by dilute potash. If the nuts are 
treated without removal of the skin, tannins interfere with the purity 
of the product, as also with the yield; but, if after being skinned and 
freed from fat, they are extracted with water, they yield a soluble 
albuminoid which is capable of precipitation by the addition of a few 
drops of sulphuric acid; this precipitate, after being washed with 
alcohol and ether and dried, is a white powder amounting to 224 per 
cent. of the original dried matter; in the filtrate, after the removal 
of this substance, there still remains a portion precipitable by copper 
salts = 10°8 per cent.; and by treatment of the residues insoluble in 
water with potash, a further portion is removed = 14°81 per cent. 
The appearance of the albuminoid removed by potash solution is less 
dense than that obtained when water alone is employed, and is different 
as regards the quantity of carbon and sulphur present, but only the 
former product can be considered as pure. The amount of nitrogen 
- present (18°7) is nearly the same as that found in the albuminoid of 
almonds ; so that on all accounts these two albuminoids may be con- 
sidered as identical, but not identical with that of lupines, castor-oil 
nuts, &c., which have more sulphur. This seems to be the only albu- 
minoid present in hazel nuts, but sugars are present, as also an aro- 
matic substance which is volatile with water-vapour. 

Walnuts.—The skin of these nuts contains a considerable amount of 
iron-bluing tannin. From the skinned kernel potash extracts a white 
flocculent albuminoid containing 50°2 per cent. C, 182 per cent. N, 
and 0°76 per cent. 5; so that the albuminoid in walnuts is the same 
as that in hazel nuts. 
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Candlenuts.—The presscake obtained after removal of the oil from 
the nuts contains 57 per cent. albuminoids, and is therefore largely 
used as a feeding-stuff. This presscake, after washing with ether, 
yields a glutinous mass, from which potash removes albuminoid = 
46°3 per cent. which, under the microscope, appears to be a crystal- 
loid. Water and salt solutions remove but a very small quantity from 
the glutinous mass above referred to. Conglutin, removable by lime- 
water, is present only to the amount of 4°5 per cent., so that the 
albuminoid in candlenuts consists for the most part of such as are 
poor in nitrogen, viz., 17°2 per cent. 

The protein grains appear to be ill-formed crystalloids which, when 
moistened, are transparent, and contain 72°8 per cent. of albuminoids 
and 11°39 per cent. ash, consisting of 52°97 P,O;, 20°33 K,O, &e.: a 
little sulphur, iron, and sodium, and the bases are in the condition of 
diphosphates. 

The following is the composition of the protein grains of several 
nats and seeds :— 


Para nuts. Earth. | Candle. Sunflower. | Castor-oil. 
Ash......| 14°20 24°40 11°39 11°480 | 9°79 
i deca 12°18 11°30 12°60 10 °507 13 ‘59 
N x 5°5.. 66 -99 2°15 73°11 57-790 74°74 


The albuminoids are different in composition and solubility. 
Radish seeds contain conglutin, soluble in salt-water, to the amount 
of 19 per cent., and another albuminoid to the amount of 50 per cent. 


which is soluble in potash, and contains 16°9 per cent. N. 
E. W. P. 


Some New Constituents of the Brain. By G. Parcus (J. pr. 
Chem. [2], 24, 310—349).—The commencement of this paper is occu- 
pied by a recapitulation of the work done by various experimenters 
on the substances hitherto known as cerebrin, cerebric acid, &c. As so 
much uncertainty seemed to exist concerning the composition, &c., of 
true cerebrin, as also of its sources, whether it be a decomposition- 
product of protagon or not, it was thought advisable to prepare large 
quantities of cerebrin and to examine it. The cerebrin was prepared 
by Miiller’s process (Annalen, 105, 341), and purified by repeated 
erystallisations ; cerebrin was obtained in a pure state, and two other 
compounds were found in the mother-liquors, to which the names homo- 
cerebrin and encephalin have been given. Repeated crystallisation of 
cerebrin in no way alters its composition, the pure substance contain- 
ing 2 per cent. less nitrogen than is contained in that obtained by 
Miiller. The analyses agree best with the formula CoHioN2O:s, 
although CyHioN,Oj3 and C.Hi;45N,O, closely approximate. To repre- 
sent the composition of homocerebrin, the formula CH ix N,O,., 
CrsHiseN,Oj3, or CooHissN,0,;, may be employed; but without further 
knowledge of the decomposition-products of either cerebrin or homo- 
cerebrin no more exact formula can as yet be given. Still between 
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the formule for cerebrin and those for homocerebrin, an evident 
connection exists, viz., that the one differs from the other by 1 mol. 
H,O. But if the first formula for cerebrin be compared with the 
second for homocerebrin, it seems as if we had homologous sub- 
stances to deal with, the difference being (CH,), and this is supported 
by the fact that dehydrating agents have no effect on cerebrin. 
Encephalin is represented by Cyo2HoNisO. The properties of 
cerebrin are fully described, the crystals appearing as globules under 
the microscope. Cerebrin is soluble in warm acetone, chloroform, 
benzene, &c.; it is not very hygroscopic, combines with bases: its 
solutions are neutral, and are not decomposed by long boiling with 
water, although it is completely destroyed by baryta-water. Boiled 
with hydrochloric acid for a long time it seems to give a sugar and a 
humus-like mass. The principal points therefore in which this cere- 
brin differs from that previously prepared are (1), the formation of a 
light yellow solution with concentrated sulphuric acid; (2), insolu- 
bility in hot ether; (3), small amount of swelling with hot water; 
(4), not being hygroscopic; (5), melting without decomposition; (6), 
but decomposing at a much higher temperature ; (7), and the changes 
induced by long-continued boiling with baryta-water. Therefore 
Fremy’s cerebric acid, obtained by extraction from the brain with hot 
ether, cannot be cerebrin; and Miiller’s cerebrin containing 4°6 per 
cent. N can only be considered as an impure substance. Otto's cere- 
brin and Kohler’s myelomargarin may be decomposition-products of 
cerebrin, and of the substances obtained by Thudicum ; only kerasin 
approaches cerebrin in composition, and as homocerebrin and ence- 
phalin are about identical with any of the other substances, stearo- 
conote, phrenosin, and cerebrin, the author considers that Thudicum 
must have been examining impure specimens of cerebrin. Concerning 
the properties of homocerebrin, it is soluble in all the solvents of 
cerebrin as well as in hot ether, swells up in hot water, but is not 
decomposed by boiling. On boiling it with hydrochloric acid, a reducing 
solution is formed ; baryta-water decomposes it after long boiling; it is 
not hygroscopic, it is neutral in solution, and crystallises in long white 
needles, melts without decomposition, but at 155° forms a brown 
syrup. Whilst 1 part cerebrin is soluble in 12,200 parts alcohol, homo- 
cerebrin dissolves in 1,934 parts, affording a means of separation. 
Cerebrin and homocerebrin cannot be decomposition-products of 
protagon, as stated by others, but exist as such in the brain. Ence- 
phalin can be separated from homocerebrin by means of acetone, in 
which both are less soluble than in alcohol, and with which the former 
forms a glutinous mass. Pure encephalin occurs in small plates, 
which when separated rapidly from the acetone solution assume a 
granular condition. It begins to decompose at 125°, and is converted 
into a brown liquid at 150°. Hot water causes encephalin to swell to 
a glutinous mass, whereby it may be readily distinguished from the 
other two substances ; its origin is not certain, but it is believed to be 
formed from cerebrin or homocerebrin. The final results of the investi- 
gation are, that nitrogen is not removed by alcohol from cerebrin, and 
that the cerebrins previously described consist of mixtures of the three 
substances above mentioned. E. W. P. 
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Physiological Chemistry. 


Digestion of Celluloses. By Hormetsrer (Bied. Centr., 1881, 669 
—674).—To determine in what part of the digestive organs and by 
what fluid cellulose was digested in ruminants, freshly mown grass, 
enclosed in a suitable apparatus, was introduced into the rumen of a 
sheep, and allowed to remain there for three days ; it was then found 
that 78°4 per cent. of the 21°6 per cent. of fibre present in the grass 
had been removed. Grass was also submitted to the solvent action of 
liquid manure, in case the solution were effected by bacteria, &c., and 
also to the action of gastric juice taken from a sheep’s stomach; it 
was then found that whereas the gastric juice had dissolved 75°8 per 
cent., the liquid manure had removed only 3°5 per cent. of the fibre. 
As regards the total dry matter, both liquids had removed a portion. 
To determine the action of other fluids, glycerol was added to gastric 
juice, and this mixture was allowed to act on grass, as was also some 
of the original gastric juice. It was found that the presence of gly- 
cerol prevented the formation of bacteria, &c., which were to be found 
in the plain fluid, but both liquids dissolved fibre and dry matter, the 
former only to a small extent, and in neither were the amounts 
dissolved equal to those in the first experiments. It was therefore 
decided to add to the gastric juice, saliva from the various glands, and to 
observe the result. Of 100 parts dry matter, there were absorbed by 
mixed saliva 70°4, by parotid fluid 41°5, by submaxillary fluid 49-2 
parts; and of 100 parts fibre, mixed saliva dissolved 80-4, parotid 
fluid 40°8, and submaxillary 18°1 parts. Sublingual fluid was also em- 
ployed, but only 41°7 per cent. of the dry matter, and 16°4 per cent. of 
the fibre was dissolved. The fibre of hay is also soluble in gastric 
juice, and the amount that is dissolved is dependent on the quantity 
of available fluid. In the horse, the saliva seems to have no action 
on cellulose. E. W. P. 


Comparative Experiments on the Digestion of Two Kinds 
of Clover Hay by the Horse and Sheep. By E. Wotrr and 
others (Bied. Centr., 1881, 682—684).—Previous researches with 
lucerne hay showed that, as regards the albuminoids and extractive 
matter, the digestion of the horse and sheep were alike, and that the 
difference between the digestion of the fibre in the sheep and in the 
horse was not so great as was found when meadow hay was employed. 
Even when very fibrous lucerne was given as fodder, no difference in 
digestive capabilities could be found. It was, therefore, determined 
to repeat the experiments, using two sorts of clover hay, common 
red clover, and a kind from East Prussia, both of which consisted 
principally of stems, the leaves from various causes having been lost. 
The only differences observable in the digestive coefficients of these 
fodders, as compared with that of the other hays, is to be found in the 
digestion of the crude fibre and extractive matter. The mean differences 
for crude fibre are in the lucerne, clover, and meadow hay, 9°44, 14°8, 
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and 20:5 respectively ; of the nine kinds of meadow hay employed, not 
one gave a difference of less than 15, while one kind even amounted to 
28. To account for this great variation, the percentage of fibre 
present is insufficient. As regards ‘“ extractive,” a mean difference of 
7°6 per cent. was found with meadow hay, the quantities fluctuating 
between 4°1—10°7 in favour of the sheep; on the other hand, when 
clover and lucerne are eaten, there seems to be no difference in its 
digestion by either animal. E. W. P. 


Feeding Milch Cows with Grass and Lucerne. By J. Samex 
(Bied. Centr., 1881, 713).—The experiments were instituted to deter- 
mine whether dry or green fodder exerted the greater influence on 
the milk secretion. The quantity of milk increased with the green 
food, but the quantity of cream diminished. In another set of 
experiments it was found that green lucerne greatly increased the 
secretion and the sp. gr. of milk, as also the quantity of cream. 

E. W. P. 

Researches on the Formation of Fat in Animals. By F. 
Soxutet (Bied. Centr., 1881, 674—679).—The experiments were made 
on pigs, and the conclusions drawn are that the decomposition of the 
albuminoids in the food is insufficient to account for all the fat formed, 
as there was 5—6 times more fat formed than could be produced by the 
albuminoids given, and as the food (rice) was poor in fat, it is clear 
that the carbohydrates were chiefly instrumental in its production. 
The researches also show that it is advisable to feed with food con- 
taining but little fat, and having a nutrient ratio of 1:11. The 
unsatisfactory results obtained by feeding with potatoes, which are con- 
sidered to have the same nutrient ratio as rice, is due to the fact that 
their nutrient ratio is really 1 : 20. : =. Ww. FP. 

The Hydration Processes Occurring during the Formation 
of Peptones from Albumin. By A. Danitewsky (Bied. Centr., 
1881, 712).—Peptones dried above 100° lose water and become in- 
soluble, but remain unaltered at 98—100°. Albumin under the 
influence of pepsin assumes water, forming peptones containing 5°72— 


677 per cent. of water. E. W. P. 


Elimination of Free Nitrogen from the Body. By M. Prrrey- 
Korer and C. Vorr (Bied. Centr., 1881, 630—682).—The author con- 
siders that the discovery by Seegen and Nowak (Abstr., 1880, 272) of 
the elimination of free nitrogen from the body is incorrect, and that 
the nitrogen observed was due to errors in experimenting; the sepa- 
rating liquid in the gasometer, although covered by a layer of oil, was 
insufficient to prevent the entrance of air. Potassium chlorate and 
manganese dioxide do not yield pure oxygen, kut oxygen mixed with 
nitrogen ; other sources of error are also mentioned. E. W. P. 


Elimination of Urea. By H. Oppennem and J. Mryer (Pied. 
Centr., 1881, 665—667).—Under normal conditions the quantity of 
nitrogen eliminated in a day amounted to 16:2 grams, of which 1-1 
appeared in the feces. Of urea there appeared to be eliminated 348 
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grams, and the hourly quantity was dependent on the time elapsing 
after consumption of nitrogenous food; during the first four hours, 
after a midday meal, the quantity was 0°24 gram in excess of the 
mean quantity, and during the night the quantity sank below the 
average. Fasting lowered the quantity by 10—11 grams, whereas 
excessive consumption of water (4 litres) raised the amount by 
5 grams. Consumption of coffee and perspiration artificially produced 
appeared to have no effect, whilst 2 grams of quinine, taken in 24 hours, 
raised the elimination by 4 grams. As a rule, muscular exertion 
causes no increase, but under certain circumstances, an increase has 
been observed when muscular action is accompanied with dispnecea. 
According to Fraenkel, dispnoea causes an increased decomposition of 
albumin, therefore it appeared probable that in a number of experi- 
ments it would produce some effect. The accuracy of this conclu- 
sion was proved by experiment, when it was found that climbing 
caused an elimination of 39°78 grams urea (puise 140—150). Labour, 
dispnoea supervening, had the same result. Patients afflicted with 
phthisis eliminate more nitrogen as urea than is present in the food 
consumed. 

J. Mayer does not find that an increase of nitrogen accompanies an 
increased secretion of urine. E. W. P. 


Chemistry of Vegetable Physiology and Agriculture. 


Proportion of Free Fatty Acids in Vegetable and Animal 
Fats. By v. Recuensera (Ber., 14, 2216—2218).—According to 
the researches of F. Hofmann, human fat and the fat of swine and 
oxen, are neutral fats containing but a small and variable quantity 
of free fatty acid; whilst it follows from the results of Kénig and 
others, by the determination of the proportion of glycerol present, 
that vegetable fats contain a relatively large proportion of free fatty 
acid. 

As the author considers that exact conclusions cannot be drawn 
when this method of analysis is used, he has made a series of deter- 
minations of the quantities of free fatty acid in seeds of various ages, 
and various degrees of ripeness. From an examination of rape seed, 
linseed, poppy seed, and others, the author finds that the unripe seeds 
contain a larger quantity of free fatty acid than the ripe seed, even 
though the seed be separated from the plant, and that a chemical 
change goes on whereby the proportion of free fatty acid is diminished, 
whilst that of the neutral fat is increased. After the germination of 
the seed has commenced, a reverse change takes place, and the pro- 
portion of free fatty acid is increased. Bat in all cases examined, 
thie fats of oil seeds resemble those of animal origin in being neutral 
fats, and containing only traces of free volatile and non-volatile fatty 


acids. ¥. &. V. 
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Chemical Composition of Human Fat at Different Ages. By 
L. Lancer (Monatsh. Chem., 2, 382—397).—Considerable difference 
exists in the chemical and physical characters of the fat of a newly 
born infant and of an adult. The fatty tissues of the adult are clear 
yellow to brownish in colour and very soft; small oil globules are 
visible, and microscopic examination shows one or more oil globules in 
every cell, whilst but few of the cells contain fat crystals. 

In the infant body the fatty tissues have a firmer and harder con- 
sistence, there are no oil globules, and nearly every cell contains fat 
crystals. Infant fat forms a homogeneous, white, solid, tallow-like 
mass, and melts at 45°. Adult fat, on standing in a warm room, sepa- 
rates into two layers; the lighter and more considerable is a trans- 
parent yellow liquid, which solidifies below 0°; the lower layer is a 
granular crystalline mass melting at 36°. Infant fat contains more 
stearic and palmitic acids, and less oleic acid than adult fat, the rela- 
tive amounts being given in the following table :— 


Infant. Adult. 
SS eee 67°75 89°80 
Palmitic acid ........ 28°97 8°16 
Stearic acid.......... 3°28 2°04 


Of the volatile fatty acids only the glycerides of butyric and caproic 
acids could be detected, infant fat containing considerably more than 
adult fat. Cetyl alcohol was not detected in either case. 

A. J. G. 


Formation of Phenol, Indole, and Skatole in the Intestines 
of Herbivora. By H. Tappurner (Ber., 14, 2382—2384).—Phenol 
and skatole are found in the first stomach of cattle. Indole occurs in 
the large and small intestines. 

The small intestines of the horse also contain indole. The cecum 
contains a considerable quantity of indole, and the colon skatole. 
Hence it appears that there are two kinds of marsh-gas fermentation, 
viz., an acid fermentation producing skatole, and an alkaline fermenta- 
tion producing indole. W. C. W. 


Intestinal Gases of Herbivora. By H. Tapperner (Ber., 14, 
2375—2381).—The author has analysed the gases contained in different 
portions of the intestines of sheep, cattle, goats, and horses, and also 
the gases obtained by fermenting the contents of the intestines. 

The following results were obtained :— 
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The gases in the first stomach of ruminants consist chiefly of carbonic 
anhydride and marsh-gas in the proportion of 2 to 1. In the small 
intestine hydrogen takes the place of marsh-gas. 

The gases generated in the large intestine are the same as those 
formed in the stomach, but the fermentation which takes place in the 
latter gives rise to acid products, whilst the contents of the large in- 
testine yield an alkaline liquid on fermentation. 

In the stomach of the horse, a considerable quantity of hydrogen is 
VOL. XLII. r 
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formed. No marsh-gas is produced in the small intestines. In the 
colon of the horse an acid fermentation takes place. 

The composition of the gaseous mixture is not influenced by addi- 
tion of oats to the fodder. WwW. C. W. 


Theory of the Physiological Action of Arsenic. By C. Binz and 
H. Scuutz (Ber., 14, 2400—2403).—The authors criticise the remarks 
which Dogiel (Pfliiger’s Archiv., 24, 1880) and Filehne (Virchow’s 
Archiv. Patho. Anatomie of Physiologie, 83, 1881) have made on their 
researches (Ber., 12, 2199). They also point out that arsenic acid is 
more rapidly reduced to arsenious acid by the liver than by albumin, 
and more rapidly by putrid than by fresh fibrin. W. C.. W. 


An Ancient Ostrich Egg. By Battanp (Compt. rend., 93, 550 
—9d51).—An ostrich egg was found in 1878 in a subterranean vault, 
together with some bronze coins of the time of Antoninus. The author 
has made analyses of the shell, and also of that of a recent one ob- 
tained from South Africa. He finds the thickness (2 mm.) the same. 
The analyses are as follows :— 


Ancient. Recent. 
Sp. gr. at 20°C. ...... 2°525 2°514 
RR ee 94°14 91°44 
ee eee ee 0°69 2°03 
0 Oe eee 1°82 0°70 
Animal matter ........ 3°05 492 
pO a ee ae 0715 0°73 
PEP. x o-ub GXMeaES ose 0°15 0°18 
100°00 100-00 : 
J. I. W. 


Fixation of Atmospheric Ammonia by Plants. By T. Scutosz- 
stna (Ann. Chim. Phys. [5], 24, 284—288).—The author discusses the 
theories which have been advanced to account for the manner in which 
the amount of ammonia in the atmosphere is maintained. He specially 
adverts to that originated by Déhérain, according to which the 
vegetable world loses more combined nitrogen than it receives, and 
makes up its deficit by a direct absorption of gaseous nitrogen. He 
has repeated most of the experiments which were made by Déhérain, 
and fails to find evidence that this is the case. J. I. W. 


Loss of Starch occasioned by the Sprouting of Potatoes. 
By E. Kramer (Bied. Centr., 1881, 717).—Potatoes which had sprouted 
in a dry and warm place were found to have lost starch. Tubers were 
examined, of which the sprouts were 1—2, 2—3, 3—4 cm. long, and 
the loss on 100 starch was found to be 3°18 per cent., 5°26 per cent., 
and 9°88 per cent. respectively. E. W. P. 


Development of Heat during Germination. By G. Bonnier 
(Bied. Centr., 1881, 716)—Seeds of agricultural plants have been 
found to develop 0—120 heat-units, the figure varying with the 
species. E. W. P. 
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Loss of Water from Kidney Beans when Ripening. By H. 
Briem (Bied. Centr., 1881, 714).—The beans and pods lose their water 
in approximately the same ratio, although when young the relative 
weight of the beans to the pods is as 2°6 : 97°4, and when ripe, as 
75:25: both increase in absolute weight up to a certain date, after 


which no further increase is experienced, although loss of water takes 
place. : E. W. P. 
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Hydantoin in Plants. By E. Scuuuze and J. Barsreri (Ber., 14, 
1834).—Besides the bodies obtained from Platanus orientalis, already 
described (Abstr., 1881, 1061), the authors have obtained hydantoin 
(m. p. 216°). Pp. FP: SD. 


Distribution of Myronic Acid in the Seed of Brassica 
Napus and B. Rapa. By H. Rirrnausen (J. pr. Chem. [2), 24, 
273—275).—Specimens of yellow and brown Indian rape seed, which 
are employed in the preparation of rape cake, were found to produce 
allyl thiocyanate when treated with water; yellow and white mustard 
do not produce allyl thiocyanate, but rather acrinyl thiocyanate, 
C;H,ONCS, whose odour is somewhat different; therefore, it was 
to be concluded that the seed under examination was not that of 
Sinapis alba. When the seeds were planted and had grown up, it 
was found that they were those of turnip. It is remarkable that so 
much myronic acid should be present in these seeds, anda cake in 
which such seeds occurred might readily be condemned as containing 
mustard seed. Russian and German rape cakes were not found to 
produce a trace of mustard oil with water, the odour which is pro- 
duced being due to other sulphur compounds. SS ee 


Aldehyde-like Substances 1n the Cells of Plants containing 


Am Chlorophyll. By J. Rexe (Ber., 14, 2144—2150).—On distilling 
ses the the juice expressed from the plants, and previously neutralised with 
» which sodium carbonate, substances pass over differing in their volatility but 
pecially all reducing Fehling’s solution, ammoniacal and even neutral silver 
‘ch the salts. That they exist ready formed in the juices and do not depend 
es, and on the decomposition of the albuminoid bodies or of the chlorophyll, 
my He was shown by the fact that some jaices, after removal of these bodies, 
hérain, reduced silver salts. They do not exist in the unopened buds ; there- 
_W. fore, it is probable that their formation depends on the action of sun- 
light. On account of the very strong reducing power, the author 
tatoes. thinks that the active body is formaldehyde, which might be produced 
prouted in this way: When the carbonic anhydride is absorbed by the plant, 
rs were carbonic acid, CO;H2, is formed, and this, under the influence of sun- 
ig, and light, is reduced to formaldehyde, CO;H, = O, + COH,». He has not 
r cent., examined it chemically, but bases his opinions on the statements and 
VP. work of Hoffmann and of Baeyer. Plants in which chlorophyll is 
absent do not contain this body. D. A. L. 
3ONNIER 
ve been Cultivation of some Kinds of French Sugar-beet. By A. 
ith the Norp (Bied. Centr., 1881, 697).—Five kinds of French sugar-beet and 
rs native sorts were grown with Chili saltpetre, ammonium superphos- 
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phate, and Baker Island guano. All the French sorts were found to 
be less hardy than the German, more rotten roots being found among 
them. In all cases the small roots gave the highest percentage of 
sugar in the juice. E. W. P. 


Sugar-beet Culture in Vaucluse. By P. Picmarp (Bied. Centr., 
1881, 699).—Comparative experiments on the growing of sugar-beet 
of different kinds. Figures are given which show the great difference 
in the amount of sugar present in roots of various sizes. . 

S Ae 


Bertel’s Method of Sugar-beet Growing. By G. Marek (Died. 
Centr., 1881, 695—697).—Chiefly an agricultural paper, giving an 
account of an improved method of cultivation and implements recom- 
mended. By the new method, a larger yield of roots is obtained ; also 
a larger amount of dry matter, and a juice of higher sp. gr. and 
polarisation than can be obtained by the old methods. " 

» We Fe 


Application of Knop’s Method to Danish Soils. By C. F. 
A. Tuxen (Bied. Centr., 1881, 649—651).—The result of the exami- 
nation by Knop’s method of nine different soils showed two soils 
nearly identical in composition, there being a deficit of humus and car- 
bonates in the one which had received no manure for years, and there- 
fore was apparently unfertile; still addition of manure would cause 
it to be as good as the other soil. ‘ Red earth” and heaths, by reason 
of the excess of humus and ferrous oxide, were unfertile. The absorp- 
tive capacity of a soil for ammonia is a good indicator of its value, 
excepting “red earth” and heath land, which owe their high ab- 
sorptive power to the large amount of humic acid present. 

E. W. P. 


Peat, and Manures Prepared with it. By R. A.serri (Bied. 
Centr., 1881, 711).—Peat containing 0°49 per cent. N, and 1°33 per 
cent. ash, may be mixed with night soil, when a manure containing 
2°3 per cent. ash, 0°78 per cent. N, 0°22 per cent. P,O;, and 0°28 per 
cent. K,O is obtained. Such a mixture is more valuable than ordinary 


stable manare, is odourless, and can be easily applied to the land. 
E. W. P. 


Analytical Chemistry. 


An Improved Form of Drying Apparatus. By HE. Sretic 
(Ber., 14, 1814—1816).—This is a description of an air-bath of an 
improved form, with a gas regulator. P. P. B. 


Determination of Nitrous Oxide. By G. Lunar (Ber. 14, 
2188—2196).—The author draws attention to the desirability of an 
exact method for the determination of nitrous oxide in gas analysis, 
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and to the unsatisfactory results obtained by the methods in use. 


und t 

ihaes Nitrous oxide is generally estimatéd after most of the other gases are 
tace of removed by absorbents, but the substances used for the purpose, 
7. Pp. alkaline pyrogallate, ferrous sulphate, potash and concentrated sulphuric 


acid absorb considerable quantities of the nitrous oxide, and the author 
quotes experiments to show the errors which may thus arise. On 
exploding nitrous oxide with detonating gas or hydrogen, subsidiary 
reactions take place, which nullify the results ; and on passing the gas 
over red-hot palladium-foil it is not completely decomposed into 
oxygen and nitrogen; finally, the method proposed by Winkler to 
ass the gas, together with excess of hydrogen, over red-hot finely 
divided platinum or palladium asbestos, and to estimate the ammonia 
formed by a volumetric analysis, yields doubtful results. The author 
finds that absolute alcohol, boiled until it is free from air, completely 
absorbs nitrous oxide; and a mixture of this gas with nitrogen can be 
analysed by Bunsen’s absorptiometer. The great solubility of nitrous 
oxide in absolute alcohol can also be used to separate it from admix- 


Centr., 
ar-beet 
ference 


ee 

° (Bied. 
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y. P. ture with other gases, due allowance being made in the calculations 
C. F. for the solubility of other gases, and the tension of the vapour of 
exami- alcohol. 


The author gives a description of modified forms of gas pipettes 
and eudiometers, which cannot be rendered intelligible without the 
accompanying illustrations. V. VY. 
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Detection of Boric Acid, Silica, and certain Metals by Means 
of the Microscope. By H. Rernscu (Ber., 14, 2325—2331).—The sul- 
phates of aluminium, glucinum, potassium, sodium, lithium, ammonium, 
copper, manganese, cadmium, uranium, mercury, and silver erystallise 
from dilute solutions (4 or 2 per cent.) in characteristic forms, which 


ie can be easily recognised under the microscope. As the form of the 
(Bied. crystals depends on the strength of the solution, a dilute solution of 
33. per known strength must always be employed. Silica, aluminium, calcium, 
aining magnesium, and iron (ferrous) can be detected by examining the pre- 
28 per cipitate produced by the addition of one drop of a 1 per cent. solution 
dinary of sodium bicarbonate to a 2 per cent. solution of any of the soluble 
d. salts of these elements. Boric acid is recognised by the change which 
Pp the free acid undergoes when mixed with a dilute solution of sodium 
bicarbonate. W. C. W. 
A Shortened Method of Soil Analysis. By F. Farsky (Died. 
Centr., 1881, 711).—The author treats the soil with hydrochloric, sul- 
phuric, and hydrofluoric acids, allows the solutions to crystallise, and 
then examines them qualitatively and quantitatively under the 
microscope. It is hoped that this method may in time be extensively 
SEELIG employed. E. W. P. 
of an 
~B Testing Urine for Phenol by the Pine-wood Reaction. By 
T. and D. Tommasi (Ber., 14, 1834—1835).—The authors recommend 
r, 14, the following method of procedure :—20—25 c.c. of the urine are 
of an shaken out with ether, and the ethereal solution is poured on a chip of 


alysis, pine-wood, by which it is absorbed. The wood is then dipped into a 
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solution of hydrochloric acid containing a little potassium chlorate 
(50 c.c. hydrochloric acid, 50 c.c. ‘distilled water, and 0°2 gram of 
potassium chlorate). The piece of wood, after removal from the hydro- 
chloric acid, is exposed to direct sunlight, and in five minutes the blue 
coloration will appear if phenol be present. Pine-wood dipped into 
hydrochloric acid alone, and exposed to sunlight, becomes green, 
but this coloration is prevented if potassium chlorate is added to the 
area yg acid. The above reaction serves to discover 1 part of 
phenol in 6,000 of water. The blue produced fades on exposure to 
sunlight. P..?..B 


A Ureometer. By M. pr Tuiurry (Compt. rend., 93, 520).—The 
apparatus devised by the author presents the following advantages 
over those in ordinary use. It allows the operator to work on a suffi- 
cient quantity of water to ensure an accurate result being obtained. 
The apparatus can be agitated during the experiment, and is easily 
portable. J. Ll. W. 


Detection of Poisoning by Hydrocyanic Acid after a long 
Time. By E. Reicnarpr (Arch. Pharm. [3], 19, 204—211).—The 
author succeeded in detecting hydrocyanic acid two months after 
death in a case of undoubted poisoning. He succeeded with the 
guaiacum copper test, and with the Prussian-blue test on the distil- 
late from the organs previously acidified with tartaric acid, ferro- 
cyanides and thiocyanates being previously proved to be absent. bo 
definite results could be obtained from the urine. _ F. L. T. 


Ptomaines. By 1. Husemann (Arch. Pharm. [3], 19, 187—204). 
—In an Italian criminal prosecution, F. Ciotto, who made the investi- 
gation of the corpse, gave as his opinion that “there was a body 
present which gave reactions corresponding with those of strychnine, 
and therefore probably was strychnine.” F. Selmi, for the defence, 
subjects the chemical evidence to minute criticism, pointing out 
several instances in which the reactions of the body present differ from 
those of strychnine, and considers the compound to be a ptomaine, 
with which opinion the author agrees. F. L. T. 


_ Estimation of the Alkaloids in Cinchona-bark. By Proi.ivs 
(Arch. Pharm. [3], 19, 85—87).—Instead of employing lime, as is 
usual, to liberate the alkaloids from their compounds and to decolorise 
them at the same time, the author liberates them by ammonia, 
employing lime merely for the purpose of subsequent decolorisation. 
He obtains a wine-red solution by vigorously shaking up a mixture of 
30 parts of alcohol, 10 of chloroform, 2 of ammonia solution, and 5 of 
powdered cinchona-bark. This solution decanted after several hours, 
is immediately decolorised by the addition of 5 parts of finely pul- 
verised slaked lime. On evaporating to obtain the total alkaloids, the 
quinine is left as a varnish, the other alkaloids separating in the 
crystalline state. When the amount of quinine and the allied 
alkaloids soluble in ether is alone required, the process is still simpler, 
decolorisation not being requisite. The author acts on 3 parts of the 
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powdered bark for several hours with 30 parts of a mixture of 88 parts 
of ether, 4 of ammonia solution, and 8 of alcohol, the alcohol being 
merely added to mix the ammonia with the ether. All the alkaloids 
soluble in ether are completely dissolved, and the solution can be 
decanted clear without filtration being necessary, To 20 parts of this 


green, solution (= 2 parts of bark) five or six drops of dilute sulphuric acid 
to the are added, and on being left for a time the alkaloids are deposited as a 
art of thick fluid sclution on the bottom of the glass, from which the ether 
are to can readily be poured off: the latter still retains a small portion of 
zB. the alkaloid solution, which is washed out first with 2 and then with 
1 part of water, these solutions being mixed with the one that 
—The separates first. The alkaloids are precipitated from the united 
tages solutions by ammonia, the alcohol being previously removed by heat. 
 suffi- The alkaloids extracted from the cinchona-bark by the mixture of 
ained. ether, alcohol, and ammonia, can be separated from this solution as 
easily crystalline sulphates by shaking the solution with water several times 
W. so as to remove all the ammonia, and then adding just as much 
sulphuric acid as is required to neutralise the alkaloids. The crystals 
long then separate, but redissolve on the addition of a drop too much acid. 
—The The above process of precipitating the alkaloids by ammonia is, how- 
tyre ever, more certain and accurate. F. L. T. 
e 
distil- 
ferro- 
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hnine, “Tripolith.” By T. Prrersen (Ber., 14, 2361—2364).—The 
fence, author finds that “ Tripolith,” which has been advocated as a material 
y out for building purposes, and as a substitute for plaster of Paris for casts 
‘from and mouldings, is a mixture of plaster of Paris and 11 per cent. of 
naine, coal or coke. It does not appear to possess any special 2% a 
z. over ordinary plaster of Paris. W. C. 
)LLIUS Use of the Ferment Eurotium Oryze in Japan. By 
as is Liesscuer (Bied. Centr., 1881, 707).—This ferment, which is em- 
lorise ployed in the manufacture of Saki, not only causes the formation of 
nonia, alcohol, but also plays the same part as malt. Itis to be hoped that in 
ation. time it will be introduced into Europe, so that a more concentrated 
are of mash may be used than that now employed. E. W. P. 
15 of 
10urs, Decorating Mirrors and Metallic Surfaces by the aid of 
y pul- Photography. By Leciirc (Chem. Centr., 1881, 448).—The silvered 
s, the glass plate is well cleansed and covered with a layer of asphalt. The 
n the drawing or engraving to be reproduced is rendered transparent, and 
allied the dry asphalte layer under the transparent drawing is exposed to the 
npler, action of light in a printing press. On subsequently washing the 
f the plate with turpentine or any other solvent for asphalt, the drawing 
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appears white on a dark ground, and all that is necessary is to remove 
the layer of silver with an acid, in order to obtain the picture on the 


plate. This is then painted with an oil colour, or gilded if required. 
D. B. 


Utilisation of Residues. By Lapureau (Ann, Agronomiques, 6, 
395—396).—In the north of France, the waste from woollen and 
mixed-stuff factories is heated in a close vessel to 300°. The wool 
blackens and becomes to a great extent soluble in water, whilst the 
cellulose is unaffected. By washing the product, vegetable fibre for 
paper manufacture is obtained, and a black mass containing about 


30 per cent. of water and 10 per cent. organic nitrogen, 
J. M. H. M. 


Utilisation of Sewage. By Lapureau (Ann. Agronomiques, 6, 
396—397).—The sewage of Roubaix and Tourcoing contains much 
soap and oil, arising from the woollen factories. The compact soil of 
the district does not allow of its purification by filtration, and when 
distributed over the land it leaves a surface deposit which rapidly 
renders the soil sterile. The author has obtained good results in 
attempting its chemical purification with a mixture of lime and clay. 
At Rheims, irrigation and chemical treatment are both employed. 

J. M. H. M. 


Analysis of Liebig’s Extract of Meat and an Imitation of 
it. By C. Esrcourr (Analyst, 6, 201—202),—The chief differences 
between the genuine extract and the imitation, which is probally 
made from horse-flesh, are the excess of sodium chloride and the 
deficiency of phosphoric acid showm by the latter, 


Imitation. Genuine. 
eis bedi ed bine an 0h 6460 12-0 88-0 
(See 18:0 12:0 
ite a ie el nie nahn he Ole 10 — 
I Kvn ctertibdnednthesnes eine 23:10 21°31 
Ash, insoluble in water.............. 1:32 1:48 
EE ES, CE 14°21 8'12 
P,O;, insoiuble phosphates .,........ 1°765 4627 
H,SQ, is, sulphates ......,..... 0°451 0°606 
Alkalinity of ash, expressed as NaHO.. 2°401 2°160 

L. T. O'S. 


Preparation of Black Chalk. By S. Mrerzski (Chem. Centr., 
1881, 447).—The author uses ordinary Jamp-black, which he proposes 
to press strongly and heat in stead vessels until the evolution of 
fumes ceases. D. B. 


Improved Mode of preparing Violet Syrup. By C. Breryseck 
(Chem. Centr., 1881, 448).—100 grams of the flowers of the violet are 
macerated with 50 grams of alcohol. The mixture is digested for six 
to eight hours, after which it is pressed, and the liquid made up to 
100 grams with water. It is then filtered and mixed with 9 parts of 


syrup of sp. gr. of 1°36. D. B. 
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New Method of Spectrum Observation. By J. N. Lockyer 
(Proc. Roy. Soc., 30, 22—31).—A continuation of the author's ex- 
periments on the dependence of the lines present in the spectra of the 
metals and their salts on the temperature at which volatilisation takes 
place. The phenomena observed are comparable with those which 
occur in the process of fractional distillation. At each heat-level, 
lines are produced due to particular vibrations of molecular groupings, 
of which some are produced with difficulty, whilst others represent 
the fading out of molecular groupings produced at a lower heat-level. 
In order to gain fresh evidence in support of these views, the author 
had made a comparative set of observations of the spectra produced in 
the Bunsen burner—firstly, by the flame only, secondly, by the passage 
of a strong electric spark through the flame. The results obtained by 
this method of observation solve some of the difficulties which arise in 
a comparison of the flame with the solar spectra. Thus, for instance, 
the flame spectrum of sodium gives the line D identical with a Fraun- 
hofer line, whilst the flame spectra of lithium and potassium give red 
Jines which have no representatives among the Fraunhofer lines. 
From the similarity of the flame and solar spectra of sodium, it 
appears that sodium is a body easily broken up, and the flame has 
effected this dissociation process as completely as the heat of the sun. 
If this be so, there should be no marked difference between the flame 
spectrum of sodium and that produced by the passage of the electric 
spark through the flame. Experiment largely confirmed this deduc- 
tion. On the introduction of metallic sodium into the lower part of the 
flame, there appeared in the spectrum, besides tue line D, the green 
lines and flutings observed by Roscoe and Schuster; on the passage 
of the spark, the double red line and the blue line appeared. On the 
other hand, the dissimilarity of the flame and solar spectra of lithium 
and potassium points to the conclusion that these elements resist de- 
composition: this was also confirmed by experiment, the passage of 
the spark in the flame during volatilisation of lithium chloride 
brought out the yellow and blue lines, which are reversed by the solar 
atmosphere. Similar results were obtained in the case of potassium, 
the lines corresponding with the Fraunhofer lines brightening up on 
the passage of the spark. So also in the flame spectrum of magnesium : 
a green triplet \ 5209°8, b, and h,, and a blue line, \ 4570°3, appear, 
but the passage of the spark causes \ 5209°8 and \ 4570°3 to dis- 
appear, while at the same time it brings out the green line ), and 
the blue lines \ 4481 and X 4703°5, which are reversed in the solar 
spectrum. Thus lithium, potassium, and magnesium are examples of 
elements which are not so completely dissociated by the flame as by 
the solar heat. The author throws out the suggestion that these 
molecular states form a basis for the law of multiple proportions :— 
“Then the metals in different chemical combinations will exist in 
VOL. XLII. § 
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different molecular groupings, and we shall be able by spectrum 
observations to determine the particular heat-level with which the 
molecular complexity of the solid metal, induced by chemical affinity, 
corresponds.” V. H. V. 


Note on the Reduction of Observations of the Spectra of 
100 Sun-spots observed at Kensington. By J. N. Lockyer (Proc. 
Roy. Soc., 32, 203). 


Photographic Spectra of Stars. By W. Hucarns (Proc. Roy. 
Soc., 30, 20—22).—The author has made a series of photographs of 
various planets and stars with a special apparatus, whereby the image 
of the star could be brought with certainty upon any part of the slit 
of the spectroscope, and kept there during the photographic exposure. 
As the slit was provided with two shutters, the solar or other spectrum 
could be taken on the same plate for comparison. The stellar spectra 
extends from about G to O in the ultra-violet. The stars of the white 
class exhibit a:remarkable typical spectrum, which consists of twelve 
well-defined lines, winged at the edges. Three of the lines agree in 
position with the hydrogen lines, H,, H,, and H,; whilst the remaining 
nine form a group in which the distances between any two adjacent 
lines is less as the refrangibility increases ; it is probable that from their 
intimate connection with one another, they represent one substance. 

In the stars of the above-named class, the line H, is either absent or 
very thin as compared with its appearance in the solar spectrum, 
whereas in the case of Arcturus, which belongs to the solar type, this 
line is broader and more intensified than in the solar spectrum. The 
white stars may be arranged in a series in which the line H, passes 
through definite stages of thickness, whilst the typical lines become 
more defined; Arcturus, on the other hand, gives a spectrum on the 
other side of that of the sun. 

The photographs of the planets show no sensible modification of the 
violet and ultra-violet parts, and the spectra of small areas of the 
mvon’s surface point to no absorptive action of a lunar atmosphere. 

V. H. V. 

Spectrum of the Flame of Hydrogen. By W. Huaains (Proc. 
Roy. Soc., 30, 576—580).—The author has taken the photographs of 
spectra of different flames containing hydrogen. The spectrum of 
the flame of hydrogen burning in air consists of a series of lines from 
X 3062 to A 3276, of which the group proper of water commences with 
a strong line \ 3068, and can be traced in the photograph to d 3290. 
On introducing oxygen into the flame, leaving a small excess of 
hydrogen, a similar spectrum was obtained; on substituting coal-gas 
for hydrogen, the spectrum contained the characteristic water group, 
and in addition a strong line close to G, and two lines \ 3872 and 
» 3890; but the ultra-violet group compared with the group in the 
spectrum of pure hydrogen showed several small differences. With a 
double Bunsen burner supplied with a strong blast of air, or when a 
spirit lamp was used, spectra were obtained similar to those of the 
coal-gas-oxygen flame. The distinctive features of these three last- 


named flames appear to be connected with the presence of carbon. 
V. H. V. 
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Spectrum of Water. By G. D. Liveine and J. Dewar (Proc. 
Roy. Soc., 30, 580—582).—The authors have noticed, in the course of 
their experiments on the nitro- and hydrocarbon spectra, a remarkable 
series of lines in the ultra-violet part of the solar spectrum between 
the lines Sand R. This spectrum commences at its more refrangible 
end with two strong bands, \ 3062 and A 3068, and extends up to 
i 3210; it is attributed by the authors to water. It is well developed 
in the flame of hydrogen and of the hydrocarbons burning in oxygen, 
and less strongly in non-hydrogenous gases, if burnt in moist oxygen. 
An apparatus was constructed by means of which the spectra of the 
electric spark in dry and moist gases could be compared. Gases 
rendered dry by phosphoric anhydride gave only the faintest traces of 
the spectrum alluded to above, but on introducing a drop of water, 
the spectrum became well developed. When a condenser is used, the 
water spectrum disappears. The authors consider that these facts will 
modify the conclusions which have been drawn as to the characters of 
the specific absorption of water. ¥s on. Ve 


Note of the History of the Carbon Spectrum. By G. D. 
Liveine and J. Dewar (Proc. Roy. Soc., 30, 490—494).—A historical 
and controversial communication. 


Spectrum of Carbon. By J.N. Lockyer (Proc. Roy. Soe., 30, 
335—343, and 461—463)-—At the commencement of this paper the 
author brings forward quotations from the works.of Attfield, Morren, 
and Watts, in order to controvert the conclusions arrived at by 
Liveing and Dewar with regard to the hydro- and nitro-carbon spectra. 
In experiments in which photographs of the electric spark were taken 
in carbon tetrachloride, the sets of flutings assigned by Liveing and 
Dewar to the hydrocarbons and cyanogen was seen simultaneously ; 
but if the coil be connected with a Leyden jar, these flutings will 
vanish, and the line spectra of chlorine and carbon take their place. 
Further, the undoubted spectrum of cyanogen is visible neither in the 
electric arc, nor in the surrounding flame. These results confirm the 
work of Attfield and Watts, that the spectrum consisting of the flutings 
in question, is due to thé element carbon. According to the author, it 
is probable that the sets of carbon flutings represent different mole- 
cular groupings of carbon, in addition to those which give the line 
spectrum, and that the various flutings are dependent upon the tension 
of the electric current. 

The author has taken photographs of the spectra of the various 
carbon compounds under various conditions, in order to mark and 
map out the coincident lines and flutings. The phenomena seen with 
various degrees of constancy are a blue line, \ 4266, a set of blue 
flutings, \ 4215—A 4151, and a set of ultra-violet flutings, \ 3885— 
3843. In the spectrum of the electric arc the blue flutings alone are 
visible, but in the case of the spark, the ultra-violet flutings and the blue 
line are visible whilst the blue flutings are faint. These observations 
are in accordance with the hypothesis advanced by the author, that 
the lines presented in the spectra are dependent on the temperature of 
the substances producing the spectra. In this case, the blue flutings 
82 
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correspond with the lowest, the blue line with the highest, and the 
ultra-violet futings with the intermediate temperature. On thus com- 
paring the spectra of carbon under various conditions, it is found that 
the blue line never appears in conjunction with the blue flutings, unless 
the ultra-violet flutings are also present; or the highest and lowest 
hypothetical temperature spectra are never visible without the spectrum 
of the intermediate hypothetical temperature. In the paper various 
diagrams of the photographed spectra of carbon are given in support 
of the hypothesis. me H. V. 


Spectra of Compounds of Carbon with Hydrogen and 
Nitrogen. By G. D. Liverye and J. Dewar (Proc. Roy. Soc., 30, 
152—162, and 494—509).—The authors at the outset allude to the 


observations of Angstrém and Thalén, and others, on the different 
spectra of carbon and its compounds under different conditions. The 
authors have made a series of observations on the spectra of the 
electric arc in various gases and of the flames of carbon compounds. 
It is shown, firstly, that the characteristric spectrum of cyanogen, 
viz., seven blue, violet, and ultra-violet bands, is conspicuous in the arc 
when taken in an atmosphere of nitrogen, air, nitric oxide or ammonia, 
but that these bands disappear in a non-nitrogenous atmosphere of 
hydrogen, carbonic oxide and anhydride or chlorine. These same bands 
appear in the flames of cyanogen and hydrocyanic acid, but not in 
those of hydrocarbons, carbonic oxide, or carbon bisulphide. Hence 
it appears that these particular bands belong only to cyanogen. 
Secondly, the characteristic green and blue bands of the hydrocarbon 
flames are well seen in the arc when taken in nitrogen and chlorine, 
but are always present whatever be the atmosphere, owing to the pre- 
sence of hydrogen in the carbon electrodes. These bands appear also 
in the flames of the hydrocarbons and their derivatives, but are not 
seen in the flames of other carbon compounds, even when mixed with 


hydrogen. These facts confirm the observations of Angstrim and 
Thalén, that these green and blue bands are characteristic of acetylene. 
Attention is also drawn to the similarity of the magnesium hydrogen 
spectrum with that of the hydrocarbons, which points to the pro- 
bability of a compound of magnesium and hydrogen analogous in con- 
stitution to acetylene. The authors consider that the variations of the 
length and character of the electric discharge in different gases, is, 
among other factors, dependent upon the relative facility with which 
the carbon electrode combines with a gaseous medium. 

In order to prove that the seven blue, violet, and ultra-violet rays, 
referred to above are due to cyanogen only, an examination has been 
made of the spectrum of the electric spark in carbon tetrachloride. 
The photograph shows no trace of these lines, provided that all the 
air has been exhausted from the globe containing the vapour of the 
tetrachloride; but on introducing even ;}, part of its volume of 
nitrogen these bands immediately made their appearance. Similar 
results were obtained with carbon bisulphide, benzene, and naph- 
thalene. With carbonic oxide no nitrocarbon bands could be observed, 
but they become visible on introducing a small bubble of air. The 
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authors consider that Watts’ observation of these nitro-carbon bands in 
the spectrum of the arc in naphthalene and carbonic oxide was due to 
the presence of nitrogen impurities. Experiments are also quoted to 
illustrate the sensibility of this spectroscopic test for nitro-carbon 
compounds. As in all the experiments, the bands assigned by Angstrém 
and Thalén to the hydrocarbons were plainly visible, it is evident that 
much more care than has generally been thought necessary is requisite 
to remove the last traces of hydrogen and its compounds from spectral 
tubes ; even phosphoric anhydride is inadequate to remove the last 
traces of. water. In conclusion, the authors meet the criticisms of 
Lockyer on their results. Lin ee 2 


Spectrum of Carbonic Anhydride. By C. Wrsenponck (Proc. 
Roy. Soc., 32, 380—382).—The spectrum first observed by Swan at 
the inner cones of fiames of burning liquid and gaseous carbon com- 
pounds has been ascribed by Attfield and Watts to the element carbon, 


but by Thalén, Angstrém, and Liveing and Dewar (preceding Abstract), 
to a combination of bydrogen with carbon. As the latter attribute 
the appearance of Swan’s spectrum, when an electric discharge is 
passed through a Geissler tube filled with either of the oxides of 
carbon, to the presence of traces of moisture, the author has made a 
series of experiments with carbonic anhydride dried with the utmost 
care. The apparatus used was exhausted, until on the passage of the 
current the green hydrogen line was invisible, and earbonic anhydride 
introduced, which had been in contact for 12 hours with phosphoric 
anhydride ; on the passage of the electric current, Swan’s spectrum was 
visible, and that, even at low pressures, when a Leyden jar was used. 
These experiments prove that Swan’s spectrum cannot be ascribed 
solely to a combination of carbon with hydrogen. Slightly different 
results were obtained, when the distance of the electrodes was 
shortened ; Swan’s spectrum was invisible, although the carbonic an- 
hydride had not been dried with the utmost care. The author makes 
some remarks on the correlation. between the different orders and 
forms of the spectra and the conditions of the electric discharges. 
9, 

Identity of Spectral Lines of Different Elements. ByG. D. 
Liverne and J. Dewar (Proc. Roy. Soc., 32, 225—231).—The authors 
allude to the interest attached to the question of the identity of the 
spectral lines, and to the improbability of single homogeneous mole- 
cules taking up the variety of vibrations indicated by the complex 
spectrum of iron or titanium. Inasmuch as Lockyer has made this 
supposed identity the basis of a theory of the dissociation of the 
elements into simpler constituents, the authors have examined the 
question by confronting the bright line spectra of the various metals 
under a powerful dispersion, the source of light being the electric are 
taken in a crucible of magnesia or lime. In order to resolve the sup- 
posed coincidences, one metal was introduced into the crucible, and 
the line to be observed placed at the pointer of the eye-piece; the 
second metal was then introduced, and in most cases two lines were 
seen where only one was visible before. The authors have thus 
resolved most of the supposed identical lines of iron with those of 


re 
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titanium, calcium, nickel, manganese, magnesium, chromium, and 
cobalt, and of calcium with those of chromium, cobalt, nickel, barium, 
and cadmium, 

Inasmuch as from these experiments hardly a single coincidence 
can be established, even in the complex spectra of iron and titanium, 
it is most probable that the materials of these metals, even if they be 
not homogeneous, are still different from those of other chemical 
elements. The resolution of different elements into simpler con- 
stituents thus receives no support from the most powerful method of 
analytical investigation. V. H. V. 


Reversal of the Lines of Metallic Vapours. By G. D. Liverne 
and J. Dewar (Proc. Roy. Soc., 32, 402—405).—Attention is drawn 
at the outset to the difficulty of obtaining a reversion of the lines of 
the iron, titanium, and chromium spectra, although many of these 
lines are represented among the Fraunhofer lines. When iron is put 
in a crucible through which the are of a Siemens dynamo-electric 
machine is passing, and fragments of magnesium dropped in, the 
authors have observed the reversal of the iron lines about the solar 
lines L and N, four strong lines below N, the line O, all the strong 
lines from 8, to U, and two strong groups still more refrangible. By 
introducing a stout iron wire into the axis of the positive carbon, and 
passing a gentle stream of hydrogen gas through the negative carbon, 
the strongest lines of iron are reversed, and the weaker lines are seen 
to expand and then are reversed. By this means the authors have 
succeeded in reversing 137 of the iron lines, including, besides those 
mentioned above, the lines E, b,, G, s; it is however found that it is 
not always the strong lines which are reversed. On the whole, the 
phenomena in the case of iron are of much the same general character 
as those observed in the case of the other metals. 

When the perforation of the positive carbon is filled with titanium 
cyanide, the titanium lines, especially in the green and blue parts of 
the spectrum, are expanded and reversed. 

In the case of chromium, on the passage of a current of hydrogen or 
coal-gas, the following lines and groupings were reversed ; the triplet 
in the green, three strong lines in the indigo, a triplet near N, a strong 
double line below O, and the triplet, \ 2799°8, \ 2797, \ 2794, and a 
line X 2779°6. The two aluminium lines near é are frequently reversed 
when a fragment of the metal is dropped into the crucible. 
¥. wk. VY. 

Spectrum of Magnesium and Lithium. By G. D. Liveine and 
J. Dewar (Proce. Roy. Soc., 30, 93—99).—In this paper, attention is 
drawn to spectra of magnesium and lithium under various conditions, 
with more especial reference to the green line \ 5210. The spark 
spectrum between magnesium points in perfectly dry nitrogen and 
carbonic oxide gave no indications of the line 5210, but on introduc- 
tion of traces of hydrogen or moisture, the line made its appearance. 
The spark in hydrogen at atmospheric pressure gave indications of the 
line; but on reducing the pressure below 180 mm., the line dis- 
appeared; similarly the line was not visible in the are in a lime or 
carbon crucible, but it appeared on the passage of a stream of hydrogen 
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through the electrodes. This line, as well as an attendant series of 
fine lines, appears in the flame of magnesium burning in air; but they 
are more brilliant if the burning magnesium is introduced into a jet 
of hydrogen or coal-gas. The authors ascribe this line \ 3210 and its 
attendant series to a mixture of magnesium and hydrogen; for it is 
shown by independent evidence that mixtures favour the production 
of certain vibrations, which are not so strong or not visible with the 
elements of those mixtures taken separately. The spectrum of mag- 
nesium in the are consists of lines at 5510°7, 5527°5; the b group, 
4703°5, 4570°5, 4351°2, 4166, 4057-3, and the triplet beyond H. In 
the spectrum of lithium, besides the line \ 4131°7 (Boisbaudran), the 
authors have observed a line 4273, and two more lines on either side 
of H and K of wave-lengths 3913 and 3984. V.. a. Y¥. 


Spectrum of Magnesium. By G. D. Liverne and J. Dewar 
(Proc. Roy. Soc., 32, 189—203).—The authors have carried out a 
series of investigations on the spectrum of magnesium in order to 
bring out the connection between its variations under different con- 
ditions, and to study the question of the emissive power for radiations 
for short wave-lengths at relatively low temperatures. In the spectra 
of the flame of burning magnesium of the arc fitted with a lime cru- 
cible, and of the spark of an induction coil between magnesium points, 
appear the three lines of the b group, the blue line \ 4570, the triplet in 
the ultra-violet between K and L, and the line A 2850: the last is 
the most persistent and strongest, and is easily reversed; and is re- 
markable for its power of expansion. The series of triplets are equally 
characteristic, the least refrangible pair appearing in the flame 
spectrum, others in the spark, but the complete series in the are. The 
authors regard these triplets as a series of harmonics, but do not con- 
sider that the appearance of the complete series in the arc is due 
solely to the elevated temperature. The blue line \ 4570 of the flame 
is seen in the arc, but in the spark it crosses the field in occasional 
flashes. The series of bands near L, which are only characteristic of the 
flame spectrum, appear to be the spectrum of a compound, bat the 
authors have been unable to trace them to any particular combination ; 
the triplet at M, with which these bands end, resembles in its general 
character the other magnesium triplets, but its presence in the flame 
spectrum alone is not easily explained. Attention is also drawn to the 
presence of the triplet in the ultra-violet and the line \ 2850 in the 
flame spectrum, as corroborating the results obtained in the examina- 
tion of the ultra-violet spectram of water; that in the regions of 
shorter wave-lengths substances at the temperature of flames give 
discontinuous spectra, which have hitherto been considered to be 
characteristic of the highest temperature. In the are and spark 
spectra, but not in that of the flame, there appears a group of two 
strong lines, X 2801 and 2794, and a quintuple group; there are 
besides several single lines, which may be developed by the temperature 
of are and spark. A pair of lines in the arc spectrum near U appears 
slightly shifted in the spark spectrum ; this shifting is, however, pro- 
bably not due to a selective action by which the electric discharge 
lights up certain kinds of matter in its path to the exclusion of others. 
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The spark spectrum of magnesium varies with the pressure of the 
medium in which the electrodes are enclosed ; certain of the blue and 
yellow lines were enfeebled, and finally disappear. In this respect the 
magnesium spectrum resembles that of nitrogen observed by Cazin. 
The authors show that certain lines observed by Fievez in the dark 
spectrum of magnesium were the so-called ghosts, which are images of 
brighter lines caused by the Rutherford gratings. A description is 
also given of the magnesium hydrogen spectrum, which is assigned 
by the authors (p. 255) to a mixture of hydrogen and magnesium. 
It consists of a series of flutings beginning with lines of wave-lengths 
5618, 5566, and 5513, 5210, 4849, and 4803, of which the set in 
the green 5210 is the most marked. It is shown that the brilliancy 
of this magnesium hydrogen spectrum increases when the pressure 
of the hydrogen in which the magnesium electrodes are enclosed is 
increased, which points to the supposition that this magnesium 
hydrogen combination resembles the hydrides of palladium and sodium, 
in that increased pressure renders the compound more stable, as shown 
by the greater brilliancy and continuity of the spectrum. In conclu- 
sion, after all simplifications by eliminating the magnesium-hydrogen 
flutings, and supposing the whole series of triplets to be harmonically 
related, the fact remains that the chemical atoms of magnesium are 
either capable of taking up a great variety of vibrations by themselves, 
or by their mutual action on each other, or on particles of matter of 
other kinds. Extended series of observations will be required in order 
to trace the correlation of the various vibrations and the conditions 
on which they are dependent. ¥. 0. 


Luminosity of the Flame of a Bunsen Burner induced by 
Heating the Tube. By R. Biocumann (Annalen, 207, 167—193).— 
The fact that the flame of a Bunsen burner is rendered luminous by 
heating the tube in which a platinum tube is placed, is classed by 
Wibel in the same category as the phenomena of revived luminosity 
in the case of gas-flames rendered non-luminous by the admixture of 
some inert gas such as nitrogen, steam, &c. The revived luminosity 
can, however, in the latter cases be traced directly to the rise in tem- 
perature ; whereas in the Bunsen flame it may be due to various other 
causes. Among the first of these may be mentioned the question as 
to whether the relative proportion of air and gas in the flame is altered 
by heating the tube. Experiments in this direction showed that while 
the proportion of gas to air in the flame of a burner under ordinary 
conditions was 1 to 1°58, when the tube was heated to redness this 
proportion was changed to 1 to 0°43, only about one-third of the 
original amount of air being admitted; that the strength of the 
current of air drawn into the holes was lowered on heating the tube 
was also conclusively shown by placing pieces of thin aluminium foil 
near the apertures. When the tube was heated, they had to be moved 
nearer to the apertures in order to be drawn in. A mixture of 38°7 
volumes of gas and 61°3 volumes of air was passed through a red-hot 
platinum tube: on collecting and analysing the gas issuing from the 
tube, it was found that combustion had taken place, and that the oxygen 
had completely disappeared ; the hydrogen had been almost completely 
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f the burnt, only a small proportion of the hydrocarbons having been 
> and attacked ; the character of the gaseous mixture had therefore been 
t the completely changed. This partial combustion also takes place in a 
n heated glass tube, but in this case tarry products are also formed. 


Such a mixture of gases cannot therefore be compared with the gases 
in an ordinary Bunsen flame; it has a closer resemblance to a non- 
luminous mixture of coal-gas with nitrogen or carbonic anhydride, 


mm is 

gned and conclusions cannot be drawn from the behaviour of such a mixture 
ium with reference to the cause of the non-luminosity of a Bunsen flame. 
gths Heumann explains the renewed luminosity when the tube is heated 
t in to the rise in temperature, whether the flame has been made non- 
ancy luminous by air or by an inactive gas ; and the flame of a Bunsen burner 


being considerably hotter than that of coal-gas mixed with nitrogen or 
any other inactive gas, he assumes that the same relative difference of 
temperature holds good when the tube is heated to redness. That 
this is not the case is shown by the fact that a piece of silver which 
readily melted in the ordinary Bunsen flame began to melt after some 


own 
iclu- time only, when the tube of the burner was heated. According to 
gen Landoit’s figures, the chief difference between a luminous and non- 


luminous Bunsen flame is, that the former has more nitrogen and less 
combustible material in its interior than the latter; the reason of the 


| are 
lves, non-luminosity can therefore lie only in the presence of oxygen in the 
or of latter. Air strikes the luminous flame from all directions, and the 


combustion begins where the air meets the flame, and continues into 
the interior as far as the oxygen of the air suffices. This region of 


‘ions 
V. combustion appears as a thin blue stratum covering the flame, and the 
heat evolved therein acts on the unburnt and included gas, causing it 
. by to decompose and separate carbon, by the incandescence of which the 
)— flame becomes luminous. To ensure luminosity, therefore, such hydro- 
s by carbons must be present as will yield carbon on decomposition, and 
1 by the heat generated in the region of combustion must be sufficiently 
sity great to cause this decomposition. It is therefore easy to understand 
e of why coal-gas mixed with nitrogen, carbonic anydride, or steam, burns 
sity with a non-luminous flame ; for apart from the diluting action of these 
em- gases, they absorb a great part of the heat, and the remainder is not 
ther sufficient to decompose the hydrocarbons. When, however, the mix- 
n as ture of gases is heated before ignition, the heat is raised sufficiently to 
ered counteract the diluent and absorbent effects of the inert gases, and a 
hile laminous flame is the result. 
lary In the flame of a Bunsen burner the case is altered. Here the gas 
this is already mixed before ignition with one-third of the oxygen ne- 
the cessary for its combustion, and on reaching a proper temperature 
the begins to burn in the centre of the flame; here the heavy hydrocarbons 
ube completely disappear, only six per cent. of combustible material 
foil passing unchanged into the outer region of the flame. When the 
ved mixture of air and coal-gas is heated to redness before ignition, the 
8°7 issuing gas has no longer the same composition, but may be compared 
hot to a coal-gas robbed of most of its hydrogen and dilated with nitrogen 
the and steam. Such a mixture when heated would of course give a 
yen luminous flame, provided that the quantity of the diluents was not too 


large ; it is in fact still luminous when the mixture is first allowed to 


i 


cool. All therefore that Wibel’s experiment virtually tells us is, that 
a flame partially deluminised with nitrogen and steam becomes again 


brightly luminous on heating the issuing mixture of gases. 
J. K. C. 


Chloride of Silver Battery. By W. Dz 1a Rue and H. Miter 
(Proc. Roy. Soc., 30, 563—572).—The authors have employed the 
silver chloride battery to examine the question whether there is a 
polarisation of the terminal of a vacuum tube after the discharge 
through it has been interrupted by breaking connection between it 
and the source of electricity: if so, is this polarisation similar to the 

‘chemical polarisation of the terminals of a voltameter? By a series 
of experiments, it was proved that the current obtained from the ter- 
minals of a vacuum tube, after having been disconnected from the 


battery, is solely due to a static charge and not to a chemical polarisa- 
tion. V. H. V. 


A Voltaic Cell. By J. B. Osrer (Chem. Centr., 1881, 721).— 
The author has constructed a powerful and perinanent voltaic cell by 
covering sheet lead with a sufficiently thick coating of lead peroxide; 
the sheet is then wrapped in flannel, an anode of copper soldered on, 
and the whole rolled tightly in a cylinder. It is then enclosed in a 
wrapper of sheet lead, and introduced into a clay cell filled with dilute 
sulphuric acid; the cell is placed in a glass vessel filled with acid of 
the same strength, and containing amalgamated zine plates. This ccll 
gave a deviation of 70° of the galvanometer for four days. Tae 
author proposes to modify this element with a view of constructing a 
Faure’s accumulator, and has given notice of the patent. 


Vv. BY. 


New Electrical Storage Battery. By H. Surron (Chem. News, 
44, 298—299).—The principle of this battery consists in retaining 
the hydrogen which is liberated when the battery itself is charged. 
For this purpose the positive electrodes consist of lead plates amal- 
gamated with mercury (whereby polarisation effects, and local action 
are reduced to a minimum) and the negative electrodes of copper, the 
solution between the electrodes being copper sulphate. The plates 
are perforated with a number of holes and rolled into a spiral, being 
separated from one another by rubber bands, cut every 5 inches to 
allow of the perfect circulation of the solution. This combination is 
immersed in the copper sulphate, and the amalgamated lead plates 
made the positive pole of an electric battery. The lead uniting with 
the oxygen becomes uniformly coated with peroxide, and the liberated 
hydrogen decomposes the copper sulphate, forming sulphuric acid, and 
the copper is deposited on the copper plate. As the action continues, 
the colour of the copper sulphate gradually disappears, and when it is 
complete, the solution becomes colourless, and contains sulphuric acid. 
The battery is now ready for use, and during its discharge the peroxide 
is reduced, and the copper oxidised and dissolved by the acid, forming 
again copper sulphate. This form of battery is very constant and 
powerful, the decomposition and re-formation of one pint (?) of copper 
sulphate doing sufficient work to heat to a red heat 1 inch of No. 28 
iron wire for two hours. 
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is, that 
S$ again 
c. C. 


MULLER 
‘ed the 


A practieal form of cell may be made by fixing a series of lead 
plates in a box in grooves, filling between the plates with a solution of 
copper sulphate, and passing through the cell a current of sufficient 
tension to overcome the contrary electromotive force of the series, the 
itive sides of the plates being peroxidised, and the copper being 
deposited on the negative. Batteries of great tension can thus be 
charged from 30 Bunsens. 


re is a 

charge In place of copper and copper sulphate, zinc and zinc sulphate, or 
veen it iron and iron sulphate may be used for the negative electrode solution. 
to the The zinc, however, requires amalgamation to prevent local action, and 


, series the iron oxidises when the cell is not in use, therefore these forms are 


he ter- objectionable. L. T. O'S. 
om. the . 

larisa- Studies on the Electric Arc. By J. Dewar (Proc. Roy. Soc., 30, 
. Vv. 85—93).——The author has examined the influence of impurities in the 


carbons on the production of cyanogen compounds in the electric are. 


4 
“ wt Carbon poles heated continuously for several days in a rapid stream of 
vie d y chlorine to volatilise the silicon, aluminium, and iron as chlorides, still 
oy 4, yielded hydrocyanic acid when a current of air was drawn through 
j ae the positive pole. The electric arc, when enclosed in an atmosphere 
dilate rendered as free from moisture as possible, produced considerable 
cia ot quantities of hydrocyanic acid. Similar results were obtained with 
eset carbon tubes enclosed in a block of limestone ; but when dry hydrogen 
1is cell r a 
Tae was passed through the positive pole, only a trace of hydrocyanic acid 
Stas ik was formed, and pure dry air gave no traces of hydrocyanic acid or 
mang acetylene. Determinations are also adduced of the amount of nitrites 
Vv produced in the arc of a Siemens lamp and of Jablochkoff’s candles 
Pash with De Meritens’ highest intensity current ; the mean of several experi- 
News, ments with the former was 509 mgrms., with the latter 930 mgrms. 
BIBINg per hour. By a series of experiments, the author proves that the 
arged. intensity of the total radiation of the positive pole of the Siemens arc 
amal- isten times that of the same substance at the temperature of the oxy- 
action hydrogen blowpipe flame; and that it may be inferred that the tem- 
rr, the perature of the former is about 6000° C., if that of the latter be taken 
plates Hf as 2000°. 7. ™. 
being 
hes to Action of Cold on the Voltaic Arc. By D. Tommasi (Compt. 
Hon 18 rend., 93, 716—717).—If the voltaic are plays between two copper 
plates U-tubes (through which a rapid current of cold water is running), 
; with placed horizontally opposite one another, we observe that—l. I'he 
erated luminosity of the are is greatly weakened, a current from 75 large 
d, and Bunsen elements giving only a luminons point. 2. The arc is very 
ANUES, wsteady, the slightest draught extinguishing it. 3. That a piece of 
a it 1s paper placed 4 or 5 mm. above the arc chars but does not take fire. 
acid, 4. The are is simply a luminous globule, moving up and down between 
roxide the two tubes, resembling a drop of liquid in the spheroidal state. 
rming 5. If a magnet is presented to the are, it is attracted by the magnet, 
t and leaves the U-tubes, and is consequently extinguished. 6. Apparently 
te there is more ozone produced than when the arc is not cooled. The 
No. 


ae is coloured slightly green, showing that a part of the copper burns 
lm spite of the cooling. D. A. L 
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Effects of Electric Currents on the Surfaces of Mutua! 
Contact of Aqueous Solutions. By G. Gore (Proc. Roy. Soc., 30 
322—323).—The author has made a series of experiments to ascertain 
whether an electric current passing between two aqueous liquids affects 
their diffusion into each other. It was found that, when a current 
was passed between the surfaces of mutual contact of certain aqueon: 
solutions of different specific gravities, the line of demarcation 
became ill-defined when the current passed from the lighter to the 
heavier solution. On reversing the direction of the current, the line 
of demarcation again became well defined. These observations were 
confirmed by repeatedly reversing the direction of the current after 
suitable intervals of time, when the effects were reversed with each such 
change. fo @: 


Refraction of Electricity. By A. Trine (Proc. Roy. Soc., 32, 
435—443).—In order to examine whether electricity, like other forms 
of energy, is endued with the property of refraction, the author has 
traced out the alterations of direction of energy when electricity 
passes from one electrolytic medium to another of different condue- 
tivity. Two sheets of gutta-percha were fixed across an electrolytic 
cell of copper sulphate, inclined at an angle of 45° to the base line ; into 
the inner cell enclosed ‘by the gutta-percha walls a 1 per cent. copper 
sulphate solution was introduced, and in the outer cells a concentrated 
solution of the same salt. The distribution of energy was revorded 
by the immersion in both cells of rectangular silver plates, called 
analysers, placed lengthwise in several parts of the central line joining 
the electrodes. A unit current was employed, and copper electrodes 
of the breadth and depth of the outer cells. By the aid of this appa- 
ratus and suitable modifications of the experiments, the author shows 
(1) that electricity, in passing obliquely from one medium to another, 
is refracted towards the perpendicular when from a better to a worse 
conductor, but from the perpendicular when from a worse to a better 
conductor; (2) the refraction increases or decreases according to the 
relative conductivity of the two media ; (3) the refraction increases as 
the angle of incidence increases, it being probable that the sines of 
the angles of incidence and refraction are in constant ratio. 

In an added note, Professor Stokes points out that according to 
theory, the tangents, not sines, of the angles of incidence and refrac- 
tion are in constant ratio, but owing to the introduction of errors the 
numbers adduced cannot be deemed suflicient to decide between the 
laws of sines and tangents. Further, in the case of the second medium 
being the better conductor, the law of sines would lead to extravagant 
results. V. H. V. 


Limits of Electrolysis. By Brrruetor (Compt. rend., 93, 661— 
668).—'lhe electromotive force necessary to produce electrolysis can 
be calculated in three different ways. With potassium sulphate, for 
example, there is: lst. The separation of the sulphuric acid, oxygen, 
and potassium, which would require 98 calories. 2nd. Supposing 
the necessary electromotive force differs but slightly from that re- 
quired to decompose dilute sulphuric acid, it would then equal 34° cal. 
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3rd. But if in addition to the 2nd, the separation of the acid and the 
base be taken into account, then a force equal to 50°2 cal. would be 

uired. The author shows that the 3rd is the right supposition, 
by the electrolysis of potassium sulphate with platinum electrodes. 
Moreover, by employing mercury for the negative electrode, he finds 
that in order to obtain potassium amalgam, at least 4 D. (98 cals.) 
were necessary. Although the electrolysis of the potassium sulphate 
without the formation of amalgam takes place with 2 D. + Zn—Pt 
(68 cal.), this is accounted for when we take into account the heat of 
formation of the liquid amalgam, 25°7 cals., then 68 + 25°7 = 93:7, 
or nearly the theoretical (98). The decomposition of acidulated water 
by a single couple, zinc and sulphuric acid (Tommassi, Compt. rend., 
93, 638), can be thus explained :—For if the positive electrode is a 
metal capable of uniting with oxygen, copper for instance, then while 
the hydrogen is given off at the negative pole, the copper is oxidised 
and forms sulphate, giving out 28°2 cal.; the acidulated water would 
then only require an excess electromotive force = 34°5 — 28°2 = 6°3 cal. ; 
this is much less than that given by the zinc in dissolving (19 cal.) 
Other sulphates, such as magnesium sulphate, behave in a manner 
similar to potassium sulphate. The electromotive force required for the 
decomposition of zinc sulphate is equal to that necessary for the sepa- 
ration of the base and the acid, plus that required for the decomposition 
of the former into the metal and oxygen. If, however, copper be used 
for a positive electrode, the zinc can be precipitated with 1 D.; this is 
accounted for by the fact that the copper sulphate solution formed is not 
of the same concentration as the zinc sulphate solution. With potassium 
chloride, gas is given off, with 2Zn— Pt + 1Cd—Zn (46 cal.), which 
shows that the electrolysis of potassium chloride does not necessarily 
require the setting free of the metal, but that it really is equivalent to 
the formation of potassium hydroxide and hydrochloric acid (13°7 cal.), 
plus the decomposition of the latter (33 cal.). The electromotive 
force necessary to decompose potassium bromide is equal to 40 cal., 
which corresponds with the decomposition into potassium and bromine 
(91 cal.), minus the 47°5 cal. due to the generation of potassium 
hydroxide, and 2 cal. from the formation of a perbromide. Fluoride 
of potassium requires 50 cal., which is equal to the separation of the 
base and acid (16°5 cal.) plus the liberation of the hydrogen and 
oxygen of the water (34°5 cal.). Potassium iodide was decomposed 
with Zn — Pt + Zn—Cd (27 cal.) with separation of hydrogen and 
iodine. The number 27 is equal to the separation of potassium and 
iodine, less the formation of potassium hydroxide, and represents the 
sum of the decomposition of the salt into potassium hydroxide and 
hydriodic acid (13-7 cal.), and of the latter acid into iodine and hydro- 
gen (132). 

It will hence be seen that the haloid salts behave in a manner 
analogous to potassium sulphate ; and that in both cases the minimum 
energy necessary to produce decomposition is very much less than 
that required to set free the alkali-metal. D. A. L. 


_Chemico-electric Relations of Metals in Solutions of Potas- 
‘lum Salts. By G. Gorx (Proc. Roy. Soc., 30, 38-—-48),.—The author 
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has made a series of experiments on the chemico-electric positions of 
various metals in solutions of salts of potassium of various strengths 
and at different temperatures; the results are recorded in a series of 
tables. Note is also taken of the temporary reversals of the current, 
other than those which take place immediately on immersion. The 
author finds: (i) that the greater number of temporary reversals occur 
in potassium cyanide solution ; (ii) that the proportions of such reversals 
to the number of solutions ‘employed was not greatly different in 
potassium chloride, bromide, or iodide ; and (iii) these reversals were 
not confined to the more electro-positive metals. 

The, following general results are also arrived at: (i) gas carbon is 
electro-negative to all other bodies in the solutions employed ; (ii) 
rhodium or platinum is electro-negative to all bodies except carbon; 
(iii) magnesium is positive to all other substances in potassium 
chloride. bromide, or iodide; and (iv) magnesium, aluminium, or zine 
is positive to all other metals in solutions of potassium cyanide. 
It was found that the positions of pairs of metals of similar properties, 
such as magnesium and zine, nickel and cobalt, &c., often varied 
together and described similar curves or lines of variation. 


¥.. EB 


Electrical Properties of Indium. By T. Ernarp (Ann. Phys. 
Chem. [2], 14, 504—508).—1. Resistance.—In the following table, the 
first column gives the temperature at which the determination was 
made, the second the resistance of the indium wire in mercury unit;; 
the third the specific resistance as actually found; the fourth the 
specific resistance calculated from the formula S = a + bt + ct,; and 
the fifth column the differences between the found and calculated 
values of S:— 


8. 
cr " my 

t. r. Found. Cale. Diff. 
— 54°C. 0°3019S.U. 0°0870 0-0868 — 0°0002 
— 52 0°3024 0°0871 0:0868 — 0°0003 
+ 165 0°3341 00962 0:0960 — 0°0002 

17°7 0°3345 0-0964 0°0965 + 00001 

18°5 0°3364 0:0969 00968 — 00001 

25°7 03474 01001 0°0999 — 00002 

38°6 0°3654 01053 071053 0 

58°4 03934 01133 01137 + 0°0004 

80-0 0°4274 01231 0°1228 — 00003 

96°0 0°4509 0°1299 0°1296 — 0°:0003 


The thermo-electric position of indium, compared with the follow- 

ing at metals, for a temperature difference between 0° and 98°6°, is 
shown by the series— 

— Al, Sn, In, Zn, Ag, Au, Cu, Fe + 


and for a small temperature difference (0—5°) or (0—10°) by the 
series— 


— Al, Sn, Au, Zn, In, Ag, Cu, Fe + 


3. Position in Hlectromotive Series.—In the element In | Zn, the in- 
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tions of dium is positive, whilst in the elements In| Fe and In | Cu it is 
rengths negative; the electromotive powers for the several elements being as 
series of follows :— 

current, In | Zn = 0°331D; Fe | n=0°160D; Cu | n= 0°584D. 

. The =. &. 
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Relation between the Optical and Thermal Properties of 
Liquid Carbon Compounds. By J. W. Briiut (Monatsh. Chem.. 
1881, 716—774).—Not only the heat evolved by the combustion of 
1 gram of an organic compound, but also the specific refraction of the 
substance is diminished, either by the union of the compound with 


rbon is 

2d; (ii) one or more atoms of oxygen, by loss of hydrogen, or by the displace- 
sarbon ; ment of hydrogen by exygen. For example, the specific refractiou 
tassium and heat of combustion (for equal weights) of an acid is lower than 


that of the corresponding aldehyde, and the values for the aldehydes 


or zine 

yanide. are lower than those for the corresponding alcohols. In homologous 

perties, series, the decrease in specific refraction or heat of combustion produced 
varied by the elimination of 2 atoms of hydrogen, or by the displacement 


of hydrogen by oxygen, diminishes with the increasing molecular 
weight of the compounds. 

The sp. gr. increases, but the specific refraction and heat of combus- 
tion (for equal weights) decrease when hydrogen is displaced by chlo- 
rine. The specific refraction and heat of combustion of equal weights 
of chlorides are higher than for the corresponding bromides, and for 
bromides than iodides. In homologous series, these values also increase 
with the molecular weight, but the difference produced by the incre- 
ment, CH,, diminishes as the molecular weights increase. 

Isomeric compounds in which the atoms have the same degree of 
saturation, have the same specific refraction, and also evolve the same 
amount of heat on combustion. Polymerisation lowers both these 


BE. Vi 
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ff. values. 

O02 Compounds containing carbon-atoms which are supposed to be 
003 united by so-called double linking, have a higher specific refraction 
002 and a higher heat of combustion than their isomerides in which double 
001 linking does not occur. From this fact, the author concludes that the 
01 compounds in which double linking is supposed to exist, really possess 
02 free affinities. ‘The oxygen or carbon atoms, which are usually believed 
) to be united by double linking, are only feebly attached to each other : 
004 hence it is proposed that the ordinary formule for these compounds 


N03 should be discarded and others substituted, e.g. :— 


oa CH... .. CH.CH,OH, allyl alcohol, instead of CH, : CH.CH,.OH, or 
follow- CH,—CH—CH,.0H. 
| 


fe) 
CH,.CH,.CH. . .. O, propyl aldehyde, instead of CHy.CH,.CC 
H 


by the The benzene nucleus would be represented thus :— 


Se: 
4 W. C. W. 
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Nitric Oxide as a Supporter of Combustion. By Berruetor 
(Compt. rend., 93, 668—674).—Nitrie oxide contains more than 5() 
per cent. of oxygen, and this oxygen in combustion disengages 
21,600 cal. more than free oxygen; nitric oxide ought, therefore, to be 
a more active supporter of combustion than the latter ; this, however, 
as is well known, is only the case under certain circumstances ; but, 
until now, nobody has offered an explanation of this anomaly. 

Mixtures of nitric oxide, hydrogen, and oxygen, in proportions 
NO + H, + O, and NO + H, + 20,, give rise to the production 
of nitric peroxide alone without formation of water. Moreover, a 
mixture of hydrogen and nitric oxide is not fired by the electric spark 
or a body in combustion, for the heat is only sufficient to decompose the 
nitric oxide into nitrogen and oxygen, the latter combining with the 
undecomposed nitric oxide. 

The reaction between hydrogen and nitric oxide can, however, be 
effected by means of a@ series of sparks. A mixture of NO + H, was 
reduced to half its bulk under these circumstances, and at the end of 
some hours the nitric oxide had disappeared, but there was still free 
hydrogen, some of the oxygen having been used up to form basic 
nitrates with the mercury over which the experiments were conducted. 
The oxidation of the hydrogen takes place in three stages :— 


(1.) 2NO = N, _ O, 
(2.) 2NO + O, = N,0, 
(3.) N.O, + 4H, = 4H,0 + N,, 


the formation of nitric peroxide being intermediate. Hence it is neces- 
sary to decompose not nitric oxide but nitric peroxide, which requires 
an excessively high temperature ; this is a further explanation why a 
flame or spark is not hot enough. A mixture of carbonic oxide and 
nitric oxide behaves in a similar manner, the temperature produced 
not being sufficient to burn all the carbonic oxide and convert it into 
carbonic anhydride, and, therefore, nitric peroxide and basic mercury 
nitrate are formed. The reason why the carbonic oxide from fulminate 
of mercury (Compt. rend., 93,617) burns so suddenly in the atmo- 
sphere of nitric oxide, is because the oxygen of the nitric oxide is set 
free all at once by the fulminate without passing through the stage of 
peroxide. Some substances burn easily in nitric oxide, and mixtures 
with ethylene, acetylene, and cyanogen are easily fired by spark or 
flame. The principal cause of this difference of combustibility is the 
difference of the temperatures developed by the body burning at the 
expense of the nitric oxide. 

The comparison between ethylene and methyl ether is especially 
decisive with regard to this theory of the difference of temperature 
developed, because in each case the relation of the volume of the com- 
bustible gas to the volume of the supporter of combustion is the same, 
and the heat given out is nearly the same (4511 and 443-8); but the 
methyl ether contains the elements of water, which lowers the tem- 
perature of combustion. 

The author places the limit of temperature theoretically requisite 
for the production of an inflammable mixture at 7000°; this high 
figure is probably due to the formation of the nitric peroxide from 
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the nitric oxide, and consequent necessity of regenerating the re- 
quisite oxygen for combustion from the former. 


ngages Nitric peroxide, however, can be destroyed by chemical means at a 
e, to be much lower temperature; for instance, a mixture of 3NO + 2NH, is 
ywever, inflammable, and the theoretical heat of combustion is only 5200°. 
3; but, But then the reaction between these gases takes place in the cold, and 


when oxygen is also added, it goes very easily, forming nitrogen and 
ammonium nitrite, which salt, at a higher temperature, is decomposed 
into nitrogen and water; the action really is 2NO + O + 2NH, = 
2N, + 3H.O, producing 98,000 cal. Each particle of nitric oxide 
destroyed by the spark with formation of free oxygen, gives rise to a 
new reaction, giving out heat and causing the easy combustion of the 
mixture, when the gas employed exerts a special reaction with nitric 
peroxide. D. A. L. 
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Comparison of the Results of Calorimetrical Measurements. 
By C. v. Tuan (Ann. Phys. Chem. [2], 14, 393—426).—The author 
has by this research substantially settled the basis of calorimetrical 
measurements. ‘These measurements have been very rarely referred 
directly to the theoretical heat-unit (7.e., the amount of heat required 
to raise the unit weight of water from 0° to 1°), but generally to the 
speci‘ic heat of water between 6° and 25°, or to the latent heat of water, 
whilst the data necessary for reduction to the theoretical unit have 
not been known with exactitude. The author has therefore deter- 
mined with great care the specitic heat of chemically pure cast silver 


er between 0° and 100° by means of the ice calorimeter. 


py Regnault had already determined this constant, but referred to the 
dle phe specific heat of water at 15°. It is now possible therefore to calculate 
odueil the relation of the latter unit, which has been most frequently used in 


determinations with the water calorimeter, to that obtained with the 
ice calorimeter. The author finds that 15°28725 mgrms. of mercury 
is the value of the ordinary heat-unit in terms of mercury. This 
number was verified by the determination of the specific heat of lead 
and of water between 0° and 100° by means of the ice calorimeter, 
which had previously been determined exactly by Regnault. 

It is now possible to reduce the various calorimetrical measurements 
to the ordinary, if not to the theoretical heat-unit. The author ob- 
tained the following numbers by applying this reduction to the 
results obtained by different observers for the heat of combustion of 
water, the specific heat of water at 15° C. being taken as the unit :— 
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The more recent results of Berthelot are not described in sufficient 
detail to make the reduction possible in their case. The difference 
between the heat of combustion at constant pressure and at constant 
volume amounts therefore to 408 units. The heat of combustion for 
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constant volume calculated from Thomsen’s value amounts to 33,810 
units, which agrees very nearly with that obtained directly by v. Than, 
and also with the older determinations of Andrews. Favre and 
Silbermann’s, and Schuller and Wartha’s numbers are, however, some- 
what higher. This difference appears to be due to an erroneous 
arrangement of the experiments, and the author has therefore 
endeavoured to apply a correction. T. C. 
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Physical Constants of Liquid Hydrochloric Acid. By G. 
AnspELL (Proc. Roy. Soc., 30, 117—122).—The author has made a 
series of observations of the physical constants of hydrochloric acid 
liquefied in a Cailletet’s apparatus. For various temperatures and 
pressures, determinations were made of the ratio of the volume of 
saturated vapour to that of the condensed liquid, the former being 
ascertained by observing when the air manometer ceased to show an 
increase of pressure on compressing the gas. It was found that the 
volumes of the saturated vapour and liquid gradually approach one 
another as the temperature nears the critical point 51°25°, and it is 
probable that they would become identical if the experiments could be 
carried up to that point. The ratio between these two volumes 
decreases very regularly with increase of temperature until within 
about two or three degrees of the critical point, when it rapidly 
approaches unity. Determinations were also made of the density and 
coefficient of expansion of liquid hydrochloric acid at different tem- 
peratures. 

Coefficient of 


Temperature. Density. expansion. 
0°C. 0°908 — 
15°85 0°835 000062 
22°7 0°808 0°000635 
33°0 0°748 0:00096 
41°6 0°678 000123 
47°8 0°619 000166 


Liquid hydrochloric acid at 0° C. has thus not quite so high a 
density as liquid carbonic anhydride, and is about twice as high as 
that of liquid acetylene; it is rather more compressible at the same 
temperature than acetylene. ¥V. EY, 


A Fourth State of Matter. By W. Crookes (Proc. Roy. Soc., 
30, 469—472).—The author at the outset compares and contrasts the 
distinctive characteristics of the three states of matter, solid, liquid, and 
gas. If the imagination be transferred from the collection of mole- 
cules involved in these three states to an isolated molecule in space, it 
is found to be an inconceivable entity, possessing neither the proper- 
ties of a solid, nor of a liquid, nor of a gas; so that such an individual 
molecule must be classed in a distinct category. Similar reasoning 
may be applied to a collection of contiguous molecules, whose motion 
is so arrested or controlled that no collisions occur; and supposing 
such a molecular aggregation was bodily transferred from one part of 
space to another, this movement would not cause the aggregation 
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33,810 to assume the properties of gas. These conditions constitute the 
. Than, fourth state of matter, which is the ultimate result of gas expansion ; 
re and for by great rarefaction, the free path of the molecule is made so long 


that the collisions with other molecules in a given time may be disre- 


, Some- I ; } 
garded in comparison with the misses, in which case the molecule obeys 


oneous 
erefore its own motions and laws, so that the distinctive properties of the 
va tS gaseous state are reduced to a minimum, and matter is thus converted 


into an ultra-gaseous condition. A similar state will be produced, 
when by some extraneous force order may be infused into the dis- 
orderly jostling of the molecules in gases, by coercing them into some 


By G. 


nade a 


‘ic acid methodical rectilinear movement. Phenomena such as these cause 
es and the movements of the radiometer, and the author, in his experiments 
ime of on negative discharges in vacuum tubes, has rendered such regular 
- being motions visible. The gaseous and fourth states of matter merge 


insensibly into ‘one another, as do the solid into the liquid, or the 


10W an 

nat the liquid into the gaseous. These considerations lead to the speculation 
ch one that the molecule is the only true matter, whilst matter, according to 
id it is the usual phraseology, connotes nothing more than the effect on our 


yuld be senses of the movements of molecules. Vv. &. V¥. 


olumes 
within Critical State of Gases. By W. Ramsay (Proc. Roy. Soc., 30, 
rapidly 323—329).—The author has made a series of experiments on the phe- 


nomenon of the critical state of gases first observed by Andrews. 
Small tubes filled with methyl formate and its vapour (all air being 
rigorously excluded) were inserted in a heated copper block; it was 
observed that as the temperature rose the meniscus became gradually 
less curved, disappearing at 221°5°, whilst on cooling to 218° a mist 
was seen at the point where the meniscus had disappeared. In another 
experiment, two similar tubes were prepared, one containing more, the 
other containing less of the ethereal salt; in the former, the meniscus 
disappeared at 228°, and in the latter at 215°. The experiments were 
varied by the use of a tube drawn out slightly in the middle, and filled 
up to a certain mark with methyl formate; and it was found that 
when the tube was heated and then allowed to cool, the liquid always 
condensed in that half of the tube in which it was originally contained, 
even when the position of the tube had been reversed during the 
experiment. From observations not here detailed it appears probable 
to the author that the sp. gr. of the hot liquid at the temperature at 
which the meniscus vanishes is identical with that of the compressed 
gas evolved from the liquid, so that the critical point may be defined 
as that point at which the liquid owing to expansion, and the gas owing to 
compression, acquire the same sp. gr., and consequently are capable of 
mixing with one another. But the refractive index of the fluid contained 
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pace, it in that part of the tube which after the vanishing of the meniscus 
proper- appeared full, was different from that in the other half of the tube 
ividual which appeared empty. It is thus possible to retard the admixture of 
soning these two fluids so that they both retain their several respective 
motion indices. From experiments, the author concludes that the observations 
posing of Hannay and Hogarth, on the solubility of solids in gases, are 
part of merely cases of the ordinary phenomenon of solubility of solids in 


liquids. In a postscript to the paper, the anthor adduces experiments 


ogation 
t2 


= 


with carbon bisulphide and tetrachloride, in order to show that the 
temperature of the critical point varies according to the amount of 
liquid originally placed in the compression-tube. ¥. &...¥. 
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State of Fluids at their Critical Temperature. By J. B. 
Hannay (Proc. Roy. Soc., 30, 478—-484).—The author at the outset 
makes some remarks on the difference between the liquid and the 
gaseous state; in the latter the vis vivd, or heat-energy of the 
molecule, has entirely overcome cohesion or mutual attraction ; in 
the former the attractive power is greater than the vis vivd, and 
the molecules are enabled to group themselves. The object of 
the experiment is to decide the question whether, when the tem- 


perature of a liquid retained under great pressure is raised, the 


liquid loses its cohesion and becomes a gas, or, as the pressure is 
increased, does the temperature rise at which the cohesion of the 
liquid is overcome. <A quantity of hydrogen was introduced over pure 
alcohol in the compression-tube of a modified Andrews’s apparatus in 
order to obtain a free surface of liquid at any pressure. Then if the 
temperature is only 1° C. below the critical point, the alcohol boils 
when the pressure is sufficiently reduced; but if the temperature be 
1° above the critical point, the fluid only expands, and boiling is not 
seen at any pressure from 50—200 atmospheres. In both experiments 
the fluid had a perfectly free surface. These ‘experiments show that 
the liquid state comes to an end, and the gaseous state supervenes, 
quite independently of the pressure. Similar experiments showed 
that at a few degrees below the critical point the alcohol was un. 
doubtedly liquid, and a few degrees above undoubtedly gaseous. In 
another series of experiments, the compression-tube was ‘bent at an 
obtuse angle, and in the lower part was enclosed some dry nitrogen. 
When the required temperature and pressure were reached a bubble 
of nitrogen was manipulated round the bend; then if the fluid were in 
the liquid state, the bubble showed a meniscus, but if gaseous the 
bubble instantly diffused into the enclosed space. When the tem- 
perature was below the critical point the contents of the tube were 
liquid, but when it was above that temperature they were gaseous. 

From these experiments the author concludes that the liquid state 
ceases at the critical temperature, and that pressure will not materially 
alter the temperature at which the cohesion limit occurs. 

Waid Fe 


The Critical Point of Mixed Vapours. By J. Dewar (Proc. 
Roy. Soc., 30, 538—546).—The author has made a series of experi- 
ments on the liquefaction of carbonic anhydride in the presence of 
other bodies. When carbonic anhydride was liquefied in presence of 
a small quantity of carbon bisulphide, it floated on the convex side of 
the latter, the line of separation being well defined. But on keeping 
the temperature at 47° C., and increasing the pressure to 110 atmo- 
spheres, this line of demarcation had disappeared with formation of a 
homogeneons fluid ; but on again reducing the pressure an upper layer 
of liquid carbonic anhydride became visible. 

Similar results were obtained with carbonic anhydride and chloro- 
form. When carbonic anhydride was liquefied in presence of benzene, 


GENERAL AND PHYSICAL CHEMISTRY. 269 


hat the 
unt of 


a A 


the surface of the latter became violently agitated at the moment of 
liquefaction, the carbonic anhydride falling through the benzene in an 
vily stream, and ultimately becoming completely mixed with it. On 
releasing the pressure, the carbonic anhydride commenced to boil from 
the bottom of the benzene. With ether similar results were obtained. 
When carbonic anhydride was liquefied with other gases, such as 
nitrous oxide, acetylene, and hydrochloric acid, perfectly homogeneous 
liquids were formed; and on suddenly withdrawing the pressure, the 
less condensable of the two fiuids boiled before the other. On the 
liquefaction of carbonic anhydride with camphor at 15° and pressure 
of 27 atmospheres, the latter melted, and ran down the walls of the 
tube; at rather higher temperatures two distinct liquids were formed, ° 
which shortly became homogeneous. These experiments show that 
carbonic anhydride at high pressures, in presence of various sub- 
stances, produces a series of unstable chemical compounds, which are 
decomposed and recomposed according to the conditions of temperature 
and pressure in the medium. 7. ae Vs 
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Dissociation of Ammonium Sulphydrate. By R. Eneer and 
MorressieR (Compt, rend., 93, 730—731).—The authors claim priority 
over Isambert, on grounds that they started the work in 1879 and 
have never relinquished it. Wurtz remarked that he had stopped 
the dissociation of phosphorus pentachloride by diffusing its vapour in 
that of cone of its constituents, phosphorus trichloride (Compt. rend., 
76, 601). D. A. L. 


Tension of the Vapour of Ammonium Carbamate. By 
IsamBert (Compt. rend., 93, 731—734).—In a paper published in the 
Compt. rend. (93, 395), Engel and Moitessier make the statement 
that a dissociable body will not dissociate in presence of one of its 
products of dissociation at a tension equal or superior to the tension 
of dissociation, and at the temperature of operation. The author says 
that this law is more simply expressed thus : if the pressure of the gas is 
less than the maximum tension in a vacuum, the total tension will be at 


us. smug! : 
4 tein this maximum, whilst in the opposite case the value will remain the 
erially same as that of the free gas. ‘his is not verified by his experiments, 


either on ammonium sulphydrate (loc. cit., 92, 919), where he found 
at 15° the tension of ammonic sulphhydrate in a vacuum = 259 mm., 
whilst in gaseous ammonia of tension of 321-2 mm., the total pressure 
= 421 mm., and in hydrogen sulphide at 375°8 mm., the total pressure 
= 454 mm.; or now, with ammonium carbamate, when he found the 
following numbers :— 
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NH;CO, in vacuo. In gaseous ammonia. In carbon dioxide. 
| | 
Temp mm. | Temp. Press. NH. Total press. Temp. | Press. CO,.| Total press. 
mm. mm. mm. mm. 
37 °8° 252 | 21°3°| 368°0 | 376 44°7°|  381°3 547 
46 °9 435 | 31°9 382°0 | 412 48 °5 385-9 610 
496 500 |39:1| 391°0 | 448 |50°5| 388-3 656 
53-0 601 | 43-0} 395°9 490 [520]! 390-0 691 
55 °6 684 | 46°4 |) 400-2 550 1545 | 393-0 778 
59°5 871 | 50°0| 404°7 625 |56°6| 395-7 840 
60-4 918 ][51°5| 406-4 | 631 |59°9| 399°5 985 
65-1 1206 153°0| 408-4 697 |61°5 | 401°5 1056 
67 °6 1372 |55°3| 411-3 778 — — — 
_ — |576) 414-2 879 ~ -- _ 
_ — |61°0/ 418-4 1051 — — — 
_ — [641] 422-0 1181 — — _ 


which show that the total pressure in presence of an excess of the com- 
ponent gases is always superior to the maximum tension in a vacuum. 
D. A. L. 
Influence of Pressure and Temperature on the Surface Con- 
densation of Gases. By H. Kayser (Ann. Phys. Chem. [2], 14, 
450—468).—This is a continuation of previous work (Wied. Awn., 12, 
426).—No definite results have been obtained, but they were sufficient 
to show that the phenomena are much more complicated than is 
generally supposed, and that the laws enunciated by Angus Smith and 
Weber do not hold good, since the relative values for different gases 
vary differently with alterations in pressure and temperature. It is 
also shown that the absorptive power of powdered charcoal is at first 
less, and afterwards greater than that of larger pieces, and that this is 
also the case with glass in the form of threads and powder. 
a G. 


Lowering of the Freezing Point of Water by Pressure. By 
J. Dewar (Proc. Roy. Soc., 30, 533—538).—The author has made a 
series of quantitative determinations of the lowering of the freezing point 
of water by means of the Cailletet apparatus. The method of obser- 
vation was as follows :—A thermo-junction was frozen in a test-tube, 
which was placed in the iron bottle of a Cailletet apparatus, whilst 
another thermo-junction outside was maintained at the constant tem- 
perature of melting ice. Both thermo-junctions were connected with 
a galvanometer, the deflections of which were noted and reduced to 
thermometer degrees. It was found that the freezing point was 
lowered 0°18° C. for 25 atmospheres, or 2°1° for 300 atmospheres ; the 
mean reduction for one atmosphere is thus 0°0072°. Similar experi- 
ments lead to approximately the same results. It appears from the 
author’s experiments that the calculated value of the variation of the 
freezing point of water, deduced from the observed difference of the 
volumes of water and ice, and the latent heat of fluidity at the melting 
point under atmospheric pressure, is identical with the mean experi- 


GENERAL AND PHYSICAL CHEMISTRY. 271 


_ mental value obtained from a series of experiments up to 700 atmo- 


spheres. From the formula = constant (T, absolute temperature, 


V, difference of volume of the two states, L, latent heat of fluidity) ; 
then if V is assumed to be constant, T varies as L. Thus the 
latent heat of ice diminishes as the freezing point is lowered by 
pressure. SA 


tal press. 
mm. 


547 
a Solubility of Solids in Gases. By J. B. Hanyay and J. Hogarru 
on (Proc. Roy. Soc., 30, 178—188, and 484—489).—If the property of 


dissolving solids is essential to liquids, then on passing through the 
critical state there should be a precipitation of the solid, but if on the 
other hand no separation occurs, a further proof is adduced of the 
continuity of the gaseous and liquid states. The authors, by the use of a 
modified Andrews’s apparatus, have succeeded in dissolving and main- 
taining in solution potassium iodide in alcohol gas at 300°, or 
about 70° above the critical point of alcohol. If the pressure is rapidly 
reduced, the solid is deposited on the wall of the glass tubing in the 
form of small crystals; on again increasing the pressure, the crystals 
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—2 are redissolved. Similar results are obtained with solutions of 
— potassium bromide and calcium chloride in alcohol. Cobalt chloride 
- remains in solution at 320°, the beantiful blue colour being unim- 
Con. paired. Selenium also remains in solution in carbon bisulphide, and 
J, 14, separates out in part on cooling. The following determinations were 
vy 12, made of the critical points of alcohol and of carbon bisulphide and 
licient tetrachloride. 

lan 18 Alcohol. C83. CCl. 
h and Temperature.......... 2346 272°96 277-9 
Fe ie Pressure in atmospheres 65 wy 581 

t roe These numbers differ slightly from these of Cagniard de la Tour, 


and the difference is possibly due to the difficulty of rendering alcohol 
anhydrous. In order to decide the question whether the absorption 
spectram of a substance dissolved in a fluid above its critical point 
differs from that of the substance in liquid solutions or in the solid 
state, the absorption spectra of cobalt chloride in liquid and gaseous 
alcoholic solution were compared, and were found to be practically 


this is 


= identical. Similar results were obtained with a solution of chlorophyll 
; “be. in gaseous alcohol at 350°. These experiments afford a proof of the 
hile ; perfect continuity of the liquid and gaseous states, and of the solubility 


of solids in gases. 


wie In the second communication, the authors examine the question 
pn whether the critical point of alcohol containing iodine in solution is 
yolbis higher than that of pure alcohol. The following determinations were 
} a made :— 
» bne Pure Alcohol 
peri- alcohol, containing KI. 
_ the Temperature .......... 2343 2351 

os BRE siakynsswcnignis 645 65°8 

ting The introduction, then, of the solid slightly raises the critical point. 


The authors have arrived at the following conclusions with regard to 
g g 
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the solubility of solids in gases:—Ist. The gas must have a certain 
density before it will act as a solvent, for when the volume is increased 
to more than twice the volume occupied by the substance in the liquid 
state, its solvent power is almost destroyed. 2nd. With constant 
volume, the higher the temperature the greater the solvent power. 
The latter conclusion was arrived at by determinations of the solubility 
of potassium iodide in’ alcohol at various temperatures. The authors 
adduce a series of experiments to meet the criticisms of Ramsay, 
and to prove that the critical point of carefully dried liquefied gas was 
the same whether observed at the bottom or top of the tube. But using 
organic substances, which cannot be completely purified, as ethyl and 
methyl oxalates, there was a difference of several degrees in the critical 
point if the observation was taken at the top or bottom of the tube. 
Finally, if, as Ramsay suggests, the solubility of solids in gases, as 
observed by the authors, is nothing but the ordinary phenomenon of 
solution of solids in liquids, then the solid, not being soluble in the 
gas, would be precipitated when the liquid mixed with the gas, just as 
a substance is precipitated when a solution of it is mixed with another 
liquid in which it is insoluble. The authors, moreover, find not the 
slightest difference in refractive power of the upper and lower layers 
of compressed fluid in the tubes. Solution of solids is then a function 
of all fluids, the requisite condition being molecular closeness and 
thermal activity. ¥,- i. Vs 


Absorption of Gases by Solids. By J. B. Hannay (Proc. Roy. Soc., 
32, 407—408).—In the course of the separation of crystalline carbon 
from its compounds, the author observed that the iron tubes, after being 
heated in the furnace, were found to be emptied of their contents, 
although testing by hydraulic pressure showed no leakage. As the 
gases seemed to pass through the solid iron, various siliceous linings 
were tried without success. In order to examine the question whether 
solid matter at high pressure and temperature is pervious to gases, 
preliminary experiments were made on the absorption of oxygen and 
carbonic anhydride by glass at 200° under a pressure of 200 atmospheres. 
It was found that so much gas was absorbed and permanently retained, 
that if the glass, after being cooled under pressure, is quickly heated to 
its softening point, the sudden escape of gas drives the glass into foam. 
Similar results were obtained with other silicates, and also with borates 
and phosphates ; metals also absorb hydrogen and some of its compounds 
with carbon. Vv. oY. 


Specific Viscosity of Liquids. Parr III. By R. Prisram and 
A. Hanpt (Monatsh. Chem., 1881, 643—715).—The specific viscosity of 
isomeric ethereal salts is not identical. As a rule, the difference 
between the viscosity of equal volumes of the isomeric ethereal salts 
increases with the molecular weights of the compounds. Substances 
containing normal alcoholic or acid radicals generally have a greater 
viscosity than the corresponding iso-compounds. The butyl alcohols, 
nitrobutanes and propyl chlorides, bromides and iodides, form an excep- 
tion to this rule. When an alcohol is converted into an aldehyde or 
ketone, a great diminution in specific viscosity is observed. At 10° the 
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decrease (for equal volumes) is equal to 0°843 per cent. of the specific 
viscosity of the alcohol. The absolute difference between the specific 


certain 
-reasedd 


liquid viscosities of homologous alcohols and their corresponding aldehydes 
nstant and ketones increases with the molecular weight of the compounds. 
power. In homologous series, the increase in viscosity is proportional to the 
ability increase in the molecular weight, but the coefficient depends on the 
uthors structure of the molecule. The butyl alcohols form an exception to 
msay, this rule. W. C. W. 


AS was 
using 
vl and 
ritical 
. tube. 
es, as 
ion of 
n the 


Researches on the Welding of Solid Bodies induced by 
Pressure. By W. Sprina (Bull. Acad. Belg., 1880 [2], 49, 323— 
379; Abstr., Jahrb. f. Min., 1882, 1, Ref., 42—45).—The phenomenon 
exhibited in the regelation of ice may, under favourable circumstances, 
be produced in other bodies, as in the caking together of pulverised 
sodium nitrate. The. conditions necessary for effecting this cohesion 
are pressure, a suitable temperature, and time. Coarsely powdered 


ust as sodium nitrate, under ordinary pressure, shows but little tendency to 
other cake together, the number of points of contact between the particles 
ot the not being sufficient to induce cohesion; but on subjecting the powder 


ayers to increased pressure, the particles are brought within each other's 


ction sphere of cohesion, and then unite like drops uf water. The cohesion, 
; and or welding, thus produced is, to a certain extent, analogous to the 
V. liquefaction of a gas by pressure. 


The apparatus used by the author was capable of exerting a pressure 
of about ten thousand atmospheres, and experiments were made with 
it on various metals at high pressures and at the temperature of 14°. 

Lead-tilings, under a pressure of 2000 atm., were compressed into 


Soe., 
urbon 
being 


‘ents, auniform block, which, under the microscope, exhibited no trace of 
3 the the original filings, but looked just like a block of cast lead: sp. gr. 
1ings = 115013. Ata pressure of 5000 atm. the lead oozed out at all 
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the joints of the apparatus as if it were liquid, in the same manner 
as in Tresca’s well-known experiments on the flow of solid bodies. 
Bismuth in fine powder, under 6000 atm., was converted, as if it 
had been fused, into a uniform block having a crystalline fracture 
and sp. gr. = 98935. ‘Tin filings, at 3000 atm., behaved like lead 
and bismuth; at 5000 atm. the metal began to ooze out at the 
joints ; the flow, however, soon ceased; began again at 5500 atm. ; 
again ceased; was renewed at a higher pressure, and so on up to 
7000 atm., at which the flow became continuous. Zinc-filings were 
completely welded at 5000 atm., the change taking place more readily 
at a temperature of 130°, the block having then a crystalline fracture. 
Aluminium-filings weld perfectly at 6000 atm., and the metal 
(sp. gr. = 2°5615) begins to become plastic. Copper behaves like 
aluminium. Antimony in fine powder, black and destitute of metal- 
lie lustre, yields at 5000 atm. a block having a metallically lustrous 
surface, but still pulverulent and dull-grey in the interior. As the 
pressure is increased, the metallic lustre penetrates further and further 
inwards. In like manner in all the experiments, the action does not 
take place suddenly, but increases steadily with increasing pressure 
till it becomes complete. Platinum-sponge gave, at 5000 atm., a 
block having ashining metallic surface, but still friable and exhibiting 
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a dull fracture. Increased pressure, however great, did not, as with 
the other metals, give rise to perfect union. These experiments 
demonstrate the interesting fact that the capacity of metals to weld 
into compact masses under high pressure is inversely proportional to 
their hardness ; and since hardness, as a rule, diminishes with rise of 
temperature, it may be assumed that the property in question will 
increase with rise of temperature in metals the more they soften when 
heated. Tron, which softens very much when heated, is well known to 
weld with great facility. 

Among non-metallic bodies, sulphur, phosphorus, and carbon were 
subjected to experiment. Monoclinic sulphur, at 5000 atm. pres- 
sure, unites into a compact block, harder than sulphur which has 
been fused, melting at 115°, and of sp. gr. 2°0156. Now monoclinic 
sulphur has a density of 1°96, and melts at 120°, whereas rhombic 
sulphur has a density of 2°05, and melts at 111—114°; hence the 
author infers that monoclinic sulphur is converted by pressure into 
the rhombic modification. Plastic sulphur bears, without imme- 
diate alteration, a pressure of 3000 atm., but at 5000 atm. it becomes 
covered with a brittle crust of rhombic sulphur, the interior still 
remaining plastic, and at 6000 atm. the whole becomes converted into 
rhombic sulphur. Hence the author infers that when a body sus- 
ceptible of allotropic modifications has its density increased by pres- 
sure, it assumes that modification which corresponds with the increased 
density. Of the other experiments with metalloids, it is sufficient te 
notice that amorphous carbon, obtained by calcination of sugar, 
gave absolutely negative results, even under the highest pressure, 
whereas graphite-powder, as is well known, is converted at 5500 atm. 
into a compact mass having the same degree of solidity as native 
graphite. 

Among the experiments with oxides, it may be noticed that the 
artificially prepared brown powder of manganese dioxide, undera 
pressure of 5000 atm., is converted into a black hard block exhibiting 
a crystalline fracture, and undistinguishable from native pyrolusite. 
Alumina, obtained by precipitating aluminium sulphate with ammo- 
nium carbonate and drying at 140°, becomes, at 5000 atm., compact, 
translucent, and similar in colour to halloysite, but flows at the same 
time like a liquid. Experiments with silica, native and artificial, gave 
no result, on account of the great harduess of this body. Charcoal 
powder, either meagre or fat, is compressed at 6000 atm. to a com- 
pact lustrous block, perfectly kneadable at that pressure: whereas 
charcoal, at ordinary pressure, is extremely brittle. Dutch peat from 
the province of Drente, and Belgian peat from the neighbourhood of 
Spaa, having a brown colour and mixed with much vegetable fibre, 
were converted, at 6000 atm., into black, shining, hard blocks, having 
exactly the appearance and laminated structure of coal; the organic 
texture had completely disappeared, and the peat had become plastic 
throughout. 

Another series of experiments relates to the influence of pressure on 
the course of chemical reactions. On comparing the sums of thie 
volumes of two bodies before and after they have acted on one another, 
it appears that chemical processes may be divided into two classes, 
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viz., those in which the volumes of the reacting bodies increase, e.v., 


as with 
UaCO, + H.SO, = CaSO, + H,O + CO,, and those in which they 


riments 


to weld decrease, e.g.. CaO + CO, = CaCO,, the pressure of course being 
onal to supposed to remain constant. The experiments of Cailletet and of 
rise of Pfaff (Jahrb. f. Min., 1871, 837) have shown that a pressure of 60— 
on will 120 atm., is sufficient to render actions of the first kind impossible. 
n when Actions of the second kind, on the other hand, are facilitated by pres- 


sure, as Spring’s experiments show. Thus copper-turnings and 
coarsely powdered sulphur unite, under 5000 atm., to black crystalline 
copper-glance. A coarse mixture of mercuric chloride and copper- 


own to 


nh were 


l. pres- filings is converted, under the same pressure, into cupric chloride and 
ch has metallic mercury, no cuprous chloride being formed. When a white 
oclinic mixture of dry potassium iodide and mercuric chloride is subjected to 
1ombie a pressure of 2000 atm., a red block is obtained consisting of mercuric 
ice the iodide and potassium chloride, in which every trace of white sub- 
re into stances has disappeared, as if one of the salts had soaked into the 


imme- other. A mixture of potassium iodide and mercuric sulphide sub- 


comes jected to pressure, yielded a compact block, but no chemical! reaction 
r still appeared to take place. Neither was chemical action distinetly per- 
d into ceived on pressing a mixture of ferrous sulphide and sulphur, or of 


mercuric oxide and sulphur. When an intimate mixture o! tartaric 


y sus- 

7 pres- acid and dry sodium carbonate was pressed, not a trace of carbonic 
reased anhydride was evolved, but a mixture of sodium carbonate and arsenic 
ent to oxide under pressure yielded sodium arsenate, with copious evolution 
sugar, of carbonic anhydride. 

sure, The results of these experiments have an important bearing on 
) atm. many geological phenomena, showing that the solid state of aggrega- 
native tion depends, not only on temperature, but also on pressure, and that 


solid, even very brittle bodies may acquire under high pressure, with- 
out elevation of temperature, a high degree of plasticity—a fact of 
the highest importance for the theory of rock-formation. They 
further show that high pressure is an important factor in chemical 
action, and thus afford an experimental basis for the conception of a 
mechanical metamorphosis. H. W. 
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Molecular Volume of Solids. By E. Witson (Proc. Roy. Soc., 


same 
gave 32, 457—491).—The author in this paper has collated a series of 
‘coal tables of specific gravities of solids, in order to trace the relation 


com- between molecular volume and chemical constitution. An element 


ereas does not carry its atomic volume unchanged into its compounds, nor is 
from it even probable that there can be assigned to an atom of a compound 
od of molecule a particular volume exclusive of that occupied by the remain- 
fibre, ing atoms in the molecule ; although, as each atom plays a certain part 
aving in the formation of the common volume, a certain fraction of that 
rane volume may be attributed’ to it. The atomic volume of each element 


can thus be deduced from a comparison of the sp. gr. of those com- 
pounds in which that element is a constituent. In order to solve the 
question of the relations which obtain between the molecular volume 


lastic 


re on 


the of a solid and the particular volume of each of its components in the 
ther, so-called free state, the author enunciates the following proposi- 


Usses, tions :— 
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(i.) When any number of similar atoms combine, the volume of the 
resulting molecule is equal to that of the uncombined atom. 

(ii.) When dissimilar atoms combine, the volume assignable to each 
atom is some simple submultiple or aliquot part of its atomic volume, 
and the resultant molecular volume is the sum of these volumes. 

(iii.) Every element in its various compounds is capable of assum- 
ing different volumes bearing a simple proportion to one another, 
such as 1: 2,1: 3,2: 3, &. 

In order to trace out the evidence which is brought forward in sup- 
port of these views, an explanation of the methods, and illustration of 
them, may be given. The number to be assigned to the molecular or 
atomic volume of each element is always some multiple of its atomic 
weight divided by its sp. gr.; but an examination of its compounds is 
required in order to determine what particular multiple it must be. 
Thus the atomic weight of sodium, divided by its sp. gr., is 24, and an 
examination of its compounds shows that this element assumes the 
volumes 8, 12, or 24; 2 is therefore the proper multiple, and the funda- 
mental number to be assigned to sodium is 48. Similarly, the atomic 
weight of boron, divided by its sp. gr., is 4: its volume in its com- 
pounds is 7 or 14: whence 7 is the proper multiple, and 28 the funda- 
mental number of boron. Such atomic volumes are represented by 
symbols Na’, B’, or K’, while Na’, K’’; are expressions for the molecu- 
lar volume of any substance containing potassium or sodium, and 
mean that the volume to be ascribed to these elements in any particn- 
lar molecule is found by dividing the fundamental number by 3, anc 
multiplying the quotient by the number of atoms in that molecule, 
Thus the fundamental numbers of potassium, sulphur, and oxygen 
are 90, 96, and 20, and the expression for its molecular volume is 
K2S}0+4, which means that the number K’ = 90 has to be divided by 
6, and then multiplied by 2; the number S’ = 96 to be divided by 6, 
and the number O' = 20 to be divided by 4, and the quotient multi- 
plied by 4. Thus the sum of the resultant number (30 + 16 + 20) 
= 66, is the molecular volume of potassium sulphate, and its sp. gr. 


(or molecular weight divided by molecular volume) is = 2°636, 


which agrees with its observed value, 2°64. In the series of tables, the 
calculated specitic gravities of various elements and their compounds, 
us oxides, chlorides, nitrates, sulphates, &c., are compared with the 
observed specific gravities. According to proposition (1) an explana- 
tion is given of the different specific gravities of allotropic modifica- 
tions of elements and of compounds which, although of the same 
chemical composition, yet possess two or more distinct specific gravities ; 
these differences being due to the different number of atoms contained 
in the respective molecules. In the tables below, a few such examples 
are collected to illustrate the agreement bétween the calculated and 
observed specific gravities :— 
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of the Atomic | Molecular | Molecular | Calculated Observed 
Element. : . ’ . 
weight. | weight. volume. sp. gr. sp. gr. 
to each 
‘olum 
" C (diamond) .... 12 Cy 32 3 °375 3°35 
f C (graphite) .... r C; a 2°25 2°25 
assum. C (lamp-black) .. « C; ” 1°875 1 °885 
nother, Si (graphitoidal)..| 28 °5 Si, 70 2 +443 2°49 
Si(amorphous) .. 1 Si, 9 2-035 2-00 
im sup- P (red) ......... 31 P; 102 2°127 2°14 
tion of P (yellow) ...... - P; ” 1 823 1°83 
P (white) -...... = P; " 1°519 1°515 
ilar or 


atomic 

nds is 

ust be. 6 P Molecular | Molecular | Calculated | Observed 

und an rag tne weight. volume. sp. gr. sp. gr. 

es the 

‘ » 

on ws Silicon dioxide (amorphous).| SiO, Sid02 2-2 2-2 
= 2 (crystalline) . SiZ02 2 688 2°69 

_ com- Titanium dioxide (rutile) .. TiO, TiiO2z 4 °256 4°250 

‘unda- * (cinastase) ¥ TijOz 3°875 3°89 

ed by Mercury sulphide (cinnabar)|} HgS HgiS8} 7 606 7 552 

olecu- a (amorphous) a Hgis} 9 027 8-998 

, and 

rticn- 


Evidence is also brought forward in support of the original conjec- 
ture of Kopp, that an element in the same compound may undergo 
different degrees of condensation, if it enters into the composition 
of two distinct radicles. Hydrated ammonium sulphate affords an 
example of this: its molecular volume may be expressed by a formula, 


(NH); $204,H30 + 


in which the hydrogen in the ammonium radicle is condensed to one- 
third, but in the water of crystallisation to one-fourth, and the oxygen 
atom in the acid radicle is condensed to one-fourth, but in the water 
to one-half. 
The author also points out the agreement between the results 
obtained by his theory and those obtained by Loschmidt from 
observations on the interdiffusion of gases. 
In conclusion, the author remarks that the tables lend comparatively 
greater support to proposition (iii), whilst propositions (i) and (ii) 
must, for the present, be considered more hypothetical. 
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Inorganic Chemistry. 


Preparation of Chlorine and Hydrochloric Acid. By f, 
Sotway (Dingl. polyt. J.. 242, 287).—For the preparation of dry 
hydrochloric acid, the author recommends to pass a mixture of hydro- 
chloric acid, steam, and other gases into a concentrated solution of 
calcium chloride, which retains hydrochloric acid and water. On 
warming this mixture, dry hydrochloric acid gas is evolved. <A similar 
result is obtained by the addition of calcium chloride to commercial 
hydrochloric acid, and subsequently heating the mixture. The 
author further proposes to prepare chlorine and hydrochloric acid 
from calcium chloride by heating the latter with silicic acid or alumi- 
nium silicates, and passing a current of air or steam over the mixture. 
The residue is worked up for cement by mixing it with clay or lime in 
proper proportions. D. B. 


Variations of the Amount of Oxygen in the Atmosphere, 
By E. W. Mortey (Sill. Am. J. [3], 22, 417—428).—Two series of 
daily determinations of the oxygen in the air at Hudson, Ohio, have 
been made from January Ist to June, 1880, and from October Ist, 1880, 
to April 20th, 1881; by comparing them with the temperature 
and pressure, it is seen that in some cases, where the meteorological 
conditions of the region are simple, the deficiencies in the proportiou 
of oxygen follow closely on periods of high pressure and low tempe- 
perature, when it would be natural to suppose that currents of air 
from high regions are descending. There is very little in the results 
to lead to any connection between the direction of the wind at the 
time of taking the sample and the deficiency of oxygen. 

The results are tabulated, and numerous comparisons made between 
the deficiency in oxygen and the pressure, temperature, and direction 


of the wind. L. T. O’S. 


Jolly’s Hypothesis as to the Cause of the Variation in the 
Proportion of Oxygen in the Atmosphere. By E. W. Mortey 
(Sill, Am, J. [3], 22, 429—434).—This is a criticism of Jolly’s hypo- 
thesis, that the variation in the ratio of oxygen to nitrogen in the 
atmosphere is due to currents of air coming from the tropics, where 
the consumption of oxygen by the oxidation of organic matter is in 
excess of that liberated by the process of vegetation. L. T. O’S. 


Silica and Lithium Silicates. By P. Havrerevirie and J. 
Mareotret (Compt. rend., 93, 680—68Y).—Three silicates are de- 
scribed. The silicate, SiO,,2Li,0, similar to peridote, crystallises in 
prisms (pseudo-hexagonal derived from orthorhombic prism), is 
transparent and colourless, or slightly amber-coloured. By contact 
with water, it became flinty in appearance, on account of a superficial 
alteration ; on boiling for some time, a notable quantity of lithia and 
silica is dissolved. The silicate, SiO,,Li,O, crystallises from lithic 
chloride in long flat prisms, sometimes terminating in symmetrical 
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domes; they are six-sided, and are derived from orthorhombic prisms. 
The silicate, 5SiO., Li,O, forms flexible lamine (orthorhombic), having 
in all five cleavages, one in direction of the greatest length, one per- 
pendicular to it, one parallel to the plane of the laminw, and two 
others, difficult ones, which furnish thin rhombic plates. The first 


By E£. 
of. dry two silicates are attacked by acids; the last one resists their action. 
F hydro- They are all difficult to fuse; but become very fluid when heated to 


high temperatures, dissolving a great deal of gas, which they give up 
again on solidifying. The authors have crystallised five different 
specimens from fused lithiom chloride, and have established the fact 
that silica can take the form of quartz in presence of a fused chloride. 


ition of 
r. On 


similar 


mercial 
The Lithium chloride alone does not effect this change well; but when a 
ic acid small quantity of oxychloride is mixed with it, the crystallisation 


takes place easily. Lithium chloride abstracts the lithia from the 


* alumi- ; 
silicates of lithia to form the oxychloride. D. A. L. 
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). B. Revision of the Atomic Weight of Aluminium. By J. W. Maier 


(Proc. Roy. Soc., 30, 329—332, and 574—576).—The author has re- 


phere, determined the atomic weight of aluminium by three separate processes : 
ries of firstly, by igniting a known weight of ammonium alum, and weighing 
», have the alumina formed ; secondly, by precipitating a solution containing 
t, 1880, a known weight of aluminium bromide with a standard silver nitrate 


solution; thirdly, by dissolving a known weight of aluminium in 
sodium hydroxide, and measuring the volume of hydrogen given off, 
or burning it and weighing the water produced. The author con- 
siders that of these three processes the first is the least exact, owing 
to the gradual loss of water which crystallised ammonium alum under- 
goes when exposed for some time to the air; whilst the last, owing 
to its simplicity, is probably the most exact. The mean of the ex- 
riments, thirty in all, is Al = 27-032, with a probable error of 
+ 0:0045; whilst, excluding some of the determinations by the first 
method, in which the alum was dried by exposure to the air for 24 
hours, the mean result of the remaining determinations is Al = 27-019, 
with a probable error of + 0°0030. Aluminium is therefore another 
of the elements whose atomic weight is found to approximate closely 
to an integer. The author also draws attention to the fact, that of 


erature 
logical 
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tween 
ection 
O'S. 
n the 


[ORLEY 
hypo- the eighteen elements whose atomic weight may be considered to be 
in the accurately determined, nine have an atomic weight within 0°1 of an 


integer. The probability of this, according to the theory of chances, 
is 1 in 235°2. It thus appears that not only is Prout’s law not 
ebsolutely overthrown, but that the evidence in its favour, or in 
favour of some modification of it, is gradually increasing and requires 
consideration. 

In the second communication, the author examines the possible 
source of error due to the occlusion of hydrogen by metallic alumi- 


where 
is in 


y’S. 


nd J. 
e de- 


es in 

), is nium, as observed by Dumas, but it was found that the greatest 
ntact error in the volume of hydrogen derived from this source would 
rficial affect the atomic weight to an extent less than one-tenth of the 
» and probable error of the mean result. Hence it appears that, although 
lithic the error is constant, yet its influence is inappreciable, 


trical V. HY. 
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Hydrated Chromium Bromide. By L. Varenne (Compt. rend, 
93, 727—728).—When silver chromate is treated with hydrobromic 
acid, a hydrated chromium bromide is formed; it is soluble in water, 
and is left in green crystals on evaporation. When a cold con. 
centrated solution of potassium trichromate is treated with dilute 
hydrobromic acid, bromine is evolved, the solution turns brown, and 
if left to itself in the cold at-about 0°, it deposits violet crystals (cubic 
octohedrons) of Cr.Br; + 16H,O, soluble in water to a green solution, 
At 110° they lose their water, becoming green; at 200°, in the air, 
they give a clear green oxybromide, which is ultimately converted 
into chromic oxide. D. A. L. 


Action of Hydracids on Alkaline Chromates. By L. Varenye 
(Compt. rend., 93, 728—730).—Trichromates, when treated with hydro. 
chloric acid, yield chromium chloride, and a body of the formula 
CrO.Cl,,CrO;,MO or 2CrO;,MCl.; according to the constitution assigned 
it, chlorine being evolved at the same time. Hydrobromic and hy- 
driodic acids act in a like manner. Hydrofluoric acid acts differently; 
for if this acid is added to a concentrated solution of ammonium tri- 
chromate in nitric acid, the mixture moderately warmed, and then left 
to itself, beautiful brilliant red needles separate out. They are efflo- 
rescent, attack glass, evolve hydrofluoric acid and deposit chromic 
acid when treated with an acid, are instantly decomposed by water, 
and on heating they leave a residue of chromic oxide; the analytical 


results correspond with the formula 2CrO;F,CrO,.(NH,).0. 
D. A. L. 


Cuprosocupric Sulphite. By A. Erarp (Compt. rend., 93, 725— 
727).— By passing a rapid current of sulphurous anhydride through a 
solution of cupric acetate (77 grams to the litre) kept at 65°, a sandy 
crystalline precipitate is formed of a salt discovered by Chevreul. 
The reaction takes place according to the equation :— 
4Ac,CuO, + 380, + 6H.O se SO,Cu,.SO,Cu.2H,O + 8AcHO + 0 
al CuS + 


the salt. 


This salt is probably a double salt of cuprous with cupric sulphite. 
Heated at 180° in a closed tube with sodium bisulphite or sulphurous 
acid, or with distilled water, it is converted into sulphuric acid and erys- 
talline metallic copper. Heated to the same temperature in a current 
of sulphurous anhydride or of carbonic oxide or anhydride, the salt 
loses 26 per cent. of its weight, and leaves a crystalline basic sulphite, 
SO,Cu,CuO. The volatile products at this temperature are always 
water and sulphurous anhydride. It is decomposed by hydrogen sul- 
phide, forming Cu;8,. In carbonic anhydride at a red heat, equal 
molecules of Cu,O and CuO are obtained. D. A. L. 
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Mineralogical Chemistry. 


rown, and Artificial Formation of the Diamond. By J. B. Hannay 
tals (cubic (Proc. Roy. Soc., 30, 188—189, and 450—461).—In these papers an 
a solution. account is given by the author of the successful and unsuccessful 
n the air, B attempts to obtain carbon in the crystalline state by artificial pro- 
converted cesses. It was found that when the alkali-metals, preferably lithium, 


. A. L, were heated with paraffin hydrocarbons, carbon is deposited in hard 
scales. The author states that in an experiment, in which lithium was 


. VARENNE heated with a mixture of 90 per cent. bone-oil and 10 per cent. paraffin 


ith hydro. spirits in a coil-iron tube to a visible red heat for 14 hours, a hard 
e formula § smooth mass was found at the bottom of the tube, containing hard 
1 assigned transparent particles imbedded in it. The particles, consisting of 
c and hy. 97°85 per cent. carbon, were identical] in chemical and physical pro- 
fferently ; perties with the diamond; they were in the octohedral form (sp. gr. 
nium trie Hf 3-5), scratched all other crystals, and had no action on polarised light. 

| then left V. HV. 
are efflo- 


Artificial Wiirtzite. By H. Férsrner (Zeitschr. f. Kryst., 5, 1881, 
363; (Jahrb. f. Min., 1, Ref., 32).—The crystals were found as a 
furnace-product (locality not stated) on charcoal; they were about 
1 mm. long, mostly transparent, with a strong diamond lustre; they 
belong to the hexagonal system, and are found by qualitative analysis 
to consist of ZnS: therefore wiirtzite. They are prismatic, dihexa- 
hedral, or terminated by the basal face. Observed faces coP, 2P, OP, 
4P. They are hemimorphous, the faces 2P and OP occurring at one 
end, while at the other 2P and ¢P succeed one another in alternate 
steps: the terminal summit is here also truncated by OP. The 
crystals are developed similarly to those of greenockite. Axial ratio 
a:c=1: 08002. Angle 0P : 2P = 118° 25’; oP: 2P = 151° 35’; 
2P : 2P = 127° 53’; coP : oP = 119°58’; OP: +P = 145°16’. These 
values differ somewhat from those given by Friedel for natural 
wiirtzite, perhaps on account of isomorphous admixtures in the latter. 
A plate cut parallel to the axis showed the characters of weak double- 
refracting positive crystals. H. W. 
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the salt Note on Erythrozincite. By A. Damour; Note on the 
sulphite, Optical Properties of Erythrozincite, Raimondite, and Copia- 


pite. By A. Ds Croieaux (Jahrb. f. Min., 1882, 1, Ref., 17).—Erythro- 
aneite is the name given by Damour to a mineral, consisting essentially 
of sulphur, zinc, and manganese, occurring in thin red transparent 
plates in the clefts of a Siberian lazurite. It is soft, and yields a light 
yellow powder; dissolves in nitric acid, with separation of a small 
quantity of sulphur which cakes together, yielding a solution in which 
zinc and manganese can be detected: it likewise exhibits the man- 
ganese reaction with phosphorus salt, especially after addition of 
nitre. According to Des Cloizeaux, who regards the mineral as a 
manganiferous wiirtzite, it cleaves in only one direction, which 
VOL. XLII. u 
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appears, from the optical phenomena exhibited by the crystal, to be 
basal: the same phenomena show that the mineral belongs to the 
optically uniaxial system, and from its analogy to wiirtzite it is very 
probably hexagonal. 

Breithaupt’s raimondite is, according to Des Cloizeaux, a hydrated 
ferric sulphate, not identical with coquimbite. It crystallises in the 
hexagonal-rhombohedral system, the small lamelle with hexagonal 
outline indicating the combination of the rhombohedron with the end- 
face. Optically they are uniaxial with neyative double refraction 
(coquimbite is uniaxial positive). Sometimes distorted appearances 
are observed, due probably to overlapping of the layers. 

Copiapite is found by Des Cloizeaux, as formerly by Bertrand, to 
belong to the rhombic system, the fundamental prism having an angle 
of about 182°. According to Des Cloizeaux, however, the median line 
normal to the base is negative, and must be regarded as the second. 
Dispersion of the axes p<v. — 2H, = 113° 104’; 2Hg = 114° 15’ 
The dispersion of the axes is very bright; double refraction strong. 
On account of the perfect cleavability parallel to the base, it was im- 
possible to obtain a plate parallel to coP®, and therefore at right 
angles to the positive median line. H. W. 


Crystals of Linnzite found in the Coal-beds of the Rhondda 
Valley, Glamorganshire. By W. Terrem and A. Des Crorzeavx 
(Bull. Soc. Min. de France, 1880, 3, 170; Jahrb. f. Min., 1882,1, 
Ref., 19).—These crystals exhibit the usual form of linneite (cobvlt- 
nickel pyrites) namely, a combination of the regular octohedron (pre- 
dominant) with the cube (subordinate). They are very small 
(4 to ? mm. in diameter), and grouped and intergrown in irregular 
masses. They are found in the cavities of a yellowish ankerite 
(12—14 per cent. FeO), accompanied by millerite, copper pyrites, 
blende, and galena. 

According to Terreil’s investigation, made with small quantities of 
substance, linneite contains 40 per cent. cobalt nickel and iron, and 
3 per cent. copper. (This amount of metal is too small for linneite.) 

The ankerite containing the minerals above mentioned is found, 
together with blackish carbonate of iron, as filling material of a ferru- 
vinous clay, which occurs in the coal-formation in the forms of large 
flattened kidney-shaped lumps, after the manner of fissured septaria. 

H. W. 

Artificial Pseudomorphosis of Calcium Carbonate after 
Gypsum. By A. Damour (Bull. Soc. Min. de la France, 1880, 3, 6; 
Jahrb. f. Min., 1882, 1, Ref., 32).—When crystals of gypsum are left 
in a cold saturated solution of ammonium carbonate, ammonium sul- 
phate and calcium carbonate are formed; if the gypsum crystals are 
only 2—3 mm. thick, the transformation takes place in a few days. 
Anhydrite, celestin, and anglesite, in crystals, resist this action much 
longer than gypsum, but lose their power of resistance when finely 
pulverised. Barium sulphate resists it altogether. 

The carbonates of potassium and sodium, as previously shown by 
H. Sainte-Claire Deville, act in the same manner as carbonate of 
ammonium. H. W. 
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Chromophosphate of Lead and Copper. By F. Pisant (Bull. 
Soc. Min. de France, 1880, 3, 196; Jahrb. f. Min., 1882, 1, Ref., 22).— 
On specimens of vauquelinite from Beresowsk there was found a very 
small quantity of a dark orange-red mineral in warty forms, having a 


7’ ae crystalline structure on the surface. Its analysis gave— 
a PLO. CuO. Cr03. POs. 
70°60 4°57 15°80 978 = 100°75 


the end- 
fraction 
earances 


whence the author deduces the formula Pb;P,0,,(Pb,Cu)CrO,, and 
places the mineral near Nordenskidld’s laxmannite, Hermann’s phos- 
phochromite, and a similar mineral analysed by John. It is distin- 


rand, to guished from laxmannite by its colour, and from the last-mentioned 


wn angle mineral by its composition, which approximates most nearly to that of 
lian line Hermann’s phosphochromite. H. W. 
second, 

14° 15 Mimetesite from Laangban. By W. Linpcren (Jahrb. f. Min., 


strong. 
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1882, 1, 21).—Mimetesite of blackish-violet colour inclining to rose- 
red occurs at Laangban, associated with hausmannite, in a mixture of 
manganese-hornblende and calcite with small quantities of mica and 
berzeliite. Analysis gave the results cited under I; the quantities of 
pure arsenates, phosphates, and chlorides calculated therefrom are 
given under II; whilst III shows the composition of a mimetesite from 
Johanngeorgenstadt analysed by Wohler. 
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This mineral exhibits the physical properties of normal mimetesite, 
excepting that the sp. gr., 5°85, is a little lower than usual, in con- 
sequence, no doubt, of the large admixture of carbonates (25°64 per 
cent.). 


tals are The amount of calcium arsenate shows that mimetesite cannot be 
w days. distinguished with certainty from hedyphane. Under the microscope, 
n much the greater part of the mineral appears to be made up of somewhat 
1 finely turbid prisms, exhibiting transverse separation, and a direction of 


extinction indicative of the hexagonal system. Remarkable also is 
the exclusively prismatic cleavage, whereas in most specimens of 
mimetesite and hedyphane, pyramidal cleavage is much more distinct 
than the prismatic. H. W. 
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Mineralogical Notices. By A. vy. Lasautx (Zeitschr. f. Kryst. 5, 
326; (Jahrb. f. Min., 1882, 1, Ref., 12—16).—1. On some Minerals 
from Etna.—(a.) Cyclopite. This mineral occurs in cavities of the 
‘dolerite of the Cyclopean Islands in innumerable small tablets, asso- 
ciated with analcime and needles of augite. In crystalline form and 
chemical composition it agrees exactly with anorthite. Some of the 
crystals are perfectly limpid, but the greater number are of a dull 
white colour, and slightly translucent to opaque. H.=6. Sp. gr. = 
2°622. 

(b.) Analeime. The ordinary form of the transparent and colour- 
less analcime crystal of the Cyclopean Islands is co0co.202. The 
existence of innumerable fissures in the interior of these crystals, while 
the external portions are free from them, is probably due to internal 
tension; this is likewise indicated by the optical characters of the 
crystals, which are doubly refractive. 


_ (e.) Mesolite, Natrolite, Thomsonite. In the cavities of 
basaltic conglomerates, and in the palagonite tufa of the neighbourhood 
of Trezza and Aci-Castello, there occur radiofibrous spheres and hemi- 
spheres, having their fibres terminated by the face of a nearly square 
pyramid, and cleavable parallel to coP, one of the cleavage-surfaces 
being, however, smoother than the other. In true natrolite, the 
direction of extinction of a polarised ray is perpendicular to the pris- 
matic edge ; ; in true scolerite it is inclined thereto at an angle of 8°— 
13°; in the needles under consideration, this inclination is only 2—-3”. 
According to Sartorius, the mineral is a calciferous natrolite, contain- 
ing only 1°73 per cent. CaO to 12°23 Na,O. V. Lasaulx is of opinion 
that these and other similar minerals (mesolite, &c.), are isomorphous 
mixtures of sodium and calcium silicates, and that renewed chemical 
and optico-crystallographic examination would show the existence of a 
series analogous to that of the plagioclasic felspars. 

This group of mixed zeolites would also include thomsonite, which 
occurs, together with the mesolites above mentioned, in the form of 
transparent colourless prisms, with pyramidal end-faces, and likewise 
forms spherical aggregates. This mineral has also a direction of 
extinction inclined 5° to the prismatic edge, and exhibits two different 
cleavage-faces, one of which has a more distinct nacreous lustre than 
the other, especially after heating. Cyclopean thomsonite cleaves 
parallel to the prismatic faces, whereas in thomsonite from the Seeberg, 
near Kaden in Bohemia, the direction of cleavage is diagonal, showing 
that the two minerals are essentially distinct, and that the thomsonite 
of Aci-Castello should be classed with the mesolites. 


(d.) Herschelite. This mineral is found on Etna, near Aci-Castello, 
in pseudohexagonal forms, viz., six-sided prisms, with arched or rarely 
with plane end-tace. The prismatic faces are formed by the edges of 
numerous superposed tablets, which also appear to be strongly twisted 
together round the vertical axis. Optical examination shows that the 
crystals are monoclinic, the individual crystals being bounded by the 
orthopinacoid (apparently coP) and the plane of symmetry (apparent 
base). The twin-plane appears to be the clinopinacoid, which is 
inclined 60° to the orthopinacoid. The twin-axis is normal to the 
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base. The plane of the optic axes is perpendicular to the clinopinacoid, 
and inclined to the principal axis at 7°. 

The analysis of this herschelite gave 57°15 per cént. Si0., 
21°42 Al,O; (+ Fe.Os), 5°34 CaO, 6°69 K,O (by diff.), and 19°40 H,O, 


Cryst. 5, 
Minerals 
s of the 


aga agreeing nearly with that of Sartorius, and lea ing, according to the 
of the author, to the formula (Na,K).SiO3,CaSiO;,2AlLS8i,0, + 12H,O, which 
es dell y. Lasaulx regards as identical with that of chabasite. 


2. Albite from Monte Cau in the Pyrenees.—The crystals, from 1—2 
mm. to 5 mm. in size, are here found imbedded in a dolomitic lime- 
stone, and are developed in the same manner as the albites of Roc- 


gr. = 


hei Tourné in Savoy, described by G. Rose. They are associated with 
- The many-faced crystals of pyrites, which are combinations of the pentagonal 
8, while dodecahedron with the cubo-octohedron and diakis-dodecahedron. 

internal 3. A Fossil Resin from the Coal-beds of Upper Silesia.—This resin, 


of the found in the Napoleon mine at Mockrau and in the Burghard and 


Albert mines at Nicolai, Circle of Pless, contains, according to an 
analysis by Ladenburg, 80°56 per cent. carbon, 630 hydrogen, 
12°68 oxygen, and 0°46 ash, agreeing with the formula C,H,O. It 
lies upon coal, and is intimately combined therewith. It melts easily 
with some degree of tumefaction, and burns with a yellow, very smoky 
flame, emitting an aromatic odour. Ether dissolves the greater part 
oi it, leaving only a very small black pulverulent residue. 
H. W. 


On Analcime. By A. Bry-Savupe (Jahrb. f. Min., 1882, Mem. 1, 


ties of 
urhood 
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te, the 
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2--3°, 45—74)—Tbis mineral belongs to a remarkable class of crystals, 
ontain- which, with forms decidedly belonging to the regular system, never- 
pinion theless act on polarised light like double-refracting bodies. This 
rphous anomaly in analcime, first observed by Brewster (Phil. Trans., 1818, 


255), has been attributed by Mallard (Annales des Mines, 10, 1876) to 
the building up of the analcime crystal by the union of parts of crystals 
belonging to other systems, and by Arzruni and Koch (Zeitschr. 7. 
Krystallographie, 2, 1881) to the different degrees of density of the 
crystals in different crystallographic directions. The author of the 


emical 
ce of a 


which 
orm of 


ke wise present paper, however, regards these modes of explanation as unsatis- 
ion of factory, and ascribes the double refraction of the analcime crystals to 
ferent a state of internal tension. The existence of such a state of tension 
2 than is in fact indicated by the presence of fissures, which are most 
leaves numerous in the largest crystals ; and its power of producing a double- 
eberg, refracting structure in originally homogeneous masses, is shown by 
owing experiments on gelatin and other colloid bodies. This effect, first 


observed by Brewster, in 1835, has been further demonstrated by the 
author by casting gelatin in moulds having the forms of the cube, octo- 
hedron, dodecahedron, and other forms of the regular system. The 


sonite 


tello, . , Pen 

nail geometric forms of gelatin thus obtained acted on polarised light simi- 
ain ae larly to crystals of analcime, the effect arising from the tension conse- 
hated quent on the drying of the mass. H. W 


it. the 
y the 
arent 
ch is 
» the 


Sodalite from Tiahuanaco. By Bampercer and Fevssner 
(Zeitschr. f. Kryst., 1881, 580—585; Jahrb. f. Min., 1882, 1, Ref., 27). 
—The material examined was found in isolated lumps i in the ruins of 
Tiahuanaco, in Southern Peru, apparently derived from some unknown 
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locality, as sodalite has not hitherto been found native in South America; 
perhaps a refuse from the preparation of pearls from that mineral. 
The lumps are blue and crystalline, like sodalite from Ditre and Minsk, 
and associated with spathic iron, iron pyrites, and brown hematite. 
The indices of refraction of this mineral for the lithium, sodium, and 
thallium lines agree almost exactly with those of crystallised sodalite 
from Vesuvius. The spectroscope shows that the blue colour is due to 
a strong absorption of the red and yellow rays. 

Chemical analysis gave the numbers I; under II are given those 
obtained after deduction of impurities, and calculation of the K,0O or 
Na,O; and under III, the calculation of the latter result to 100. 


SiO, Al,O3. Fe,0s. CaO. Na,O. Na. K,O. Cl. H,0. 


I .. 37°96 30°96 0°85 0°46 18°28 3°45 0°74 5°34 110 = 99°14 
II .. 37°96 3096 — — 1877 345 — 534 — = 96°48 
IIL .. 39°34 32:09 — — 1945 358 — 554 — = 100°00 
IV .. 38:19 32:77 — — 1973 366 — 565 — = 100°00 


Hence the formula NaCl + 2(A1,0;,Na,0,2Si0.), which gives the 
numbers under IV, showing that the ratio of chloride to silicate is as 
1: 2, and not 2: 3, as hitherto supposed for all sodalites. The substance 
dissolves in acids at the ordinary temperature, forming a clear solu- 
tion, which after some time deposits part of the silica in the gelatinous 
form. Sp. gr. at 21° = 2°3405 (= 2°3372, according to Stuebel). 

H. W. 

Artificial Production of Peridote in the presence of Steam 
at the Ordinary Atmospheric Pressure. By Sr. Meunier (Comp’. 
rend., 93, 737—739).—The author’s method (Compt. rend., 27, for 
the production of anhydrous silicates is to expose the metal to be 
silicated to the simultaneous action of steam and the vapour of silicon 
chloride at a red heat. He thinks this method of special interest, 
because it is an imitation of the conditions under which the primitive 
minerals, such as meteorites, are produced in nature, and which 
appear to be working now in the sun’s photosphere. He has succeeded 
in synthesising eystatite, peridote, and a pulverulent mixture of the two, 
resembling the dust from primitive meteorites, which need only be 
cemented with nickeled iron to make it identical with the natural rock. 
The artificial enstatite has even the properties of arranging itself in 
clusters of radiating needles, to which peculiarity in the natural sub- 
stance some attribute an organic origin; the author remarks that these 
so-called fossils can be formed in a porcelain tube, heated to redness. 
The artificial peridote is crystalline; boiling hydrochloric acid attacks 
it, dissolving the magnesium and depositing gelatinous silica. These 
syntheses will make the origin of very many meteorites of the common 
type better understood ; as, for example, aumelite, chlodnite, chassig- 
nite, &c. In these experiments the mixed vapours ought not to pass 
through the hot tube too quickly. D. A. L. 


Mineral Analyses. By F. J. Wu (Jahrb. f. Min., 1882, 1, Ref., 
16-—18).—The analyses of the following minerals were performed in 
the University Laboratory at Helsingfors (see p. 287). 1. Scapolite 
from Stansvill, near Helsingfors, where it occurs together with red 
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labradorite in a pegmatite rock.—2. Dark green hornblende from 
Sillbéle. Sp. gr. 3°28.—3. Dark green actinolite from the chlorite 
slate of Orijaervi ; the alumina present is attributed to admixed chlorite. 
Sp. gr. 2°91.—4. Green malachite from Orijaervii—5. Malacolite 
from Tavastby, in Helsinge; not quite fresh.—6. Iron-black mica from 
Stansvik.—7. Red garnet from Orijaervi. Dodecahedrons from mica- 
slate: the iron is mostly present as ferrous oxide.—8. Red garnet 
from Kidile; icositetrahedrons from granite.—9. Idocrase from 
Kimito.—10. Desmin, from the Faroe Islands.—11. Dolomite, from 
Ranhalaks: carbon dioxide 44°12 per cent.—12. Fine-grained marble. 
like dolomite from Kulkinmaa in Nieder-Torneaa; sp. gr. 2°83; 
mean of four analyses. H. W 


Preliminary Notice of Substances which may prove to be 
New Minerals. Note on Abriachanite; by M. Forsrer Heppis 
(Min. Mag., 3, 57,193; 4, 117 and 189).—Note on the Occur- 
rence and Localities of Abriachanite. By T. Arkin (ibil., 3, 
69; Abstr., Jahrh. f. Min., 1882,1, Ref., 8).—1. Bhreciite. This fine- 
grained, somewhat laminar mineral, having a soft and friable 
texture and light apple-green colour, was found in very small quantity, 
associated with iron-glance and calciferous strontianite, on brown 
quartz-crystals in a granite vein on the declivity of the Ben Bhreck, 
near Tongue, in Sutherlandshire. Analyses gave :— 


Si0:. Al,03. Fe,0;. FeO. MnO. CaO. MgO. Alkalis, H,0. 
3492 716 12°71 2:11 041 16°08 826 traces 17°77 = 99°4° 


The mineral gives off 1:033 per cent. water at 100°, and dissolves 
easily in hydrochloric acid. It is almost the only known mineral re- 
sembling chlorite which contains a considerable amount of lime ; and 
if its separate identity should be established, it would be related to 
Asp’s chronicrite and metaxoite. 

2. Xantholite.—The rough crystals, of the size of beans, surrounded 
by biotite, are nodular, ot colophony to cinnamon colour, very much 
fissured, and have only one perceptible direction of cleavage. Fracture 
conchoidal with glassy lustre. Harder than the knife, but uncom- 
monly brittle. Gives off 0°64 per cent. water at 100°. 


SiO., Al,Os. Fe,0;. FeO. MnO. CaO. MgO. F. 4H,0. 
27°04 45°86 867 690 056 3°81 432 0:09. 2°88 = 10013 
27:20 45°97 861 691 0°50 353 450 undet. 2°87 = 100°09 


The author is inclined to regard the mineral as a dimorphous form 
of “grenatite” (staurolite), especially as minute enclosed crystals, 
probably of the same substance, indicate monoclinic symmetry. 

Xantholite occurs at Milltown, on Loch Ness, in a peculiar rock, 
consisting of edenite and a highly calciferous biotite resembling tale, 
and in company with wollastonite, hydrous anthophyllite, red granite, 
- and zircon. The mineral from Loch Ness, supposed to be chondrodite, 
was probably xantholite. 

3. Abriachanite—In the neighbourhood of Abriachan, on the north- 
east shore of Loch Ness, sometimes in decomposed granite, sometimes 
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in perfectly fresh granite-veins, this mineral is found filling the veins 
and cracks which traverse the rock in all directions. It has a whitish- 


hlorite, blue to blue colour, finely fibrous structure, and silky lustre. In con- 
colite tact with water, it swells up, and may be triturated with it to an 
xa from argillaceous mud. This mud, freed from impurities by suspension in 
2 mica- water, gave by analysis :— 


ge Si0:. Fe,0s. FeO. MnO. CaO. MgO. K;0. Na,O. H,O. 8. 
Stet PE 5240 9°34 1517 0-40 118 10°50 O61 711 297 1-00 = 10068 
narble. It gives off 0°57 per cent. water at 100°. Sp. gr. = 3526. Before 


2-83. 


the blowpipe, it gives the sodium flame and the reaction of iron, and 


W. melts with difficulty to a black tumefied strongly magnetic glass. Its 


ne tl powder is insoluble in all acids. 
1 EDDLE 
Yccur- 
ul., 3, 
is fine- 


4. Balvraidite—A pale purple-brown saccharogranular crystalline 
mineral, occurring in the granular limestone near the village of Balvraid, 
in Glen Elg, Inverness-shire, together with blue necronite, biotite, and 
the hydrated labradorite described below ; H. = 6; sp. gr.= 2°905. The 
colour varies somewhat in depth but not in tone. Altogether the 


friable mineral is remarkably like bytownite. Before the blowpipe, it melts 

untity, with tumefaction to a blistered pale-blue glass. Under the microscope 

ek. it appears homogeneous. Analysis gave: a, dark variety; b, light. 
reck, 


99-40 


solves 
al re- 
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These numbers do not lead to any simple formula. 


inded 
much 
cture 
com. 


before fusing. Analysis gave :— 


SiO. Al,Os. Fe,03. CaO. MgO. K,O. Na,O. H,0. 
49°33 26°70 025 11°02 007 2:59 5°25 485 = 


SiO». Al,Os. Fes03. MnO. CaO. MgO. K,O. Na,O. H,0. 
a. 46°04 20°11 2°52 0°78 13°47 830 1:36 2°72 471 =100°01 
in 20°95 186 0°84 13°25 7:36 1:56 3:25 490= 10014 
Y— 2228 195 066 13:93 820 — — 480 


5. Hyrdated Labradorite.—No peculiar efflorescence was observable, 
the white waxy mineral rather appearing fresh, with flat fibrous 
structure, rarely granular. Before the blowpipe, it frothed like a 
zeolite, and fused with moderate facility to a transparent blistered 
glass. When slowly heated, the mineral forcibly split up into lamin 


100°06 


The possibility of balvraidite being a compound (perhaps formed by 


13 fusion) of labradorite and biotite, which latter is enclosed in both 


09 minerals in fresh tablets, is denied by the author. 


6. Tobermorite.—A massive, very fine-grained zeolite, translucent, 


nr white, with rosy streak, completely filling small geodes, and most fre- 
act quently surrounded with a thin bluish zone of mesolite. From the 
= strand, north of Tobermory, Isle of Mull. Sp. gr. 2°423. 

tale, SiO, Al,0;. Fe,0;. FeO. CaO, MgO. K,0. Na,O. HO. 

nite, 4651 240 114 185 3340 047 145 036 1261 = 10019 
dite, 4662 3:90 066 108 3398 — 057 O89 1211 = 99°81 


rth- 
mes according to which the mineral stands between okenite 


These numbers lead to the formula 3(4Ca0,H,O,5Si0,) + 10H,0 ; 


and zona- 
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lite. The latter is found at several places in the Isle of Mall. 
Subsequently tobermorite has been found at Dunvegan, Isle of Skye, 
where it is surrounded by faréelite. Gyrolite has also been found in 
the same neighbourhood. 

7. Walkerite——A mineral discovered in the last century by Dr. 
Walker in the diabase of the Costorphine Hill, near Edinburgh. It 
occurs in veins, up to an inch thick, in the form of radio-fibrous or 
cauline tufts, with high, almost mother-of-pearl, lustre, and reddish- 
white colour. H, = 45. Sp. gr. 2°712. Phosphoresces when broken. 
Analysis gave :— 

SiO. FeO. CaO. MgO. K,0O. Na,O. H,0. 
52°20 134 2864 512 085 650 527 = 99°92 


leading to the formula 4CaO,MgO,Na,0,H,0,7SiO, + H,O. Walkerite 
is therefore nearly related to pectolite. 

8. Tyreeite.—The author endeavoured to determine the nature of the 
body which produces the red spots on the beautiful cornelian marble 
of Tyree ; but the analysis did not lead to very definite a m 

Stilbite from the Miage Glacier, Mont Blanc. By A. Cossa 
Atti della R. Accad. det Lincei [3], Transunti, 5, 86 [1881]; Jahrb. f. 
Min., 1882, 1, Ref., 29).—Stilbite (desmin) occurs at a height of 
3700 m. in a cleft in the gneiss which rises from the Miage Glacier 
above the Aiguille grise towards the Dome de Goiter. It had pre- 
viously been found on the morain of the same glacier, together wich 
other minerals, by A. Favre. It is a white radio-tibrous mass contain- 
ing a few but distinct crystals of heulandite. Lustre on the cleavage- 
faces nacreous; on the natural faces vitreous. H.=3°5. Sp. gr.= 
2°14 to 2°18 at 15°. 

The mineral gives off part of its water at 100°, but recovers it on 
exposure to the air; at a red heat, however, it parts with all its water, 
and does not afterwards recover it. Hydrochloric acid decomposes it, 
but not very easily, with separation of pulverulent silica. 


Si0.. Al,O3. CaO. Na,O. H,0. 


OT ee 56°47 17°09 774 trace 1826 = 99°56 
Cale. .... 57°41 16°43 8:93 — 17°23 = 100-00 
H. W 


Analysis of Thorite from Hitter6. By G. Linpstrim (Jahrb. 
f. Min., 1882, 1, Ref., 29)—The mineral examined agreed very well, 
both in appearance and chemical composition, with the thorite from 
Arendal, analysed by Nordenskiéld. 


IRS eee 17°47 Manganous oxide .... 0°43 
Phosphoric oxide .... 0°93 4S es 1°39 
DE MN so 6 oaks 0 1:26 Magnesia .......... 0°05 
ES. iddedackee ds 48°66 io Ade) ceed ee 0°18 
Yttrium-earths...... 1°58 Pe ee ee 0°12 
Cerium oxides ...... 1-54 Loss by ignition...... 10°88 
Ferric oxide ........ 6°59 

Uranous oxide ...... 9-00 100°20 


PS, She hase ts 0°12 : H. W. 


MINERALOGICAL CHEMISTRY. 291 


~ Mall. 
| Skye, 


und in 


Analyses of two Minerals from Laangban. By G. Linpstrim 
(Ofversight af Kongl. Vetenskaps-Akademiens Forhandlingar, Stockholm, 
1880, No. 6, 53—58; Jahrb. f. Min., 1882, 1, Ref., 30).—1. Melano- 
tekite, so-called from its behaviour before the blowpipe (fusion to a 
black bead), and its relation to hyalotekite (Abstr., 1879, 22), is a 
black to blackish-grey mineral, often with a bluish tinge. Streak, 
greenish-grey. Lustre, metallic to iatty. Fracture, even to flat- 
conchoidal. Hardness 6°5. Sp. gr. 5°73 (or probably a little higher, 
as the mineral could not be completely freed from admixtures of 
magnetite and garnet). Translucent only in thin layers. Colour, 
bottle-green and red-brown. Cleavable in two directions with different 
degrees of facility. It is decomposed by nitric acid. Melts before 
the blowpipe, with intumescence, to a black bead; fused with 
sodium carbonate, it yields a button and incrustation of lead ; the borax 
bead is red-brown in the oxidising flame while hot, yellow on cooling, 
dingy brown-green in the reducing flame. The saturated bead in the 
former case remains red-brown even after cooling; in the latter, it 
tarns black. The phosphorus salt bead gives a skeleton of silica. 


by Dr. 
th. It 
ous or 
‘ddish- 
roken, 


92 
lkerite 


of the 
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W. Melanotekite occurs associated with lead, often mixed with magnetite, 
Cossa {and almost always interpenetrated by yellow garnet; the microscope 
hrb. f. {shows also the presence of a pyroxenic mineral. To remove these 
ht of (admixtures, the purest splinters were pulverised and levigated, and 


flacier + the lighter portion, free from lead, was treated with the magnet. 


1 pre- § Direct analysis gave the numbers I, whilst II exhibits the composition 
- wich ff after deduction of 2°56 per cent. garnet. III is a check analysis made 
ntain- § Upon another specimen. 
ies il I. II. II. 
= Silica (and garnet).... 19°43 17°32 17°22 
, Ferric oxide.......... 22°58 23°18 22°81 
> Lead oxide .......... 53°85 55°26 58°42 
yatee, Cupric oxide ........ 0:20 020 ioe 
Bes 16, Ferrous oxide ........ 0°73 0°75 — 
Manganous oxide...... 0°67 0°69 0°57 
BRN weld adse sevens 0-02 0°02 -= 
56 Magnesia ............ 0°57 0°59 0°33 
00 Potassium oxide ...... 0°23 0:24 0°18 
WwW. Sodium oxide ........ 0°53 0°54 0°33 
Tahrb. Baryta (?) ......... 0°10 O11 — 
well, NR isbn S04 o0 0°14 0°14 — 
from Phosphoric oxide...... 0°07 0°07 — 
Loss by ignition ...... 0°93 0°93 — 


100°05 100°04 _ 


These numbers lead to the formula 2RO,Si0O, + Fe,0;,Si0,, in 
which RO = PbO + 3(CuO, FeO, MnO, CaO, MgO, K.,O, Na,O). 
Lindstrém observes that if the manganese in kentrolite, lately de- 
scribed by Damour and vom Rath, be regarded as sesquioxide, the 
—— formula of that mineral will become 2PbO,SiO, + Mn,0,,SiO., and 
will indicate isomorphism with melanotekite. 

2. Lindstrom also gives the analysis of a bustamite from Laangban, 
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a mineral new for Sweden. It occurs together with schefferite; js 
fine-cauliform ; red, reddish-grey or grey; translucent; has a strong 
vitreous to silky lustre; melts easily before the blowpipe, giving the 
reaction of manganese ; and exhibits two directions of cleavage nearly 
at right angles to each other. Sp. gr. 3°40. Analysis gave :— 


Pp. with 

SiOd,, MnO. FeO. CaO. MgO. BaO. K,O. Na,O. "SH, 
47°66 31°65 048 1816 118 019 O12 O15 O52 =1001) 
H. W. 


Existence of Epidote in the Syenite of the Ravin d’Enval, 
near Riom (Puy-de-Déme). By F. Gonnarp (Bull. Soc. Min. de 
la France, 1880, 3, 173; Jahrb. f. Min., 1882, 1, Ref., 23).—Epidote 
has hitherto been found but rarely in the Department of Puy-de- 
Dome. Bouillet mentions it as occurring in granules in syenite from 
the foot of the Puy-de-la-Rodde. Lecoq mentions its occurrence in 
the diorites above La Pradelle, near the village of Volvic (Riom). 
v. Lasaulx found it in yellowish microscopic crystals in the rock 
called “ petrosilex céroide,” near the Puy-de-Berzet. The epidote 
found by the author occurs as a group of small green crystals in veins 
of a syenite, consistirg of reddish felspar and green or black horn- 
blende. He has also observed the occurrence of compact epidote in 
veins of somewhat lighter colour, resembling that from the Ravin 
d’Enfer in the Pyrenees. H. W. 


Existence of a Mineral Analogous to Tachylyte in a Basalt 
of the Environs of Royat (Puy-de-Déme). By F. Gowvarp 
(Bull. Soc. Min. de la France, 1880, 3, 321; Jahrb. f. Min., 1882, 1, 
Ref., 28).—Crusts of a nut-brown to green substance, approximating 
in physical properties to the basic vitreous rock called tachylyte, 
are found in cavities of basalt, associated with groups of calcite 
crystals, on which are implanted transparent aragonites of the form 
coP.coPc. Pc. This substance, however, differs from tachylyte in 
not being attracted by the magnet, and in not dissolving readily in 
hydrochloric acid. This last property indicates a transition to hyalo- 
melane. H. W. 


Synthesis of Meteorites. By F. Fovqué and M. Lfvy (Compt. 
rend., 93, 674—675).—By igneous fusion the authors have succeeded 
in reproducing two crystalline types of minerals analogous to certain 
oligosidereal meteorites. The first, consisting of minerals free from 
felspar, are composed simply of silica, magnesia, and iron, and con- 
tain peridote, enstatite, ferrous oxide, and magnesic pyroxene; they 
have a contracted form and a granitoidal structure. The ferrous 
oxide is sometimes in isolated crystals, and sometimes accumulates in 
the interstices of the other minerals; it is easily reduced to metallic 
iron by exposure to the action of coal-gas at a low red heat. The 
magnesic pyroxene is identical with Ebelmen’s magnesic diopside. 

The second are felspathic, and contain anorthite associated with 
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‘ites is 
strong 
ng the 
nearly 


roxene and enstatite, or with peridote. Their structure resembles 
that of the ophites. 

The only notable difference between these artificial minerals and the 
natural ones is, that the latter are generally crumbly, whilst the 
former are very solid. D. A. L. 


Composition of the Mineral Water of Baréges. By HE. 
Frnon (J. Pharm. Chim. [5], 4, 546—548).—The water of the Spring 
Barzun, near the village of Baréges, has been carried to Luz for thera- 
peutic purposes; and in so doing the composition of the water has 
undergone little or no change. 

It contains chiefly sodium hydrogen sulphide, and on heating it 
with sulphur, a thiosulphate and a further quantity of sulphide is 
formed, owing to the decomposition of the sodium een <g> 
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Organic Chemistry. 


Some Salts of Chromium and Mercury. By F. W. Criarks 
and D. Srern (Am. Chem. J., 3, 351—354).—The following double 
salts of mercuric chloride and cyanide with alkaline chromates have 
long been known :-— 


1. (NH,).Cr,0;,HgCl,,H,0.. Darby, Richmond u. Abel. 
sasalt 2. 3(NH,).Cr,0;,HgCl, .... Richmond nu. Abel. 
—¢ 3 3. K,Cr,0,,HgClh........... Millon, Darby. 
82, 1, 4. K,Cr.0;,2HgCh ........ Darby. 
ating 5. K,Ur,0,,2HgCy, ........ Poggiale, Caillot u. Podevin. 
ylyte, 6. Ag,Cr,0;,2HgCy2.......- Darby. 


alcite 


form The first of these compounds (anhydrous, however, according to 


yte in the authors of this paper) is deposited in large showy crystals from 
ily in the concentrated solution of its two component salts in equivalent 
1yalo- proportions. It was found to contain 19°80 per cent. chromium, the 


theoretical percentage for the anhydrous salt being 19°88 ; whereas for 
a monohydrated salt it would be 19°22. 

Krom the mother-liquor of this compound, Richmond and Abel ob- 
tained the salt numbered 2. Clarke and Stern, however, failed to 
obtain this salt, or indeed any detinite compound, from the mother- 


W. 


ompt. 
oeded 


rtain liquor in question. On adding ammonia, a heavy dirty-yellow preci- 
from pitate was at first formed, which redissolved in an excess of the 


cone precipitant, the solution depositing a small quantity of dark clove- 


they brown granular crystals, probably-consisting of an ammonium chromate 
rrous combined with a chromate of one of the mercurammonium bases. 
tallie On adding a caustic alkali toa solution of the salt, (NH,).Cr,0;, HgCh, 
allie 


a yellow precipitate is formed, consisting of a basic chromate of mer- 
cury. From hot solutions, precipitates were obtained of variable com- 
position, but cold solutions yielded the salt 7HgO,2CrO,, previously 
obtained in Professor Clarke’s laboratory by Miss Helena Stallo, and 


The 


with 
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in a different way by Geuther (Annalen, 106, 244). Its formation js 
represented by the equation :— 


7[(NH,).Cr,0;,HgCl,] + 24NaOH = 12Na,CrO, + 14NH,Cl + 
7Hg0,2Cr0, + 12H,0, 


._The addition of a solution of borax to a solution of the salt, 
(NH,).Cr,0O;,HgCh,, produces a yellow precipitate, whose composition 
agrees approximately with the formula 4HgO,CrO,: on concentrating 
the filtrate from this precipitate, it yielded white crystals of boric acid, 
probably formed according to the equation :— 


6[ (NH,).Cr,0,,HgCl.} + 7Na,B,0, = Na,CrO, 8NH,Cl oa 
4HgO,CrO; + 14B,0,, 


If, instead of borax, hydrogen-disodium phosphate he used as the pre- 
cipitant, another basic chromate is thrown down, viz., 6HgO,CrO, :— 


6Hg0,CrO, + 11HPO, 


These results establish definitely the existence of the basic chromate 
7HgO,2CrO;, and render the existence of two other basic mercuric 
chromates highly probable. 

The salts numbered 3 and 4 in the preceding list were found difti-ult 
to purify. To number 5 Darby and Kammelsberg both assign the 
formula 2K,CrO,,3HgCy2, requirmg 9°09 per cent. chromium, whereas 
the simpler formula, K,CrO,,2HgCy:, above given requires 7°45. The 
authors’ experiments gave 7°62 per cent., confirming the latter for- 
mula. The salt numbered 6 was easily prepared, and its composition 
verified. The authors tried, but unsuccessfully, to obtain a corre- 
sponding salt containing thallium in place of silver; neither did they 
succeed in producing double salts of mercuric cyanide with ammonium 
chromate, ammonium dichromate, or potassium dichromate; or of 
mercuric chloride with ammonium chromate. H. W. 


Action of Hydriodic Acid on Propylene Chloriodide and 
Isopropyl Chloride. By R. D. Siva (Compt. rend., 93, 739—741). 
—In a former communication, the author described the action of 
hydriodic acid on epichlorhydrin, with the production of normal 
propy! chloride and a small quantity of a propyl iodide. These results 
led him to think that of the two probable formula for propylene 
chloriodide, CHMeC1.CH,I and CHMelI.CH,Cl, the former is the right 
one, an inference which is confirmed by the present experiments. 

When a current of hydriodic acid gas is passed into the chloriodide 
heated to 100°, isopropyl iodide is obtained, with separation of iodine. 
Hydriodic acid and the chloriodide also, when mixed in molecular 
proportions and heated in sealed tubes in a water-bath, gave rise to 
isopropyl chloride (b. p. about 36°). 

By heating isopropy! chloride in sealed tubes with hydriodic acid on 
a water-bath for 14 to 20 hours, it is converted into isopropy] iodide; 
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tion is ijn one experiment, where 40 grams were used, only 3 or 4 remained 
unaltered. D. A. L. 
4 Action of Zinc-ethyl and Zinc-methyl on Chlorinated 
2 Aldehydes. By K. Tuurniackn (Annalen, 210, 63—79).—As 
2H,0,, Wagner (ibid., 175, 361) had obtained methylethylearbinol by the 
action of zinc-ethyl on aldehyde, the author thought it advisable to 
extend the investigation to the chlorinated derivatives of aldehydes. 
Zinc-ethyl and Chloral——The chloral diluted with ether is run 
slowly into an ethereal solution of zinc-ethyl. The reaction takes 
place in the cold, with evolution of gas and formation of the 
erystalline compound CCl;.CH,.OZnEt, which when decomposed 
with water, gives zinc hydroxide, ethane, and trichlorethyl alcohol, 
CC);.CH,.OH, which crystallises in rhombic tablets (m. p. 17°8°, 
b.p. 151°, bar. = 737 mm., vap. dens. found 5°14, cale. 5°18), only 
slightly soluble in water, but soluble in all proportions in alcohol and 
ether. It has a pleasant ethereal odour. Its sp. gr. = 1°5500 at 
23°3°. Digested with acetic chloride in sealed tubes at 120—130°, it 
forms trichlorethyl acetate, CCl;.CH,OAc, an aromatic colourless 
oily liquid (vap. dens. found 6°89, calc. 6°63, b. p., with decomposition, 
167° at 736 mm., without decomposition, 71° at 18°3 mm.), insoluble 
in water, and sp. gr. 1°3907 at 23°3°. By oxidation with strong nitric 
acid, in which the trichlorethyl alcohol dissolves with slight rise of 
temperature, trichloracetic acid is formed. Lead trichloracetate, 
(C,Cl,0.),.Pb + 4H,0, is entirely decomposed by drying at 100°. 
Potash solution (sp. gr. 1°25) dissolves trichlorethyl alcohol, and 
after a short time gives rise to a very violent reaction. If, however, 
the potash solution is added drop by drop to the alcohol as long 
as there is any oil floating on the surface the reaction is complete, 
and goes on quietly: the product is chiefly trichlorethylglycollic acid, 
CCI;.CH,.O.CH,.COOH ; it forms small rhombic leaflets (m. p. 69°5°), 
soluble in ether, alcohol, and boiling water, very slightly in cold. By 
repeated fusion, it seems to give off water. The salts of this acid de- 
compose when their solutions are boiled for a long time. The calcium 
salt, (C,H,C1,0;).Ca + 3H,0, crystallises in tufts of shining needles, 
easily soluble in water; the 3H,O go off at 120°. The silver salt, 
| C,H,Cl,0,Ag, separates from its aqueous solution in hemispherical 
741). aggregations of thin broad needles, which turn black very quickly in 
the light. Besides this acid, small quantities of monochloracetic and 
formic acids are produced. 
Zinc-methyl and Chloral.—This reaction does not go on so violently 
as with the zinc-ethyl. The product is a gammy mass, and is decom- 
posed by dilute hydrochloric acid with the evolution of gas and the 
separation of an oil. This oil consisted chiefly of trichloropropyl alcohol, 
CCl,.CHMe.OH, which crystallises in small colourless needles, easily 
soluble in alcohol and ether, and running to an oil when brought in 
contact with water. It melts at 49°2°, sublimes at the ordinary tem- 
perature, and boils between 150—160° (vap. dens. found 5°48, cale. 
5°66). It has an agreeable aromatic camphor-like odour. Concen- 
trated solutions of potash dissolve it; the solution, however, soon 
decomposes with the separation of oily bodies. D. A. L. 
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Preparation of Ethyl Acetate (Dingl. polyt. J., 242, 231) ~ 
150 kilos. fused sodium acetate, 150 kilos. aleohol of 23 per cent. 
(Tralles), and 135 kilos. sulphuric acid, 66° B., are distilled with 
steam in a large copper still with jacketted bottom. The distillate 
was separated into three fractions, the total quantity of crude ether 
obtained .amounting to 233 kilos. Another quality of sodium 
acetate gave 363 kilos. crude ether from a mixture of 250 kilos, 
sodium acetate, 250 kilos. alcohol, and 225 kilos. sulphuric acid. The 
crude product is agitated with lime, the residue separated, and the 
ether rectitied with steam-heat. From the above 363 kilos. crude 
ether 334 kilos. rectified ether are obtained. To produce absolute 
acetic ether, the rectified product is washed with water, then treated 
with potash, and distilled. D. B. 


Production of Furfural by the Dry Distillation of Wood. 
By H. B. Hitt (Am. Chem. J., 3, 33—37).—In this paper, the author 
gives a brief description of the dry distillation of wood, as practised at 
Brooklyn, New York, for the manufacture of acetic acid. The wood, 
chiefly oak, is cut into small pieces and filled into rectangular retorts of 
boiler iron, each capable of containing a charge of five to six thousand 
kilograms, and placed in separate cells of an oven heated by hot-air 
flues, the temperature being carefully regulated by tuermometers 
built into each cell, from 150° at the beginning to 200° at the end of 
the distillation. The volatile products of the distillation are rectified 
in the usual way. In fractioning the crude wood-spirit, the distillate 
obtained after the more volatile portions have passed over, yields on 
dilution with water, a heavy yellow oil; and somewhat later the 
slightly acid aqueous distillate contains an abundance of the same 
oil in suspension, the total quantity obtained amounting to between 
03 and 0-4 per cent. of the crude wood-spirit taken. 

This oil, after being washed with water, dried over calcium chloride, 
and repeatedly rectified, distilled between 162° and 165°, the greater 
part boiling steadily at 162°. The boiling point and general 
character of the oil at once suggested the presence of furfural, and 
this was easily proved by its conversion into furfuramide, furfurine, 
and pyromucic acid. Its behaviour with alkalis, however, showed that 
it was not quite homogeneous, for when shaken with dilute potash 
or soda-ley, it assumed a brilliant yellow colour, and in a few moments 
became turbid from separation of a flocculent yellow precipitate, 
which proved to be chiefly pyroxanthin (p. 306). 

The production of furfural by the dry distillation of wood appears to 
have been first noticed, although by no means satisfactorily established, 
by Vélkel (Annalen, 86,65). V. Meyer afterwards found a small 
quantity of it in glacial acetic acid (Ber., 11, 1870). Greville Williams 
(Chem. News, 26, 231, 293) found that it was formed when wood 
was heated with water under pressure, although none could be obtained 
at ordinary pressures ; and similar results were obtained by H. Miiller 


(ibid., 247). H. W. 


Constitution of the Thiohydantoins and Thiocarbamates. 
By C. Lrepermann (Annalen, 207, 121—167).—Diphenylthiohydan- 
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toin prepared by Lange (Ber., 12, 595) was found to split up on treat- 
31).— ment with dilute alkali into diphenylcarbamide and thioglycollic acid ; 
cent. this decomposition was not altogether unexpected, inasmuch as Jiiger’s 

with phenylcarbodiimidothioacetic acid, prepared in a way by which phenyl- 
tillate thiocarbamide can also be obtained, likewise yields thioglycollic acid 
— to potash. According to the accepted formula of thiohydantoin, 
dium 


kilos. 

The 
d the 
crude 


Vou H.CH, 
Cs |, it does not appear how thioglycollic acid can be formed 
\NH.CO 
by its decomposition; it seemed therefore of interest to investigate 
the cause of this apparent discrepancy, and experiments with this 
solute object were made in common with A. Lange. Thioglycollic acid was 
eated obtained in quantity from diphenylthiohydantoin, and carefully 
B. examined, and its barium, lead, and mercury salts prepared and 
analysed: the lead salt proved to be normal, and not basic like that 
Vood. described by Claesson. 
uthor From diphenylthiohydantoin, a body having the formula C,H,;NSO, 
sed at can be obtained by heating it with hydrochloric acid. On experiment 
wood, this was also found to yield thioglycollic acid by heating with an 
rts of alkali. 
usand That the thioglycollic acid formed in these decompositions was 
ot-air not the result of a secondary action was proved by direct experiment ; 
eters glycollic acid was digested with alkaline sulphides and with diphenyl- 
nd of thiocarbamide, but no thioglycollic acid was produced. 


oe In order therefore to account for this formation of thioglycollic 
te 
is = acid, thiohydantoin must be formulated thus: NH: 0<8. CES co, 
r the 


and thiohydantoic acid, NH:C(NH,).8.CH,.COOH. Obviously, 
same therefore, monosubstitution derivatives must exist in two forms, 
Lween according to the atom of nitrogen to which they are attached. Jager’s 
phenylcarbodiimidoacetic acid would then be really one of the mono- 
phenylthiohydantoic acids, and P. Meyer’s pheuylthiohydantoin oneo 
the substituted thiohydantoins, the substitution having probably beer 
different in each case, as they are not convertible one into the other. 
In like manner, the body C,H;NSO, can be shown to have two possible 
isomeric forms, like its analogue thiocarbamacetic acid formed by 
the decomposition of thiohydantoin with an acid. 

In order to bring the new formula for thiohydantoin into accord 
with its synthesis from thiocarbamide and chloracetic acid, we must 
first assume the formation of an addition-product— 


CCl(NH,),.8.CH,.COOH, 


by which the double linking of sulphur to carbon is loosed, hydro- 
chloric acid being afterwards set free, and thiohydantoic acid formed. 
A case analogous to this is furnished in the formation of the bromide 
of ethylthiacetanilide from thiacetanilid and ethyl bromide (Wallach 
and Bleibtreu, Ber., 12, 1061). Here also the ethyl enters into com- 
bination with a sulphur-atom previously linked by both its affinities to 
carbon: numerous other instances are also cited by the same authors. 
In the formation of chlorphenylthiocarbimide Hofmann has also been 
obliged to make a similar assumption. 

VOL. XLII. @ 
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Thiocarbamide also combines directly with ethyl iodide or bromide, 
forming compounds which on decomposition yield thiocyanates and 
mercaptan, whereas thiohydantoin in such circumstances is inactive, 
the reason of this probably being that it no longer contains the group 
C:S. The absence of this group also explains the fact noticed before 
by several observers, that the thiocarbamides yield up their sulphur 
much more readily than the thiohydantoins. And lastly, as a reason 
for accepting the new formula, Andreasch has recently built up 
thiohydantoin from cyanamide and thioglycollic acid. 

The body, C,H,;NO,S, above alluded to may be prepared by heating 
in a sealed tube a mixture of phenyl thiocarbamate and chloracetic 
acid— 


OEt.CS.NHPh + CH,CLCOOH = HCl + EtHO + 
NPh.O<* CMs, 00, 


To this substance the author gives the name of phenyl] thiocarbimid- 
glycolide : it can also be prepared directly from phenyl thiocarbimide 
and chloracetic acid: here also, therefore, we have the breaking up of 
the group CS. 5 

The question next arose, as to whether this breaking up of the 
group CS occurred in the formation of other addition-products of the 
thiocarbimides, and particularly in the case of the thiocarbamates. 
The latter form salts with alkalis, from which they are precipitated by 
acids, and may thus be purified. Phenyl thiocarbamate treated this 
way was found to melt at 71°. The potassium and sodium compounds 
are not easily prepared, but the silver derivative was easily formed by 

recipitation with an ammoniacal solution of the silver oxide. Methyl 
phenylthiocarbamate is obtained by warming a mixture of methyl 
iodide and the silver salt suspended in ether: it boils at 260—265° 
with slight decomposition. The ethyl salt (m. p: 30°, b. p. 278— 
280°) is obtained in a similar way; they are both insoluble in water 
and alkalis. An easier method of preparation is to heat the alkaline 
solution of phenyl thiocarbamate with alcoholic iodides until the 
alkaline reaction has disappeared ; if too much alkali has been used, 
mercaptan is also produced. It appears that the etheric salts cannot be 
prepared without the direct intervention of alkalis—a fact which does 
not harmonise with the acceptation of the formula EtO.CS.NHPh 
for ethylic phenylthiocarbamate ; neither does it agree with the for- 
mation of silver and alkaline salts. The ethyl salt should also yield 
ethylaniline on decomposition. It was therefore heated for some time 
with dilute sulphuric acid: a strong odour of mercaptan was ob- 
served, and a strongly refractive oil distilled over which, on further 
purification, was found to boil at 156—159°, and showed the reactions 
and composition of ethyl thiocarbonate. The salt of a base was also 
left behind, which proved on examination to be aniline. The true 
formula for ethylic phenylthiocarbamate appears, therefore, in the fol- 
lowing equation :— 


NPh: C(OEt).SEt + H,O + H,SO, = NPhH,SO,H, + EtS.COOEt. 
According to the generally accepted formula it ought to yield ethyl 
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aniline and sulphuretted hydrogen on decomposition. The methyl 
salt was found to behave in a manner similarly to the ethyl salt. 
Phenyl thiocarbamate, under the same conditions, yielded aniline, car- 
bonic anhydride, and sulphuretted hydrogen. The methyl salt heated 
with aniline was decomposed into mercaptan and diphenylcarbamide : 
with hydrochloric acid, methyl chloride and phenyl] thiocarbamate are 
formed. 

A dithio-compound can be obtained from the silver salt of phenyl 
thiocarbamate by treating it with iodine, just as a dithio-compound 
can be prepared from mercaptan: it forms fine prismatic crystals, 
melting at 102°, and appears to be expressed by the formula 
NPh: C(ORt)S.8(OFt)C :NPh. Paratolyl thiocarbamate, prepared by 
heating a mixture of paratolylthiocarbimide with absolute alcohol at 
CO. 130°, is obtained in fine crystals belonging to the asymmetrical system 
(m. p. 87°). The ortho-compound is a liquid, and the meta-compound 
imid- forms crystals (m. p. 67°) very like the para-derivative. They are all 
imide {§ soluble in alkalis, and form silver salts by precipitation. The methyl 
up of and ethyl salts, prepared as in the case of phenyl thiocarbamate, boil 
above 250°, with slight decomposition. Their decomposition-products 
f the have been studied in detail in the case of the para-compound, and 
of the qualitatively with the others: in all cases ethyl thiocarbonate and the 
nates. corresponding toluidine were detected. Whether these decomposition- 
ed by #@ products of the thiocarbamates are due to an atomic rearrangement 
i this {§ during the process, or whether a change of formula is necessary for 
punds § allthe addition-products obtained from thiocarbimides, are questions 
which must be left for further investigation. J. K. C. 


Some New Compounds of Platinum. By F. W. Crarke and 
Mary E. Owens (Am. Chem. J., 3, 350).—When cold alcoholic solu- 
tions of platinic chloride and potassium cyanate are mixed, a pale buff- 
yellow precipitate is thrown down, which decomposes partially on 
heating the mixture, apparently with separation of metallic platinum, 
but may be obtained in a stable condition by filtration, washing with 
ileohol, and drying at the ordinary temperature over sulphuric acid. 
It is soluble in water, but quite insoluble in alcohol, and its aqueous 
lation is decomposed by boiling. The analysis gave numbers agreeing 
vith the formula K,PtCl,(CNO) + H,0. 

Platosodiammonium chloroplatinate, N,H,,PtCl,,PtCl, (green salt of 
Magnus), dissolves readily in a hot aqueous solution of potassium 
tyanate, yielding a dark-brown solution which, when concentrated 
oer the water-bath, deposits pale-yellow needles, the mother-liquor 
jielding fine clusters of brown needles. The yellow salt contained 
jlatinam (43°93 per cent.), potassium, ammonia, water, and carbon ; 
tte brown crystals containedsammonia, platinum, and chlorine. 

Strychnine chloroplatinate boiled for a short time with aqueous 
potassium thiocyanate, forms a blood-red solution which, on cooling, 
ieposits a brilliant red crystalline precipitate consisting of— 


(C.,H»,N,0,).H,PtCy.S.. H. W. 
Meta-isocymene. By W. Keser (Annalen, 210, 1—62).—The 


faper mainly consists of a republication of results already published 
22 
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in the Berichte (13, 388, 1157—1163, 1399—1432, 1829—1831; 14, 
1240—1241), and abstracted in this Journal (38, 678, 877, 878; 40, 
809). Tothese are now added the following details and remarks :— 
Metaisocymene boils at 174—176°, and does not solidify at —25°; its 
refractive index is 1°493. 
Metuisocymenesulphonic Acids.—Of these acids, there are four possible 
isomerides, and the author has observed four different forms of crys. 
tallisation in the lead salts, but has as yet only thoroughly examined 
two of these acids, of which the barium sults, &c., have already 
been described (Abstr., 1880, 878). The a-acid is best prepared by 
recrystallising and decomposing its lead salt. On evaporating the 
solution, it is left as a syrup which crystallises on standing over sul- 
phurie acid ina vacuum. It is hygroscopic, and melts at 88—90’. 
The barium salt is obtained crystalline by adding barium chloride toa 
boiling solution of the calcium salt. The lead salt, (CjH,3SO;)2Pb + 
H,0, crystallises in large glistening leaflets, only slightly soluble in 
water, easily in 75 per cent. alcohol. The potassium salt, CyH,,S0,K 
+ 3H,0, is easily soluble in water, and crystallises from its hot satu- 
rated solution in large shining tablets. The sodium salt, CjHi;SO,Na 
+ H,O, is very similar to the potassium salt. The copper salt, 
(CyH»SO;),Cu + 2H,0, forms brilliant pale-blue leaflets, very soluble 
in water. The sulphamide (loc. cit.) is best purified by recrystallisation 
from light petroleum. On treating the aqueous solution of the a-acid 
with bromine in the cold, the bromine quickly disappears, and bromo- 
cymene is precipitated. As soon as the formation of bromocymene is 
once finished, the solution can be boiled with excess of bromine with- 
out any more bromocymene being produced ; but if, on the other hand, 
the solution is heated to boiling from the beginning, the products are 
only bromocymene and sulphuric acid. The solution poured off from 
the bromocymene produced in the cold, when neutralised with lead 
carbonate, filtered, evaporated to dryness, and extracted with absolute 
alcohol, contains the lead salt of the brominated sulphonic acid; this 
is evaporated to dryness, the salt dissolved in water, and decomposed. 
Monobrom-a-metaisocymenesulphonic acid forms a syrup which turns 
brown when the heating is continued, and on cooling sets to a crys 
talline hygroscopic mass. The acid can be obtained from its solution 
in strong hydrochloric acid in large colourless leaflets with a mother- 
of-pearl-like lustre (m. p. 108—109°). It is very hygroscopic. The 
lead salt, (CH ,BrSO;).Pb + 3H,9, is scarcely soluble in cold water, 
easily in absolute alcohol, hot water, and 70 per cent. alcohol, which is 
the best solvent. It crystallises in tufts of needles, and loses its water 
at 110°. a-Metaisocymenol, CsH;.C;H;Me.OH, is prepared in the usual 
way by fusing the potassium salt of the sulphonic acid with potash. 
It is a colourless, strongly refractive (index = 1°525) liquid (b. p. 
231°), does not solidify at —25°, is moderately soluble in water, and 
miscible with alcohol and ether. Its odour is like that of thymol, 
whilst its vapour is irritating, and causes coughing. It gives but 4 
slight violet coloration with ferric chloride. Benzoyl-2-metaisocyment! 
is made by digesting the a-cymenol with benzoic chloride. The pro 
duct crystallises from light petroleum in large monoclinic crystals* 
* Measured by Knop and by Cathrein, 
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31; 14, I (m. p. 73°). Benzoyl-z-cymenol dissolves in warm nitric acid with the 
8; 40, JB production of tarry products. If, however, it is first dissolved in 
ks :— glacial acetic acid, and then the calculated quantity of strong nitric 
25°; its I acid added, a crystalline nitro-derivative will be formed. 
B-Metaisocymenesulphonic acid, prepared by decomposing the barium 
possible J salt with a sufficient quantity of sulphuric acid, is a hygroscopic syrup 
of crys. soluble in water, alcohol, and ether. Its salts are very soluble. The 
amined @ barium salt and sulphamide have been already described (loc. cit.). The 
already latter becomes transparent at 106°, and melts at 108°. When bromine 
ured by [mis added to cymene in the cold, a dibromo-derivative is formed which, 
ing the J ou treatment with alcoholic potash, is reduced and gives monobromo- 
ver sul. J cymene; the latter acts on silver acetate producing silver bromide. 
3—9)°. [ Bromine, under other circumstances, acts very energetically, and 
ide toa @ Yields products which are very easily decomposed. 
)oPb + The author considers the formation of bromocymene from the cymene- 
uble in | sulphonic acid mentioned above, as a reaction analogous to the oxida- 
|,380,K [— tion of sulphurous to sulphuric acid by means of bromine and water, 
yt satu. IE the only difference being that one hydrogen-atom in the acid is replaced 
,80,Na & bya hydrocarbon group. This decomposition of sulphonic acids by 
er salt, | bromine takes place more easily when the hydrocarbon group itself is 
soluble easily acted on by bromine. He then goes on to show, that if the 
lisation (@ bromine replaces the sulphonic group it will occupy the same position ; 
 a.acid | but if, on the other hand, it does not replace this group, but, instead, 
bromo- {@ forms a bromo-derivative of the sulphonic acid, then it will not occupy 
nene is | the same position as the sulphonic group. By passing chlorine, 
e with- @ diluted with its own volume of carbonic anhydride, into the vapour 
r hand, { of boiling cymene until the temperature is about 230°, chlorinated 
cts are | bodies are obtained which distil with slight decomposition. The 
ff from | fraction boiling below 230° gives up the greater part of its chlorine 
h lead to alcoholic potash. The product, a mobile liquid, has 13°19 per cent. 
bsolute J Chlorine, and takes up bromine without the evolution of hydrobromic 
d; this § acid. Fraction 230—250° gives numbers for dichlorocymene, although 
n posed. itis most probably a mixture. Dilute nitric acid converts this chloro- 
: turns derivative into metatoluic acid. Heated at 150° with alcoholic am- 
a crys jj monia, it yields a body which is soluble in hydrochloric acid and gives 
olution @ % yellow precipitate with platinic chloride. 'rinitrometaisocymene, 
nother: | CiHy(NO,);, can be prepared by treating metaisocymene with a mix- 
The ture of 1 part of fuming nitric acid and 4 parts sulphuric acid; at 
first the action is violent, and the mixture must be cooled ; but finally, 
to complete the reaction, it is necessary to heat on a water-bath. It 
crystallises from petroleum in brilliant yellowish-white leaflets (m. p. 
72—73°), very soluble in alcohol and ether. It has a characteristic 
musky odour. Oxidised with dilute nitric acid or chromy] chloride, 
metaisocymene yields metatoluic acid (compare Paternd and Scichilone, 
Abstr., 1881, 423). The author thinks that Etard has made a slight 
mistake as regards the chocolate-brown powder, C,H,,.2Cr0O,Cl, 
(Ber., 14, 848), breaking up, on addition of water, into an aldehyde, 
-ymendl chromic dichloride, and chromic acid ; for he at least found no chromic 
1e pro: acid present, and further suggests the improbability of an aldehyde 
ystals* fH eXisting in presence of chromic acid. 
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Orthoanisidine and Amidodimethylquinol. By O. Mii. 
HAUSER (Annalen, 20'7, 235—256).—The main object of this research 
was to obtain the [1:2:4] trihydroxybenzene by the oxidation of 
orthoanisidine and removal of the methyl group. This attempt was 
unsuccessful, and the author confines himself chiefly to the description 
of orthoanisidine and its derivatives. Orthoanisidine was obtained by 
heating a mixture of orthonitrophenol, potash, and methyl iodide, dis. 
solved in wood spirit, for six hours on a water-bath, and reducing the 
orthonitroanisoil thus produced by tin and hydrochloric acid. Ortho. 
anisidine boils at 226°5°, and gives a wine-red colour with sulphuric 
acid and potassium dichromate. 

Orthoanisidine hydrochloride, CsH,(OMe).NH;.HCl, is formed by 
treating anisidine with concentrated hydrochloric acid ; it forms colour. 
less needles, soluble in water and alcohol. The hydrobromide is 
similar in its properties. The hydriodide crystallises in fine long 
needles. The nitrate and acid sulphate were obtained in colourless 
erystals, whilst the sulphate and oxalate are slightly tinged with red, 
and the picrate forms fine yellow needles. 

Acetylaniside, CsH(OMe).NHAc, obtained by heating anisidine 
with acetic anhydride, melts at 78°, and boils at 302—305°. Nitro. 
acetylaniside melts at 143°, and the dinitro-compound at 157° ; they 
are separated by cold alcohol, in which the latter is nearly insoluble. 

Benzoylaniside, prepared in the usual manner, forms slightly coloured 
crystals (m. p. 59°5°), soluble in alcohol and ether. 

Monoanisylearbamide, CysH,(OMe).NH.CONH), prepared in the 
same way as monophenylearbamide, forms colourless crystals (m. p. 
146-5"), soluble in hot water and alcohol. 

Dianisylearbamide is formed by passing carbonic oxychloride through 
a solution of anisidine in benzene; it is separated from anisidine 
hydrochloride, and purified by repeated crystallisation from alcohol. 
The crystals melt at 174°. Monoanisylthiocarbamide and dianisyl- 
thiocarbamide form white needles, melting at 152° and 134°5° re. 
spectively. 

Monomethylanisidine was obtained by mixing cooled anisidine and 
methyl iodide together, and gradually warming the mixture. The 
final product was not quite pure; it boiled at 218—220°, formed salts 
with acids, and a platinochloride. Dimethylanisidine, formed by 
further heating with methyl iodide, is a colourless liquid, smelling 
like dimethylaniline. It boils at 210—212°, and has a normal vapour- 
density ; its platinochloride is almost insoluble in water. 

Trimethylanisylammonium iodide was formed in the preparation of 
the dimethyl compound in brilliant plates. By the oxidation of ortho- 
anisidine, a methoxyquinone, C,H;(OMe)O,, was formed in yellow 
needles (m. p. 138°), but in such small quantities as to prevent a 
further investigation of its derivatives. The author therefore endea- 
voured to arrive at the same result from dimethylquinol, which he 
prepared by heating quinol with potash and methyl iodide. It was 
then converted into nitrodimethylquinol by dissolving it in glacial 
acetic acid, and treating it with dilute nitric acid. The product re- 
duced with tin and hydrochloric acid yields the hydrochloride of 
amidodimethylquinol, from which the base is obtained in greenish 
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a crystals (m. p. 81°). All attempts, however, to prepare a hydroxy- 
tion of @ dimethylquinol from this body were unsuccessful. J. K. C. 
pt was Salicin. By R. H. Parker (Pharm. J. Trans. [3], 12, 378).— 
ription {— Various discordant numbers being given for the solubility of salicin, 
ined by % the author determined it carefully, and states that it may be taken as 
de, dis- 1 in 28 for cold solution, 1 in 24 if previously dissolved by heat. The 
ing the JB presence of glycerol slightly diminishes the solubility. 
Ortho. Salicin, when heated to 268°, either per se or dissolved in glycerol, is 
lphurie §% decomposed, yielding a brown resin, water, salicylol, and other bodies. 

' Web Ee 


ned by ® Paracholesterin from Aithalium Septicum. By J. RurnKe 
colour and H. Ropewap (Annalen, 207, 229—235).—From the dried alco- 
mide is H holic extract of the protoplasma of Athaliwm septicum, ether separates 
1¢ long HF 4 brown oil, which solidifies on standing, and may be purified by re- 
lourless #§ crystallisation from ether. This substance in its general properties 
th red, HF shows a strong resemblance to cholesterin and isocholesterin, and more 
ee particularly to Beneke’s phytosterin. It is easily soluble in chloroform 
risidine and ether, and in hot alcohol. The chloroform solution, when shaken 
: Nitro. with concentrated sulphuric acid, is at first coloured yellowish-brown, 
; they but afterwards changes to blue and violet, while the sulphuric acid 
uble. is gradually coloared brown, with an increasing green fluorescence. 
oloured J This reaction distinguishes it from normal cholesterin. Paracholes- 
terin melts at 134—1345°, has a specific rotatory power of —28°, and 
in the on analysis shows the same chemical composition as cholesterin. Its 
| (m. p. benzoyl-compound crystallises in thin tables with rectangular faces, 
and melts at 127—128°; in this respect it differs from isocholesterin. 
hrough # jt shows great resemblance to phytosterin in everything but its 
nisidine specific rotatory power, which is rather lower than that of phytosterin. 
alcohol. J.K.¢. 
pd Alkyl-substituted Amido-acids. By H. Scuir (Annalen, 210, 
1144—123).—If the glycose only is removed from helicin, the residue 
ne and fg @2sists of a crystalline body, which, on warming with hydrochloric 
». The fg *id, breaks up into salicylic anhydride and the hydrochloride of the 
ed salts jg %™do-acid. Compounds of similar constitution can be easily formed 
ned by by the direct combination of aldehydes with amido-acids, water being 
melling eliminated. In this paper some such derivatives of, amidobenzoic 
vapour acid, &e., are described. 

By adding a warm aqueous solution of salicylaldehyde to a 5—8 
tion of jg Pet cent. solution of [1:3] amidobenzoic acid, [1:2] hydrowybenzy- 
f ortho. jy eamidobenzoic acid, OH.C.H,.CH : N.BzO, crystallises out in yellow 
needles (melting’ at 190° to an orange-coloured fluid). It (the under- 


= 4 mentioned bodies also) is very soluble in alcohol and benzene; but is 
endea- jy Partially dissociated by warm water. Salicylaldehyde forms a similar 
hich he body with [1: 2:5] amidosalicylic acid. An aqueous solution of the 


hydrochloride of the amido-acid is mixed with the aldehyde dissolved 
glacial in soda, at 50°. The body, COOH.C,H,OH).N : CH.C.H,.OH, erys- 
uct ree  “llises in colourless needles (m. p. 245° with decomposition), which 
ride of g “2 chrome-yellow when dried in the air. By mixing aqueous solu- 
tion of amidobenzoic and acetaldehyde, ethylideneamidobenzoic acid, 
CHMe:NBzO, separates out as a white curdy mass, soon turning red. 


It was 


reenish 
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It melts under boiling water, and by continuing the boiling gives off 
carbonic anhydride, and is gradually converted into a vivid red solid 
mass (m. p. 200°), soluble in alcohol, which consists partially of salts 
of ethylidene-amidobenzoic acid and ethylideneaniline, NPh:CHMe. 
Tsobutyleneamidobenzoic acid ,;CHMe,.CH : NBzO, prepared from dilute 
solutions, crystallises in white slender needles, soluble in dilute alkalis in 
the cold, ‘without decomposition. When heated, it becomes red, softens 
at 130°, melts about 145—1 50°, and decomposes completely at 190°. The 
ammonium salt loses half its ammonia over sulphuric acid ; the solution 
of this salt precipitates barium and magnesium salts white ; copper, pale 
green; nickel, flesh-coloured ; ferric salts in brown flocks; silver salts 
on slightly warming white, but on stronger heating reduction sets in, 
Tsoamylidene-amidobenzoic acid, CHMe2.CH:.CH : NBzO, forms white 
crystalline flocks, softening at 100°, melting at 130°, and decomposing 
above this temperature, giving off carbonic anhydride, and yielding 
the liquid modification of amylideneaniline. Cinanthaldehyde and 
amidobenzoic acid do not combine so readily, for even after heating at 
120° for some time, only part of the mixture is converted into cenan- 
thamidobenzoic acid, a viscous oil. The product from benzaldehyde and 
amidobenzoic acid could not be obtained pure. On digesting the mixed 
alcoholic solutions of equal weights of isatin and amidobenzoic acid 


with a reflux condenser, isatamidobenzoic acid, NH<&A'D>C:N : NBz0, 


PS gpg out in a short time, on cooling in hard yellow crystals 
(m. p. 251—253°), scarcely soluble in water, with ‘decomposition, 
yielding " phenylimidoisatin. The compounds from the aldehydes of 
the fatty acids give an intense red-violet coloration (which immediately 
disappears) with concentrated nitric acid which has been coloured 
yellow with potassium dichromate. Chloral gives with amidobenzoic 
acid a crystalline substance, soluble in spirits of wine and in water. 
The behaviour of amidocuminic acid with aldehydes is similar to that 
of amidobenzoic acid, but the products are more stable ; whilst amido- 
acetic acid, amido-caproic acid, tyrosine, and asparagine do not give 
derivatives with aldehydes without the intervention of dehydrating 
agents. Acetone does not act directly on amidobenzoic acid. . 
D. A. L. 
Aldehydosulphites of Amido-acids and Amines. By H. 
Scuirr (Annalen, 210, 123—132).—-The unstable sulphites of the 
amines and amido-acids are capable of forming stable neutral bodies 
with aldehydes. If aqueous solutions of amido-acids, saturated with 
sulpburous acid, are shaken up with aldehydes, the latter are quickly 
taken up with evolution of heat, and formation of very soluble 
compounds; these solutions on evaporation leave colourless, syrups, 
which set slowly to white crystalline masses. With acids and alkalis 
these bodies behave like the aldehydesulphites. Some of them lose 
sulphurous acid in the desiccator. Benzaldehydeamidobenzoic sulphite, 
COOH.C,H,NH, + H,SO, + C;H;.CHO, partially separates out in 
crystals from a concentrated solution. Cnanthamidobenzoic sulphite is 
a similar body. (Enanthamidoacetic sulphite, C,H,,O0 + H,SO; + 
NH,.C,0,H,, is soluble in aleohol, and insoluble in ether. Benzaldehyde- 
amidoacetic sulphite, C,H;NO, + H.SO; + C;H,O, concentrated solu- 
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tions set to crystalline masses. Glycosalicylamidoacetic sulphite was not 
analysed. Glycosalicylsodium sulphite, (CeH,,0..0.C;Hy.CHO),;NaHSO,, 
forms white crystalline hygroscopic masses. Isatinamidoacetic sul- 
phite can only be crystallised from its concentrated aqueous solution, 
and is very hygroscopic. G?nanthamidoeaproic sulphite could not be crys- 
tallised. Glycosalicylamidocaprotc sulphite crystallises with great diffi- 
culty. These compounds cannot be recrystallised without decomposing. 
In conjunction with A. Piutti, the author has analysed some 
analogous compounds which were prepared some years ago, and has 
hence furnished some data as regards their stability. There are some 
theoretical considerations. D. A. L. 


Constitution of the Arsonium and Phosphonium Com. 


posing pounds. By A. Micwaenis and A. Link (Annalen, 207, 193—21%). 
elding —Following the same line of thought as v. Meyer in the ammonium 
le and compounds, the authors have prepared diphenylmethyl- and diphenyl- 
ting at ethyl-arsines and phosphines, and combined them alternately with 
cenan- ethyl and methyl iodide, the resulting arsonium and phosphonium 
de and compounds being minutely compared in order to ascertain their 
mixed divergence or identity. They have proved that the diphenylethyl- 
¢ acid methylarsonium salts are identical in every respect with those of 


NB20 diphenyl-methylethyl-arsonium, and found that the same law holds 
a good for the phosphonium compounds, thus establishing the quinqui- 
ry stals valence of phosphorus and arsenic in these combinations. 

sition, Starting from diphenylchlorarsine, prepared by dropping mercury 
des of diphenyl into excess of hot phenyldichlorarsine and heating the mix- 
diately ture, the chlorine was replaced by ethyl and the diphenylethylarsine 
loured (b. p. 320°) thus formed combined with methyl iodide in the cold. 
eNZOIC Diphenylethylmethyl-arsonium iodide after being purified by crystal- 
water. lisation from a weak alkaline solution, forms white needles (m. p. 
to that 170°), belonging to the rhombic system ; it is almost insoluble in cold, 
but easily in hot water. When heated, it is decomposed into dipheny]- 
methyl-arsine and ethyl iodide. 

Diphenylethylmethyl-arsonium Platinochloride.—The corresponding 
arsonium iodide is decomposed by moist silver oxide, an aqueous 
solution of the hydroxide being obtained, which exhibits the usual 
characteristics of arsonium hydroxides, and yields a platinochloride, 
soluble in boiling water, and melting at 214° with slight decomposition. 
The picrate is soluble in hot water, and crystallises therefrom in 
yellow needles (m. p. 95°). Diphenylmethyl-arsine, prepared like 
ethyl-arsine, boils at 306°, and combines with ethyl iodide to form 
“oluble diphenylmethylethyl-arsonium iodide, which exhibits identically the 
yrups, same properties as the iodide obtained from diphenylethyl-arsine : it 
alkalis crystallises in the rhombic system, showing the same faces and angles, 
n lose has the same solubility in water, and decomposes on heating into the 
Iphite, same products (m. p. 170°). The platinochloride and picrate are also 
vat in identical with those of diphenylethylmethyl-arsonium. In a similar 
hite is manner were prepared diphenyldimethyl-arsonium iodide in white 
30; + crystals (m. p. 109°), and the corresponding platinochloride (m. p. 
ehyde- 219°). Monophenyldimethyl-arsine (b. p. 200°), prepared by the 
solu- action of zinc methyl on phenyldichlorarsine, forms a crystalline 
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iodide with methyl iodide (m. p. 244°): the corresponding platino- 
chloride melts at 219°. 

Diphenylchlorophosphine was prepared by heating phospheny] 
chloride with mercury diphenyl]: it is a colourless oily liquid, sp. gr. 
1:229 at 15°; b. p. 320°. It oxidises easily in moist air to diphenyl- 
phosphinic acid. By treating it with zinc-methyl, diphenylmethylphos- 
phine is obtained as a colourless, oily, strongly smelling liquid (b. p. 
284°), which absorbs oxygen rapidly. It combines easily with methy] 
iodide, forming diphenyldimethyl-phosphonium iodide in needles 
(m. p. 241°). The corresponding platinochloride melts at 218°. 

Diphenylmethylethyl-phosphonium iodide prepared from the above 
phosphine crystallises in the rhombic system (m. p. 181°): the corre. 
sponding hydroxide, chloride, and platinochloride were also prepared, 
the latter melting at 220°. The picrate melts at 86°. 

Diphenylethylphosphine (b. p. 293°), obtained like the methyl com- 
pound, exhibits similar properties. From ethyl iodide the diphenyl- 
diethylphosphonium compounds are obtained, possessing the usual 
characteristics; the iodide melts at 204°, and the platinochloride at 
218°. With methyl iodide, diphenylethylmethyl-phosphonium iodide 
is formed in crystals belonging to the rhombic system, melting at 181°, 
and in its other properties and those of its derivatives, showing a com- 
plete identity with those of the diphenylmethylethyl-phosphonium 
salts. Hence it is clear that when the same number of the same 
organic radicals are present, the properties of the arsonium and phos- 
phonium compounds are independent of the position of the radicals in 
the group. It is then in the highest degree probable that the ele- 
ments of the nitrogen group are pentavalent in these 2 

Pyroxanthin. By H. B. Hi (Am. Chem. J., 3, 332—339).— 
This substance, discovered by Scanlan (1835) in the residue obtained 
in preparing methy] alcohol from crude wood-spirit by means of lime, 
was further studied in 1836 by Apjohn and Gregory (Annalen, 21, 
143), who deduced from their analyses the formula C,,H,,O,. Gmelin 
(Handbook, Engl. Ed., 7, 157) suggested the formula C,)H,O, but did 
not support it by any experimental evidence. The author of the pre- 
sent paper has obtained two well-defined bromine-derivatives, from 
whose composition he deduces for pyroxanthin the formula C,;H,,03. 

Pyroxanthin is the chief constituent of the yellow flocculent preci- 
pitate formed by the action of alkalis on the crude furfural obtained 
in the dry distillation of wood (p. 296). After the portion of this 
crude furfural which volatilises with steam has been distilled off, 
there remains a red viscous oil which partly solidifies on cooling ; and 
on treating the semi-solid mass with small quantities of cold alcohol, 
the red oil dissolves, while the greater part of the pyroxanthin is left 
behind in minute crystals. These, having been well washed with cold 
alcohol, are crystallised from boiling alcohol, best with addition of bone- 
black, till the substance has a clear bright orange-yellow colour. 

Pyroxanthin is quite insoluble in water, and very sparingly soluble 
in ether and in carbon sulphide; in hot alcohol, benzene or glacial 
acetic acid, it dissolves abundantly, and crystallises in well-developed 
forms on cooling. From alcohol, it crystallises in small brillant 
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orange-yellow needles with blue reflex ; from benzene in rather large 
reddish-yellow monoclinic prisms; from glacial acetic acid in flat 
radiate needles formed by the development of the prism in the direc- 
tion of the orthodiagonal, a: b: ¢ = 2:°748: 1: 1:413. Angle ac = 
87° 56’. Observed faces, coP, oP, + Pa, —P&, OP. 
Pyroxanthin melts at 162°, and volatilises with partial decomposi- 
tion at a higher temperature, but may be readily sublimed by careful 
heating in a stream of hot air. It dissolves in strong sulphuric acid 
with a deep purple colour, in hydrochloric or hydrobromic acid with a 
crimson colour, and is precipitated by water from these solutions 
apparently unchanged. It is quite insoluble in aqueous alkalis, and is 
merely carbonised by melting potash. Bromine attacks it strongly, 
and under certain conditions forms well crystallised products. 
Dibromopyroxanthin tetrabromide, C;HyBr.0;,Br,, is formed on 
adding 3} parts bromine diluted with an equal weight of carbon sul- 
hide to pyroxanthin suspended in ten times its weight of the same 
Reatd ; and on leaving the deep-red solution to itself for 24 hours, 
and then distilling off the solvent, the tetrabromide separates in small, 
brilliant, colourless triclinic prisms, which may be purified by washing 
with ether. When heated, it decomposes below 100°, with carbonisa- 
tion and evolution of hydrogen bromide. It is very slightly soluble 
in ether and in carbon bisulphide, easily in boiling benzene or chloro- 
form, the greater part separating out on cooling. In cold alcohol or 
glacial acetic acid it is but sparingly soluble, but dissolves on warm- 
ing, with decomposition, forming a yellow solution. Strong sulphuric 
acid carbonises it on heating. Exposed to bromine-vapour, it deli- 
quesces rapidly, forming a dark syrup which gradually solidifies over 
lime in a vacuum; the product does not, however, appear to be of 
definite composition. 
Dibromopyroxanthin, Cy.HyBr,O3, is best prepared by boiling the 
tetrabromide with absolute alcohol, and adding zinc-dust or finely 
powdered antimony. It dissolves readily in hot, sparingly in cold 
alcohol, easily in ether or carbon bisulphide, very easily in benzene, 
glacial acetic acid or chloroform, and crystallises from the last-mentioned 
solvent in large compact twinned monoclinic crystals, which are 
dichroic. Strong sulphuric acid dissolves it, forming a deep blue 
solution from which water throws down a yellow precipitate appa- 
rently consisting of the unchanged substance. When quickly heated 
on platinum foil, it melts to a pertectly clear liquid, but decomposes and 
carbonises when the temperature is more gradually raised: hence its 
melting point cannot be determined. A solution of dibromopyroxan- 
thin in carbon bisulphide mixed with bromine gradually deposits 
crystals of the tetrabromide. Dibromopyroxanthin does not appear 
to be formed in the free state by treating pyroxanthin with quantities 
of bromine less than suflicient to form the tetrabromide, the solutions 
thus obtained yielding on evaporation nothing but indefinite pro- 
ducts. H. W. 


Fruit of Omphalocarpum Procera. By W. A. H. Naytor 
(Pharm. J. Trans. {3}, 12, 478—480).—To determine whether the 
proximate principles of the Omphalocarpum are allied to those of the 
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order Ternstraemiacee or Sapotacee, the following research was under- 
taken :— 

When dried at 54° C. the fruit loses 50 per cent., and its pericarp 
yields to benzene a viscid amber-coloured resin partially soluble in 
alcohol (sp. gr. 0°795). 

The insoluble portion melts at 90°, and from its properties appears 
to be a congener of gutta. 

The soluble portion is a pale orange- or amber-coloured resin, closely 
corresponding in its reactions and general characters with fluavil, one 
of the products of the oxidation of gutta-percha. 

The portion insoluble in benzene is partially soluble in alcohol (80 
per cent.), and this soluble portion is again only partially dissolved by 
alcohol (sp. gr. 0°795). 

The portion insoluble in strong alcohol consists of (a) a wax, m. p. 
59°, soluble in chloroform, ether, benzene, and cold strong alcohol, 
also in boiling potash, frém which it is precipitated on adding an 
acid; (b) a glucoside, a yellow amorphous powder soluble in alcohol 
and water, and imparting to the latter a soap-like froth, but insoluble 
in ether; when treated with hydrochloric acid, it yields glucose and a 
body having the properties of sapogenin. The glucoside itself pos- 
sesses properties analogous to saponin, but its greater solubility in 
alcohol seems to associate it with monesin. 

The fruit also contains a neutral principle, to which the name 
Omphalocarpin is given, soluble in alcohol, less so in water, and still 
less in chloroform and ether; it crystallises from boiling alcohol in 
silky needles, which are free from nitrogen; treated with warm sul- 
phuric acid it yields a rich purple-crimson colour. Besides omphalo- 
carpin the plant contains a bitter principle resembling cinchona-red 
in appearance. It is insoluble in ether and chloroform, but is readily 
dissolved by potash, from which solution it is precipitated on addition 
of an acid. Finally, this fruit contains an organic acid very soluble 
in alcohol and water, probably malic acid. 

The seeds yield a bland fixed oil capable of saponification, yielding 
an acid melting at 32° and soluble in ether. 

No alkaloid was found in either the pericarp or the seeds. 

These results lead to the conclusion that O. procera is more closely 
allied to the Sapotacee than to the Ternstramiacee. L. T. O'S. 


Blue Colouring Principle of Thevetia Nereifolia. By 
C. I. H. Warven (Pharm. J. Trans. [3], 12, 417—418).—Some 
kernels of the above fruit, from which the oil had been removed by 
pressure, were extracted with alcohol, and the thevetin, a poisonous 
glucoside, removed from the filtrate by concentration and filtration; 
the dark mother-liquor was repeatedly agitated with chloroform, then 
neutralised with sodium carbonate, shaken up with ether, and the 
dissolved ether removed by exposure to air; basic lead acetete was 
now added in slight excess, the dark brown precipitate filtered off, 
and the bulk of the lead removed from the filtrate by tannin, the 
last traces by sulphuretted hydrogen; the amber-coloured filtrate 
evaporated to dryness on the water-bavh contained the psendo-indican 
contaminated with thevetin and extractives. The further purification 
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of the pseudo-indican was not proceeded with. It is a non-crystalline 
bright yellow transparent and slightly hygroscopic solid, easily pul- 
verisable. It dissolves readily in water and in ethyl, methyl and 
amyl alcohols. It has a neutral reaction and an unpleasant taste, but 
neither bitter nor acid. Concentrated hydrochloric acia produces an 
almost immediate bright blue coloration in its aqueous solution; the 
dilute acid only on heating, blue flocks separating. Glucose was 
detected in the colourless filtrate. 

Thevetin-blue when dry is a dark amorphous insoluble powder. It 
forms a dirty brown solution in sulphuric acid, precipitated blue by 
water. In hydrochloric acid, it forms a bluish-green solution, not 
precipitated by water in the cold, but blue flocks separate on heating. 
It dissolves in cold glacial acetic acid, also in soda, potash, and 
ammonia, and is precipitated from the latter on adding an acid. It 
is readily soluble in ethyl and methyl! alcohols, only slightly in amyl 
alcohol and benzene, not at all in ether, carbon bisulphide, turpentine 
or chloroform. Reducing agents have no apparent effect on it, but 
the colour is at once destroyed by oxidising agents. 

In cases of poisoning by this fruit, which occur occasionally in 
India, the author considers that the thevetin-blue reaction, applied to 
the amyl alcohol extract of the alcoholic extract of the stomach or 
vomit, might be useful. F. L. T. 


Two New Vegetable Dye Stuffs. By Savicny and Cotitneau 
(Chem. Centr., 1881, 703—704).—Alnein occurs in the alder, birch, 
beech, &c., and especially in all plants whose sap contains gallic acid and 
tannin. Prepared from these plants by various processes, it is a more 
or less golden-yellow substance, unaltered by dilute acids ; all soluble 
alkalis, however, increase the intensity of the dye colour. From 
solutions of alnein, lead salts separate a dark brown flocculent pre- 
cipitate, tin salts a salmon, iron and copper grey precipitates, the 
colour of which varies with the salt used. In its reactions, alnein 
resembles cachou, but surpasses it in the more intense action of alkalis 
on it, and its greater colouring capacity; further alnein is a pure 
compound, whilst cachou is a mixture of various substances. ° 

Ericin occurs in the Hrica vulgaris, but in larger quantities in the 
branches of various species of poplar. The intensity of the ericin 
colouring matter is increased by soluble alkalis. Iron salts separate 
from solutions of ericin a bronze-green precipitate, tin salts a golden- 
yellow gum, and copper salts give a green coloration. Ericin com- 
bines readily with the aniline dyes. V. H. V. 


A-Lutidine. By C. G. Wittuams (Chem. News, 44, 307—308).— 
The author claims priority over the results of Butlerow and Wisch- 
negradsky (Bull. Soc. Chim., June, 1880), and O. de Coninck (Bull. Soc. 
Chim., 1880, 120) on the action of alkalis on cinchonine. A further 
research on fA-lutidine, one of the alkaloids obtained by the action of 
potash on cinchonine, has given the following results :— 

Action of Sodiwm.—When §-lutidine is boiled with sodium, a violent 
reaction takes place, the mixture assumes a yellowish-brown colour, 
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and, after standing and being poured into water, a heavy brown oil 
separates out, which is soluble in hydrochloric acid, and when fraction- 
ally precipitated with platinum chloride yields six precipitates. 


Precipitate. Per cent. Pt. Agreeing with formula. _ Per cent. Pt. 
% Brown ooscerces 25°28 2(C,,H,.N.) HCl, PtCh, 24°61 
or if higher polymer is formed 
(CxH,.N,) HCI,PtCl,. 

TI. Fawn coloured 24°82 a — 
ITT. 26°40 — 
IV. 27°57 —_ _- 

V. and VI 30°28 — ~— 


I and II consist, therefore, of the di-8-lutidine platinochloride, or 
if a higher homologue is formed, tetra-8-lutidine platinohydro- 
chloride. Mono-dilutidine platinochloride (C,,H,,N2) HCl, PtCl, requires 
33°53 per cent. platinum, the other precipitates, therefore, appear to 
be mixtures of this compound with the former. 

In a second preparation, the oil was separated into four fractions 
boiling from 180 to 300°. The last fraction (boiling above 300°) when 
dissolved in hydrochloric acid, yielded four precipitates with platinum 
chloride. 


Precipitate. Per cent. Pt. Agreeing with formula. _— Per cent. Pt. 


IL. Lost — — 
II. 24°69 CH Ny, HCl, PtCl, 24°61 

III. 26°48 — — 
IV. 29°60 Cy4H.N2,3HCl,PtC 29°84 


The formula of this last precipitate is to be confirmed by further 
research. 

Unlike quinoline, f-lutidine is not polymerised by sodium-amalgam. 

In presence of toluene, sodium converts @-lutidine into two products, 
a solid and a liquid. The hydrochloride of the solid gives two pre- 
cipitates with platinum chloride. 


Precipitate. Per cent. Pt. Agreeing with formula. Per cent. Pt. 
1. 25°30 — — 
IL. 83°33 C,,Hi.N2, HCl, PtCl,. 33°53 


The liquid gives results similar to those obtained before, 26°14 and 
30°69 per cent. Pt. -lutidine is, therefore, polymerised by sodium 
with formation of at least two substances. 

8-Iutidine and Silver Nitrate—When added to silver nitrate, 
8-lutidine forms a white curdy precipitate, soluble in alcohol, from 
which it is precipitated by water in glittering crystals. It has the 
formula 3(C,H,N ), AgNO. 

B-Lutidine Hydrochloride and Uranyl Chloride——Lutidine hydro- 
chloride unites with uranyl chloride to form the yellow compound, 
2(C,;H,N,HC1),U,0.C]. 
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B-Lutidine Sulphate and Uranyl Sulphate.—A yellow crystalline 
body, 2(C,H,N)H.SO,,U,0,,3S0,. 

8-Lntidine Picrates.—On adding 8-lutidiue to a boiling solution of 
picric acid, an oil separates out, which solidifies on cooling. On dis- 
solving this mass in boiling water and leaving it to cool, yellow needles 
of lutidine picrate, C,H.(H.C,;H,N)3NO;,.0, separate out. 
Action of Chlorine on 8-Lutidine.—By treating 8-lutidine with iodine, 
and passing chlorine through the mixture at 100°, a reddish-brown 
liquid is obtained. On fractionation, the portion boiling below 220°, 
after being treated with soda and hydrochloric acid, filtered from an 
insoluble green substance, and adding platinum chloride to the filtrate, 
ields a granular precipitate of trichlor-8-lutidine platinochloride, 
(C;H,ClsN.HCl,), PtC. L. T. O'S. 


Behaviour of Cinchomeronic Acid on Heating. By S. 
Hoocewerrr and W. v. Dorp (Annalen, 207, 219—228).—As pre- 
viously shown (Annalen, 204, 113), cinchomeronic acid when heated 
decomposes into y-pyridinecarboxylic and nicotic acids. In order to 
prepare large quantities, the cinchomeronic acid is heated to its melt- 
ing point, and kept at this temperature until the evolution of carbonic 
anhydride ceases ; it is then quickly distilled; the distillate is dissolved 
in boiling water, and on cooling, the y-pyridinecarboxylic acid separates 
out; the mother-liquor, after one or two more separations by gradual 
evaporation, finally contains a mixture of the two acids; it is then evapo- 
rated to dryness, and the pulverised residue dissolved in warm absolute 
alcohol ; hydrochloric acid gas is then passed into this solution, until 
itis no longer absorbed. After some time nearly the whole of the 
nicotie acid separates out as hydrochloride; this is dissolved in water, 
neutralised with ammonia, and precipitated with copper acetate ; the 
copper salt is then decomposed by sulphuretted hydrogen, and the 
nicotic acid purified by one or two crystallisations. 

The same decomposition-products can also be obtained from tri- 
carbopyridinic acid, but the yield is not so good. 

y-Pyridincarboxylic acid separates from water in crystalline masses, 
which by careful heating may be sublimed without melting; they melt 
with partial decomposition. With hydrochloric acid, a compound is 
formed in fine crystals belonging to the monosymmetrical system, the 
measurements of which agree in most points with those made by 
Brezina on isonicotic acid. The calcium salt crystallises in slender 
needles. The platinochloride forms fine orange crystals belonging to 
the monosymmetrical system (according to Brezina, asymmetrical), the 
relation of the axes being 1°497: 1: 1°602; B= 74° 1’. The crystals 
contain 2 mols. H,O. From the reactions and derivatives of isonicotic 
acid, prepared by Weidel and Herzig (Monatsh. f. Chem.,1, 1), it is 
believed to be identical with y-pyridinecarboxylic acid. The nicotic 
acid obtained by this process melts at 225°, and sublimes without de- 
composition; its calcium salt is soluble, and contains 5 mols. H,O; a 
platinochloride has also been obtained. J. K. C. 


Codeine. By E. v. Grritcuren (Annalen, 210, 105—114).—When 
finely powdered codeine (dried at 120°) is added gradually to excess 
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of phosphorus pentachloride diluted with about five times its weight 
of phosphorus oxychloride, a reaction takes place, with evolution of 
small quantities of hydrochloric acid. The product is poured into 
water, dissolved up, filtered, precipitated with ammonia, the precipitate 
dried over sulphuric acid, dissolved in alcohol, and finally recrystallised 
from light petroleum. It has the formula C,;sH.»CINO,, and crystallises 
in beautiful colourless leaflets with mother-of-pearl lustre (m. p. 147 
—148, to a brown-red fluid) ; easily soluble in alcohol, ether, benzene, 
moderately in light petroleum ; insoluble in water. It is precipitated 
from the solutions of its salts both by sodium carbonate and bicar- 
bonate, and by ammonia, or potash solution. With dilute acids, it 
behaves like a weak base. When warmed with dilute hydrochloric 
acid, it melts to a viscid mass, and then dissolves ; by concentrating 
this solution, a thick, viscid, colourless syrup of the hydrochloride 
is obtained, which dries to a glassy mass. The platinochloride 
(C,,HaoCINO,.HCl).,PtCl, is a very unstable yellow precipitate be- 
coming brown-black when dried at 100°. 

By mixing 1 mol. codeine (dried at 110°) quickly with 2 to 3 mols. 
phosphorus pentachloride, and then bringing the mixture into phos- 
phorus oxychloride, a violent reaction takes place, and hydrochloric acid 
is freely evolved; the reaction is completed by warming at 60 to 70°. 
Higher temperature is to be avoided, for at 100° the solution turns 
brown, and methyl chloride is given off: the product is poured into a 
large quantity of water, and ammonia gradually added, keeping the 
solution cool. The precipitate is purified by dissolving in hydro- 
chloric acid, reprecipitating, &c. This base, C,,HiyCl,NO2, crystallises in 
dense colourless (apparently) rhombic prisms, with diamond-like 
lustre, melting at 196—197° to a brown liquid; if heated higher, 
hydrochloric acid is evolved. It is insoluble in water, easily soluble in 
alcohol, ether, chloroform, benzene, somewhat less so in light petroleum. 
It is precipitated from solutions of its salts by soda or potash, by the 
carbonates of sodium, and by sodium acetate. When heated with soda- 
lime, it gives a pyridine odour. 

The hydrochloride crystallises in concentric groups of needles, less 
soluble in cold water than codeine hydrochloride. It has water of 
crystallisation which is not completely removed at 110°. At about 
160—170°, it decomposes, turning brown, and giving off hydrochloric 
acid. Ferric chloride colours its aqueous solution red-brown. 

The platinochloride, (C\sHiCl.NO,,HC1).,PtCl, forms light yellow 
microscopic reedles. 

On one occasion, when preparing this base from codeine, the 
author obtained a base crystallising from light petroleum in needles 
(m. p. 124°); the hydrochloride is beautifully crystalline, and melts 
at 180°, with decomposition at 200°; the fused mass quickly turns 
brown. 

By treating codeine with bromine-water, the author prepared bromo- 
codeine (m. p. 161—162°), C\sH-eBrNO;, and by the action of phos- 
phorus pentachloride on this body (using the method adopted in making 
the base C,H» CINO,), he obtained a compound, C,H iBrClNO:, 
crystallisiny in dense colouriess prisms (m. p. 131°), soluble in alcohol 
and ether, less so in light petroleum. When heated with sulphuric acid, 
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it dissolves to a green-brown solution, which turns blue when poared 
into water, and green on the addition of alkali. With dilute acids, it 
behaves like the body C\,Ha»CINO,. The hydrochloride is a syrup; the 
platinochloride, (C,sH,,BrCINO,,HCl).,PtCl, forms orange-yellow flocks. 
This base is easily precipitated from the solutions of its salts. In a 
similar way chlorocodeine (m. p. 178°) and nitrocodeine (m. p. 212— 
214°) yiela bases with phosphorus pentachloride, in which hydroxy] is 
replaced by chlorine. The base formed in the first case is not identical 
with the body C,\,H,sCl,NO:, described above. 

These reactions form a fresh proof that codeine contains a hydroxy] 
group. D. A. L. 


Cotaynine. By E. v. Grricuren (Annalen, 210, 79—105).— 
When apophyllic acid is heated with hydrochloric acid to 240°, methy] 
is eliminated, with production of a pyridinedicarboxylic acid; it 
has therefore been looked upon as a monomethylpyridine dicarboxy- 
late. The author objects to this conjecture for several reasons, and 
from the results of experiments, and especially the formation of the 
ammonium base, described in this paper and on previous occasions, he 
thinks that apophyllic acid is a lactide or betaine of this constitution : 


(,H,NMe(COOH)<{) >. 


Bromotarconine is best prepared by gradually adding an aqueous 
solution of cotarnine hydrochloride to hydrobromic acid containing an 
excess of free bromine, and drying and heating to 160° the hydrobro- 
mide of bromotarconine dibromide thus produced. The bromotarco- 
nine is purified by recrystallisation, &c. In this way the yield is from 
18 to 20 per cent. of the pure narcotine used. Bromotarconine is a 
weak base; its salts are decomposed by water, and their solutions 
have an acid reaction. The hydrochloride forms long pale yellow silky 
needles. The platinochloride crystallises from hot concentrated hydro- 
chloric acid in long silky orange-red needles. 

By oxidation with chromic acid, bromotarconine gives bromoform 
and apophyllic acid. This shows that bromotarconine has a methy| 
group, and that the bromine is not in the pyridine nucleus. By the 
action of bromine on bromotarconine in sealed tubes at 120°, blue-green 
flocks of the hydrobromide of a base are formed, which gives a 
magenta solution in soda, but which is reprecipitated in insoluble 
brown flocks on standing, the solution at the same time being 
decolorised : this base was not further examined; in the filtrate from 
this base, bromapophyllic acid is found. By adding bromine to an 
aqueous solution of bromotarconine hydrochloride as long as the 
yellow precipitate is redissolved either on standing or on warming, 
and the solution is blue-green, cuprine is produced ; if more bromine 
is now added, a yellow precipitate gradually forms, which remains 
many hours undissolved. By further addition of bromine, we obtain 
bromapophyllic acid, and finally dibromoapophylline hydrobromide, 
which is the last intermediate product between pyridine and bromo- 
tarconine in the action of bromine on the latter body. 

The yellow product formed above is too unstable to be purified; it 
decomposes even while drying over sulphuric acid. 

VOL. XLII. y 
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Cuprine, CnH,N.0,, separates from the deep-blue solution of its 
hydrobromide on adding sodium carbonate, in copper-like masses 
of needles, soluble in water and alcohol to green solutions, in- 
soluble in ether. It dissolves in dilute acids with a deep-blue colour, 
with strong acids it gives brown-red solutions, which turn to a 
beautiful blue on dilution. Heated to 280°, it decomposes, swelling 
up, and giving off an odour of pyridine. It is a very weak base. Its 
salts are decomposed by alkaline bicarbonates, the base being precipi- 
tated in crystalline flocks, which have a copper-like lustre by reflected 
and a green colour by transmitted light. 

The hydrochloride forms concentric groups of needles, which have a 
brownish-yellow metallic lustre, and lose water over sulphuric acid. 
They dissolve very readily in cold water with fine blue colour, and give 
with concentrated hydrochloric acid a brown-red coloration, which by 
gradually diluting becomes first violet and then blue. The hydro- 
chloric acid goes off at 110°, leaving the dry base. The platinochloride 
is precipitated in deep blue flocks from the blue solution of the hydro- 
chloride. 

Cuprine differs from the other bases already obtained from bromo- 
tarconine, viz., tarnine, cupronine, and narceine, in its behaviour with 
concentrated sulphuric acid; the others are all easily attacked, whilst 
cuprine simply dissolves to brown-red solution, which on diluting 
gives first the violet and then the blue colour of the cuprine salts. 
On adding bromine-water to the aqueous solution of the hydrochloride, 
the blue colour changes to yellow. Bromapophyllic acid, C,H.BrNO, 
+ 2H,0, from the reaction described above, is purified by recrystallisa- 
tion, &c.; it then forms dense colourless prisms (m. p. 204—205° 
with violent evolution of gas and blackening), which lose their 
2 mols. H,O at 100° and effloresee. It is soluble in hot, somewhat 
more so in acidulated, but only sparingly in cold water, moderately in 
hot, but scarcely at all in cold alcohol. It is precipitated in slender 
needles from its alcoholic solution on the addition of ether, and from 
its aqueous solution by the addition of alcohol and ether. It gives 
precipitates neither with silver, lead, nor copper salts, and does not give 
colour reactions with ferrous sulphate or ferric chloride. The barium 
salt, (CsH;BrNO,),.Ba + 3H,0, crystallises in small white fine needles, 
easily soluble in cold water, from which solution it is reprecipitated by 
alcohol in silky-looking needles. At 100°, it loses the 3 mols. H,0, 
and on further heating blackens, and gives off an odour of pyridine. 
The platinochloride, (CsH;BrNO,.HCl1).,PtCl,, crystallises gradually 
from a moderately concentrated solution in beautiful orange-red 
(apparently) hexagonal tables with glassy lustre. 

When bromapophyllic acid is heated with concentrated hydro- 
chloric acid in sealed tubes at 200—210°, it yields carbonic anhydride, 
methyl] chloride, and an acid which shows the following properties :— 
it crystallises in druses of small needles, easily soluble in hot and 
acidulated water, sparingly in cold. When heated, it becomes soft 
and decomposes; at 199° it melts, giving off carbonic anhydride 
accompanied by a pungent-smelling vapour, and the formation of an 
oily sublimate which soon crystallises. The aqueous solution of the 
acid gives a crystalline precipitate with lead acetate; with silver 
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nitrate, a precipitate of fine white needles easily soluble in dilute 
nitric acid; with copper acetate in the cold, no precipitate, but on 
warming, a thick pale-blue flocky precipitate which disappears on 
cooling. If, however, the solution of the acid with the copper acetate 
is left to stand, it gradually deposits after some time long light-blue 
needles of the copper salt of the acid, which loses 31 per cent. water 
at 130°, becoming at the same time blue-green. When heated with 
soda-lime, the acid gives off the odour of pyridine. It is probably a 
mono- or di-carboxylic acid of bromopyridine. 

The dibromapophylline hydrobromide mentioned above forms druses 
of colourless needles of a vivid mother-of-pearl lustre (which does 
not disappear on drying at 100°); on boiling with barium carbonate, 
it yields the free base. 

Dibromapophylline, CyHyBryN,0, + 4H,0, crystallises in large 
colourless hexagonal tables, easily soluble in hot and cold water, but 
very sparingly in ether; the aqueous solution has a neutral reaction. 
When heated to 90—100°, the crystals effloresce and lose their water, 
undergoing a slight change, and when dried quickly (at 100—110°) 
the edges of the crystals always appear of a faint brown colour; at 
215—220°, they become brown, then black, and melt at 229° to a black 
fluid with evolution of gas. It gradually colours boiling alkaline 
solutions an intense brown-red, and causes turbidity. If freshly pre- 
cipitated silver oxide is used in the preparation of the base from the 
aqueous solution of its hydrobromide, part of the oxide goes into 
solution, and on concentrating this, metallic silver is deposited. It forms 
neutral and basic salts. The former are converted into the latter by 
boiling with water. The neutral hydrobromide erystallises from strongly 
acid solutions in tetrahedral crystals, which when boiled with water 
are converted into needles of the basic salt (ante) C,,HiBr,N,O,,HBr ; 
this is easily soluble in cold water, very slightly in alcohol, and 
insoluble in ether, by which it is precipitated from its alcoholic solu- 
tion in slender needles. It dissolves in soda, forming a colourless 
solution, which turns red on boiling. Like the base, this salt becomes 
slightly brown by prolonged heating at 100°. When the heating is 
continued at about 170°, it begins to decompose and becomes soft; 
at 190—192° it begins to melt with much frothing, and at 204—205° it 
is quite fused. When it is heated in a small glass tube below 180°, a 
sublimate of beautiful long needles of dibromopyridine (m. p. 109— 
110°) forms, carbonic anhydride and methyl chloride being evolved. 
The residue in the tube is methyldibromopyridylammonium hydroxide, 
described below. 

Neutral dibromapophylline hydrochloride erystallises from concen- 
trated hydrochloric acid in large rhombic tables free from water of 
crystallisation. It is very unstable, gives off hydrochloric acid in 
damp air, and by boiling with water is converted into needles of the 
basic hydrochloride, C,,HBr,N,O,.HCl, which is similar in properties 
to the hydrobromide. 

_ The platinochloride, (C\yHyBr,N.0,,HC!)2,PtCl, + H,O, crystallises 
m splendid orange-red monoclinic prisms, losing their water at 
100—105°, slightly soluble in cold, moderately in hot water; insoluble 
in alcohol, and easily soluble in warm dilute hydrochloric acid. The 
y 2 
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nitrate forms clear colourless dense prisms; the sulphate long colour. 
less needles, somewhat less soluble than the hydrochloride. 

When heated with hydrochloric acid in sealed tubes at 140—150°, 
dibromoapophylline undergoes a change, which, however, is only 
complete at 180°, carbonic anhydride, methyl chloride, dibromopyridine, 
and the hydrochloride of the above-mentioned ammonium base being 
produced ; at 200—210° a complete breaking up even of the ammonium 
base takes place, the products being the first three substances only. 
During these changes, the liquid remains quite colourless. 

Methyldibromopyridylammonium hydrowide—The chloride crystal- 
lises in dense colourless leaflets, very soluble in water, sparingly in 
alcohol, insoluble in ether. By digesting the aqueous solution with 
silver oxide, a colourless liquid with a strongly alkaline reaction is 
formed, which in a short time becomes reddish, and on warming 
intensely red, with slightly violet tone, and the gradual separation of a 
red-brown oily product. With soda, the decomposition takes place 
more quickly. When it is boiled, a pungent vapour is given off, which 
resembles that of dibromopyridine: a yellowish oily base can be 
extracted with ether from the alkaline (decomposed) solution. The 
bromide decrepitates when heated on platinum-foil, but in a tube it re- 
mains white until near 250°, when it begins to decompose into methy! 
bromide and dibromopyridine ; between 260—270°, it is completely 
volatilised. The platinochloride, (C;H;Br.N.CH,Cl),,PtCh, forms 
orange-red glistening leaflets, soluble in cold, and very easily in hot 
water, insoluble in cold, and very sparingly soluble in hot alcohol. 
The properties of the free base agree with those given by Anderson 
(Annalen, 94, 358) and Hofmann (Ber., 14, 1498) for the pyridyl- 
ammonium bases. To prove the identity with methyldibromopyridyl- 
ammonium hydroxide, some of this base was prepared synthetically, 
and its properties were found to agree perfectly with those above 
described. 

The dibromopyridine obtained in the decomposition of dibrom- 
apophylline is identical with that obtained by Hofmann (‘bid., 12, 988). 

D. A. L. 

Peculiar Alkaloid from Cinchona Cuprea. By B. H. Pavi 
and A. J. Cownney (Pharm. J. Trans., 12, 497).—The bark of the 
Cinchona cuprea yields a substance, which separates from the ethereal 
solution of the alkaloids in long thin plates, and sometimes in needles. 
It forms a sulphate sparingly soluble in water, thereby differing from 
cinchonidine and quinidine, but resembling quinine, from which it is 
distinguished by its slight solubility in ether; its tartrate, however, 
resembles cinchonidine tartrate by its sparing solubility in water. 

It is not all samples of cuprea bark which give indications of the 
presence of this alkaloid. L. F. OB. 


New Alkaloid from Cinchona Cuprea. By W.G. Wurrrey 
(Pharm. J. Trans., 12, 497).—The results obtained confirm those 
detailed in the preceding abstract. It is further stated that the bark 
contains from 0'1 to 0°8 per cent. of the alkaloid, which is very soluble 
in alcohol and dilute ammonia, and has a strongly alkaline reaction. 
Neither cold sulphuric acid nor concentrated nitric acid decomposes 
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it, but with sulphuric acid and potassium dichromate it gives a deep 
green coloration, and with chlorine-water and ammonia an emerald- 
green coloration. It is precipitated from its aqueous solutions by 
rochelle salt, but not by potassium iodide when cautiously added. 
Its acid sulphate is highly fluorescent, and has a higher rotatory 
power than quinine sulphate. 


Cinchonidine sulphate ..... [a]; = — 135° 
Quinine sulphate.......... [a]; = — 196 
Sulphate of new base ...... [a]; = — 221 
The author suggests the name of “ Ultra-quinine” for this alkaloid 
until its properties have been further studied. L. T. O'S. 


Fresh Occurrence of Aricine and Cusconine. By O. Husse 
(Pharm. J. Trans., 12, 517).—With regard to the new alkaloid in the 
bark of the Cinchona cuprea (preceding abstracts), the author has found 
inethe same bark, besides aricine, cusconine, and some cinchonine, a 
small quantity of an alkaloid greatly resembling cinchonidine, but 
in many points essentially differing from it. His results will be pub- 
lished shortly. L. T. O'S. 


Contribution to the Examination of Pilocarpine and its 
Salts. By A. Curistensen (Pharm. J. Trans. [3], 12, 400).—Several 
samples of pilocarpine and its salts were submitted to the author for 
examination. No differences were observable qualitatively. In 
endeavouring to estimate the alkaloid quantitatively, the author found 
Poehl’s method of precipitating with phosphomolybdie acid highly 
unsatisfactory : the author finally estimated it by means of the auro- 
chloride, C.,;H,,N,O,(HCl1.AnCl;).. The chemical examination showed 
practically no difference, but the physiological experiments showed a 
marked difference, two samples being more active than pilocarpine, 
and resembling jaborine and atropine. F. L. T. 


Behaviour of Unorganised Ferments at High Temperatures. 
By F. Hiipre (Chem. Centr., 1881, 745—746).—As Bull has shown 
that emulsin can be heated even to 100° without destroying its fer- 
menting activity, the author has examined the behaviour at high 
temperatures of pepsin, malt-diastase, trypsin, and the diastatic fer- 
ment of pancreatin. These preparations were dried over sulphuric 
acid, and then heated for various lengths of time: it was found that 
dried pepsin could be heated to 170°, malt-diastase to 158°, and the 
pancreatic ferment to 162°; the author fixes 170° as the limit of tem- 
perature at which ferments can be heated without being impaired. The 
author’s results are in agreement with those of Salkowski, but in oppo- 
sition to those of Finkler—that ferments, whether heated or not, form 
the same products under the same conditions, and that no quantita- 
tive differences can be observed after heating to 100°. However, after 
heating to 100° less albumin was peptonised and less starch inverted, 
and moreover pancreatic ferment, heated to 100°, gave 10°5 and 2-02 
per cent. maltose from starch, but, if not heated, 12°8 and 32 per cent. 
maltose, the conditions in all cases being the same. It follows, as a 
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practical result, from these experiments, that dry unorganised ferments 
at the usual temperature of disinfecting reagents, are not destroyed 
with certainty; but in the moist state the temperature of boiling 
water is sufficient for their destruction. These experiments are of 
importance for hygiene, inasmuch as experiments, with a view of 
finding the causes of infectious diseases and micro-organisms, have 
hitherto been unsuccessful; and it is still an open question as to what 
part unorganised ferments play in their destruction. ¥. i. V. 


Presence of Peptones in Plants. By E. Scuuize and J. Bar- 
BIERI (Chem. Centr., 1881, 714—720, 731—736, 747—752, and 761— 
765).—As Gorup-Besanez has demonstrated the existence of albumin 
solvent ferments in the seeds and other parts of plants, the presence 
of peptoues was to be expected; but experiments with a view of 
finding these substances have for the most part been unsatisfactory. 
On the one hand, Kern has found peptones in the extracts of fodder 
plants, lucerne, vetches, &c., but considers that they were formed 
during the preparation of the extracts. On the other hand, Kellner 
maintains that peptones are neither present nor are formed during the 
process of extraction, if sufficient care be taken. The authors have 
re-examined the question by the light which the researches of Hof- 
meister have thrown on the chemical nature and properties of pep- 
tones ; they have also adopted the methods of separation (Abstr., 1879, 
183) and the so-called biuret reaction (i.e., red-violet coloration with 
copper sulphate in alkaline peptones) proposed by Hofmeister. This 
latter reaction forms a basis for a colorimetric determination of pep- 
tone, a number of solutions of standard tints being prepared by 
dissolving known weights of peptone (from blood fibrin), and adding 
to them known volumes of soda and copper sulphate solutions. In 
order to isolate peptone from vegetable extracts, the authors, adopting 
the method of Ritthausen, have treated the albuminous substance known 
as conglutin (obtained from lupines) with pepsin solution, and purified 
the product by the processes used for fibrin peptone. This prepara- 
tion was not so pure as ordinary fibrin peptone, resembling the latter 
in its behaviour towards tannin and phosphotungstic acid, but differing 
from it in giving a precipitate with acetic acid and potassium ferro- 
cyanide. The coloration produced from the plant-extract with copper 
sulphate was of the same tint as that formed with a solution of fibrin 
peptone of strength 1: 1000. Similar results were obtained with 
other extracts, and the authors have thus demonstrated the existence 
of peptone in plant-buds, seeds, potatoes of various species, and in the 
sap of beetroot, but in all cases in relatively small quantities. In 
many of the fodder grasses, no peptones were found, but an examina- 
tion of young plants showed that there were present ferments which, 
in the course of the preparation of the extracts, acted on the albumins 
and converted them partly into peptones. Further, it was shown that, 
using suitable methods of extraction, the formation of peptone can 
either be entirely prevented, or at least modified. An examination of 
lupine seeds revealed the presence of a substance intermediate between 
albumin and peptone, similar to the substance obtained by Vines 
(Abstr., 1881, 1062), and named by him vegetable peptone. From its 
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properties the authors consider that it cannot be classed as a peptone, 
but only as a transition substance, resembling the peptone of Schmidt 
Milheim. As it was found that in many plant-extracts obtained from 
yarious sources, only a small fraction of the nitrogen constituents of 
the phosphotungstic acid precipitate arises from the peptone, it is 

robable that a more intimate examination of this precipitate would 
jead to the isolation of nitrogenous substances; and in an added note 
the authors suggest that these probably belong to the xanthin class, 
which have recently been found by Salomon in mer: 

ae VV. 


Physiological Chemistry. 


Influence of Irregular Work on Digestion of Food by Horses. 
By E. von Wotrr and others (Bied. Centr., 1881, 607—612).—This is 
asummary of experiments by various investigators on the influence 
of varying amounts of work by horses, when they were regularly fed ; 
the results, which are fully stated, confirm previous experiments made 
at the experimental station of Hohenheim, that when horses are 
regularly fed, the digestion of their food is constant and regular. The 
fodders experimented on were meadow hay, oats, and rice flour, linseed, 
and linseed cake, J. F. 


The Diastatic Action of Saliva. By R. H. Currrenpen and W. 
L. Griswotp (Am. Chem. J., 3, 305—316).—I. Influence of Acids, 
Alkalis, and Gastric Juice on the Diastatic Action of Saliva,—Human 
mixed saliva, when freshly secreted, has usually an alkaline reaction. 
The saliva of the parotid gland, however, which contains the greater 
part of the diastatic ferment, has, according to Astaschewsky, a very 
faint acid reaction, which gives place to an alkaline reaction when 
the mucous membrane of the mouth is strongly irritated. According 
to the same authority, the maximum of the diastatic action of parotid 
saliva corresponds with the strongest acid reaction. Other investi- 
gators, on the contrary, state that the diastatic action of saliva is 
entirely destroyed by acids, whereas alkalis do not interfere with it. 
Great diversity of opinion exists also on the effect of acid of the 
strength of the gastric juice on saliva, when the two fluids are mixed 
in the stomach during normal digestion. 

With the view of obtaining more exact results, the authors have 
made a series of experiments, in such a manner as to secure uniformity 
in the various steps of the process; while at the same time each ex- 
. periment served as a check by means of which the diastatic action of 
the acid or alkaline saliva could be compared with that of normal 
saliva of the same collecting, thus affording the means of accurately 
measuring the influence of the acid or alkali on the diastatic action. 

_ The method employed was as follows :—1 gram of starch was made 
into a paste by boiling with 25 c.c. water; then, after cooling, 50 c.c. 
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of the diluted acid or alkali were added, and, finally, 25 c.c. of filtered 
human saliva; while in the check experiment, 50 c.c. water were 
added in place of acid or alkali; so that the dilution was the same 
in each case. The mixtures were placed in a water-bath at 38—40° 
for a definite time, usually 45 minutes, and occasionally stirred ; the 
liquid, after neutralisation, was quickly boiled to destroy the ferment ; 
then diluted with water to 500 c.c.; after thorough mixing, 50 c.c. 
of this liquid were filtered from unchanged starch; and in this one- 
tenth, the sugar and other reducing substances were determined, either 
gravimetrically, by Maercker’s method (Landw. Versuchs.-Stat., 25, 
115), or by titration with Fehling’s solution. 

The results of these experiments show that the presence of acid to 
the amount of 0°005 per cent. decidedly increases the diastatic action, 
while an increase of acid beyond this percentage diminishes it in a 
very marked degree. With stronger solutions of acid (0°1, 0°2, and 
O*4 per cent. HCl) the action was wholly stopped. The increase in 
the amount of sugar formed in a faintly acid solution (0°0C5 per cent.) 
tends to corroborate the statement of Astaschewsky (Centr. f. Med. 
Wiss., 1878, p. 15), that the maximum of the diastatic action of 
parotid saliva corresponds with the strongest acid reaction. 

The diastatic action is somewhat diminished by the addition of 
sodium carbonate, but is not further affected to any material extent by 
an increased percentage of the alkali. The fluids of the intestinal 
canal are distinctly alkaline; the pancreatic juice, which is most 
actively concerned in the chemical actions occurring in the intestines, 
is likewise strongly alkaline, containing presumably an amount of 
alkali equivalent to 0°3 per cent. Na,CO;. The experiments show, 
therefore, that an alkaline solution, of the strength most favourable 
to the digestive action of trypsin, does not impede to any great 
extent the action of the ptyalin of pancreatic juice, whilst any salivary 
ptyalin that may have survived the action of the gastric juice would 
again be active under the conditions of the intestinal canal. 

With respect to the probable effect of a mixture of saliva and 
gastric juice, respecting which conflicting opinions are entertained, 
the authors find that the diastatic ferment of saliva is not only 
hindered in its action by the acidity of the gastric juice, but that it is, 
in part at least, destroyed, and thus debarred from any further part 
in the conversion of starch into sugar. 

II. Products of Salivary Digestion.—In order to study in detail the 
different products which result from the action of saliva on starch, 
40 grams of starch made into a paste by boiling with 600 c.c. water 
were digested with 200 c.c. filtered saliva for fifteen hours at 10°, and 
the semi-dry residue left on evaporation over a water-bath was treated 
for 24 hours with 700 c¢.c. alcohol of 90 per cent. The substance 
then remaining was composed mainly of unaltered starch, but con- 
tained also a body of strong reducing power and, apparently, dex- 
trorotary. On treating the alcoholic solution with 300 c.c. ether, and 
leaving it at rest for several days, a gummy precipitate settled out; 
and, after repeating this treatment with ether three times, a precipitate 
gradually settled down, consisting wholly of small white needle-like 
crystals having the composition C,,H..O,,, and exhibiting all the 
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characters of maltose. This result agrees with that of Musculus and 
Mering (Zeitschr. Physiol. Chem., 2, 403), also with that of Bimmer- 
mann and Kulz (Pfliiger’s Archiv, 20, 201). 

The last alcohol-ether filtrate from the maltose precipitate left on 
evaporation a smal] quantity of a dextrorotary body possessed of 
strong reducing power, probably dextrose. The three syrupy or 
gummy precipitates obtained previous to the maltose, were also dex- 
trorotary and possessed of reducing power. H. W. 


Fodder Experiments on Milch Cows with Cotton-seed 
Meal and Peanut Meal. By H. Poaer (Bied. Centr., 1881, 612 
—€15).—One of the faults of peanut cake is that the quality varies 
within wide limits, owing to the liability of the nuts to become rancid 
during their long transit by sea. Cotton-seed cake on the contrary 
keeps very well. 

The animals on which the experiments were made as to the value 
of the respective cakes, were two lots of 10 cows each, chosen with 
great care, so that both should be equally suitable; the first lot was 
ted on peanut cake for a period of 15 days, and then on cotton-seed 
meal for the same length of time; the second lot commenced with the 
cotton-seed and finished with the peanut cake. 

The analyses of both foods are given— 


Cotton-seed meal. Peanut cake. 
ee che a di a 8°50 9°80 
PRON SOOREEP oo ccc cccccccece 41°50 48°25 
ln es nti bi bab és mibndt 16°67 8°57 
REE ee v7 5°26 
Non-nitrogeneous extract .... 18°39 23°69 
RE REE. RP Dee ic PE 7°16 4°43 


1 kilo. of each was given along with the usual fodder of the animals, 
the cotton-seed meal was much relished. 

From a tabular statement of the average milkings, it appears that 
the substitution of cotton-seed meal for the peanut cake was followed 
by an increase in the yield of milk, but on the second lot of cows the 
alteration did not occasion any increase. Samples of butter were 
made five times during each period; during the feeding on peanut 
cake, it required 34°21 litres to produce 1 kilo. of butter; during the 
cotton-seed period, it required but 31°18 litres to the kilo. of butter; 
the flavour of both was equally good. The results of the experiments 
were favourable to the peanut cake, but not sufficiently so as to cause 
the author to recommend its substitution for cotton-seed meal. 


J. F. 


Influence of Different Oil Cakes on Milk Production. By 
TareapwEL (Bied. Centr., 1881, 615—617).—Experiments were made 
by Threadwell on the effects of decorticated cotton-seed alone, and 
the same mixed with malt, as fodder for milch cows. -Eleven animals 
were selected, to each of which 2 kilos. of the cotton cake were daily 
given, together with hay and sliced beet. After some days, 1 kilo. of 
the cake was replaced by ;;ths of a litre of malt, and still later the 


cake was discontinued altogether, and 1:2 litre of malt given instead. 
On comparing the yield and quality of the milk during the three 
periods, and the relative cost of the two articles of food, the mixture 
of cotton-seed cake and malt was found the most advantageous, and 
Threadwell has put all his cattle and horses on this diet with great 
success. 

The other experiments were made at the Netherlands Veterinary 
School on the influence of linseed cake and malt combings cake on 
milk production; five cows were experimented on, and they received 
each 2 kilus. of cake in addition to their other food. The quantity of 
milk was very closely the same during both periods of feeding, but 
the quality as shown by analysis was rather in favour of the linseed, 
but not materially so. The butter, milk, and cheese produced by the 
malt combings cake were of most excellent taste. The following are 
the analyses of the two milks :— 


Cake. Water. Fat. Milk-sugar. Casein. 

Malt combings.. 86°35 4°40 4:13 5:12 th 
Linseed ........ 85°91 4°56 401 5°52 si 
J. F. 


Physiology of Sugar in the Animai System. By F. W. Pav 
(Proce. Roy. Soc., 32, 418—432).—The author has conducted a series ar 
of experiments in order to re-examine the validity of the glycogenic PF 
theory, which supposes the transformation of glycogen into sugar by Cl 
contact with blood. Known weights of glycogen were dissolved in 
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water, and the solutions added to known volumes of defibrinated blood. al 
The mixture was then heated to 100—110° F., the normal temperature th 
of the body; under these conditions, the merest trace of sugar was ve 
produced, which proves that glycogen is not to any appreciable ex- th 
tent transformed into sugar when in contact with the blood. The ab 
author has succeeded in demonstrating the existence of a substance sh 
probably identical with glycogen in the blood itself; for by treating wl 
* blood with potash, and pouring the product into alcohol, a solution Bs 
was obtained which possessed no cupric oxide reducing power, § 4 
although the solution on treatment with sulphuric acid and subse- § ev 
quent neutralisation, showed a cupric oxide reducing power, due to , 
conversion of the glycogen into glucose by the acid. It was found § res 
that as a mean of 29 results with the blood of sheep, bullocks, cats, To 
rabbits and horses, 1000 parts of blood contained *616 of glycogen. J on 
Glycogen is also shown to exist, not only in the muscle, but also in § tiv 
notable amount in the spleen, pancreas, kidney and brain, and in the § @ s 
white and yolk of eggs; there is also present in these various organs § acu 
and substances, a cupric oxide reducing matter, which possesses, in the § 4 fl 
case of muscle, the characteristic properties of maltose. Glycogen § 110 
occupies a position in the system parallel to albumin, in that it existsin J fev 
the colloidal state, and is thus adapted for retention within the body, J to 
instead of passing off like the diffusible glucose. V. H. V. A 
wh 

Relation of White Blood Corpuscles to the Coagulation of § mo: 
the Blood. By L. C. Wootringe (Proc. Roy. Soc., 32, 413—418). § witl 
The author has conducted a series of experiments to investigate the F 
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part played by the white corpuscles in the coagulation of the blood in 
order to bring in accordance the views of Schmidt and the more 
recent researches of Hammarsten. According to the generally re- 
ceived theories, the white corpuscles on leaving the body die, and in 
consequence break up into fibrin ferment and paraglobulin, the 
fibrinogen being pre-existent in the plasma. The essential element in 
the coagulation is therefore the death of the white corpuscles. The re- 
sults of the author’s experiments are, however, in direct contradiction 
to these views: the blood removed from a peptonised dog coagulated 
only on the addition of lymph-cells; after removal of this test blood, a 
quantity of dead lymph-cell suspended in salt was injected into the 
animal, and a post mortem examination revealed no coagula. 

These facts show that coagulation is a result of change in the 
plasma, and that the conversion into fibrin is quite independent of any 
pre-existing fibrinogen substance. This latter statement is also con- 
firmed by a study of the behaviour of lymph-cells towards plasma, 
which indicate that the substance produced, when peptone plasma is 
the destroying agent, is fibrin, and that this owes its origin to a 
simple transformation of the protoplasm of the leucocytes. 

Vv. & ¥. 

On the Origin and Prevention of Splenic Fever. By Pasteur 
and others (Bied. Centr., 1881, 499—604).—This is a report from 
French sources of the experiments of Pasteur, assisted by Roux and 
Chamberlain, on the protective action of his artificially prepared solu- 
tions against the fatal results of splenic fever in cattle. He had 
already demonstrated the part played by earthworms in bringing to 
the surface of the fields the spores of the bacteria of this disease de- 
veloped in the bodies of animals which had died of it and been buried 
there. Toussaint, Professor at the Veterinary School of Toulouse, had 
about the same time experimented on another mode of protecting 
sheep from it by importing and breeding from an Algerian stock, 
which enjoys immunity from it. Chaveau, in his experiments on 
Barbary sheep, proved that the breed survived four or five inoculations 
at brief intervals, after which they were proof against injection 
even of the blood of animals dying of the disease. 

Koch and Oemler in Germany had about the same time published 
researches on the subject, which the French investigators ignore. 
Toussaint, besides his experiments on Algerian sheep, had tried others 
on French sheep, dogs, and rabbits, in the hope of obtaining a protec- 
tive lymph. He proceeded by removing the fibrin from the blood of 
a sick animal, and either heating it to 52°, or adding to it carbolic 
acid in a quantity not stated; with this blood he inoculated six out of 
a flock of 11 wether sheep ; at the end of a few days the whole 11 were 
inoculated with the unaltered blood of cattle which had died from the 
fever. The six sheep which had been protected by previous inocula- 
tion survived, the others died. The same thing happened with dogs 
of six months—very susceptible to infection at that age. Lambs, 
whose dams had been inoculated with the prepared blood in the last 
month of their bearing, enjoyed complete immunity when inoculated 
with the unaltered blood. 

Pasteur’s experiments on the protective solutions in chicken cholera 
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gave an immense impetus to research in this direction, his own in- 
vestigations, however, being of the greatest interest. The most im- 
portant series of experiments made by him on the subject of splenic 
‘ever were the results of an arrangement made with the Agricultural 
Society of Melun, by which that Society placed at his disposal 60 
sheep and 10 cows for experimental purposes. The arrangements 
for the experiments were prepared on an exhaustive scale. The fol- 
lowing is their order :— 

1. 10 sheep were to be set aside and not subject to any experiment, 
serving as control. 

2. 25 sheep were to be inoculated twice at intervals of 12 to 15 
days with the dilute virus. 

3. 25 sheep which were not inoculated were to be, together with 
the other 25 which had been inoculated, infected with the most viru- 
Jent fever poison procurable, the expected result being the survival of 
the 25 which had been protected, and the death of the others. 

4. Comparison of the survivors with the 10 control sheep in No. 1 
to show how quickly they regain their normal condition. 

5. Stabling the two lots of 25 each in the same stable to allow full 
scope for infection. ° 

6. Stabling the control 10 sheep in a distant stable to avoid infec- 
tion. 

7. Burial of the dead sheep in separate graves at a little distance 
from each other, and carefully fencing the plot where they were 
interred. 

8. In the month of May, 1882, 25 fresh sheep, not subjected to any 
previous experiment, are to be grazed in this enclosure, and after 
eating the grass to be fed on clover cut from the plot. 

2. 25 fresh sheep to be penned in another field a few meters distant 
from the enclosure where the bodies were buried. 

This exhaustive programme was commenced on 5th May of this 
year, and all its arrangements, except Nos. 8 and 9, carried out in pre- 
sence of numbers of agricultural and scientific assistants ; the results 
were exactly as predicted by Pasteur, all the sheep protected by inocu- 
lation lived, except one ewe in lamb, which on being dissected was 
found to contain a decomposed foetus. All those not so protected 
perished ; four cows unprotected were violently attacked, but re- 
covered. The prevention of splenic fever by means of inoculation is 
therefore a success. The mode of preparing the protective lymph 
has however not yet been published. J. F. 


Chicken Cholera. By Pasteur (Died. Centr., 1881, 605—607).— 
The fatal disease known as chicken cholera was thought by Moritz, 
a veterinary surgeon in Alsace, to be caused by a microscopic organism ; 
this was confirmed by Peronsito, of Turin, another veterinary surgeon, 
and settled beyond doubt by Toussaint, Professor at the Veterinary 
School in Paris. 

Pasteur inoculated healthy fowls which had never had the sickness 
with virus from some who had died of it; they all died. He then 
inoculated another lot with diluted virus; none of these died, but all 
were sick; after a few days he treated them with the undiluted poison, 
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14 out of 20 succumbed. This led to repeated experiments, from 
which he found that repeated inoculations with the dilute matter gave 
perfect immunity. He then attempted, with success, the artificial 
propagation of the organism, using a decoction or broth of fowls’ 


60 flesh, malt extract, in which the organisms of splenic fever multiply 
nts with facility, being unsuitable. Fowls fed on meat or bread mixed 
‘ol with the artificial preparation, take the sickness through the intes- 


tinal canal. Guinea-pigs inoculated are not killed, but an abscess 
appears at the place of inoculation. Hens when inoculated with the 
matter from the abscess of the guinea-pig died, and both rabbits and 
fowls placed in the same inclosure with the guinea-pigs took the 
disease and died of it, the abscesses ripening and breaking having com- 
municated it by contact. Pasteur has by his experiments demonstrated 
ru- that immunity from this disease can be attained by frequent inocu- 
lations with artificially prepared solutions. He believes that this is 
due to the organisms introduced by inoculation exhausting the 
substances in the body which afford them nourishment, and that when 
the animal is attacked by the real cholera, the organisms, however 
introduced, find no food and perish. The contrary theory of Grawitz 
is that in the struggle of the animals’ system against the introduction 


eC. of the poisonous matter, it becomes fortified, new growth of cells takes 
place, and when the animal is again attacked by the disease naturally, 
noe the system is able successfully to resist its consequences. J. F. 


Occurrence of Phosphorus-bases in the Urine, &c., in Acute 
Phosphorus Poisoning. By F. Seimt (Arch. Pharm. [3], 19, 
276—292).—Two cases of poisoning by phosphorus, one ending 
fatally, furnished the materials. The urine, with the exception of that 
first passed in the case that recovered, was found in both cases to give 
off in the cold a phosphorus vapour which biackened silver-nitrate 
r. 

Bodies behaving towards nascent hydrogen like the lower oxides of 
phosphorus were present in the urine, especially in the fatal case. 
They decreased, without however disappearing, under the administra- 
tion of oil of turpentine. 

A neutral volatile phosphorus compound, apparently partially 
formed by the action of heat, occurred in the urine in both cases. 

The phosphines occurred in the urine only to a small extent in the 
fatal case, but in the other case were present in abundance. In the 
fatal case, ammonia and the lower oxides of phosphorus were largely 
present. The phosphines appear to alter in their character according 
to the time of elimination, the amount of phosphorus being larger in 
“ite, the later than in the earlier periods; but according to the phy- 
siological experiments of Ciaccio, the poisoning power of those first 


7 eliminated is greater than that of those eliminated after administration 
ary of oil of turpentine. Two volatile phosphines were found constant, 

the one being far more easily dissociated from its salts than the other. 
_ The liver and the brain were also both examined. Inthe brain there 


ens were one volatile and two fixed phosphines, all richer in phosphorus 
me than those occurring in the urine. The volatile phosphine in the brain 
son, was less poisonous than those in the urine, but the fixed were far 
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more poisonous. There was also found in the brain a combination 
of cholesterin with a phosphorus compound, which yielded phospho. 
retted hydrogen on treatment with nascent hydrogen. 

From the liver, three phosphorus bases were also obtained, different 
from those found either in the urine or in the brain; two were 
volatile, and were very rich in phosphorus; of these one had an odour 
very similar to that of conine. In the liver, no acid was found yielding 
phosphorus to nascent hydrogen, thus contrasting it with the brain. 

The author considers that the phosphines are very important in 
toxicological cases, especially where the corpse has been long buried, 
and all free phosphorus must have disappeared. F. L. Tf. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of the Electric Light on Vegetation. By C. W. 
Sremens (Proc. Roy. Soc., 30, 210—219, and 293—295).—The author 
at the outset contrasts the actinic effect of the rays of the sun or 
electric light with that of furnace-fire, and from this it appears 
probable that the electric light, rich in actinic rays, would promote 
the development of vegetation by the dissociation of water and car- 
bonic acid, and formation of chlorophyll and starch. In order to 
examine the effect of the electric light on the growth of plants, sets of 
pots were planted with quick-growing seeds, and divided into four 
groups, of which one was kept entirely in the dark, the second exposed 
to the electric light only, the third to sunlight only, and the fourth to 
daylight and the electric light successively. In all cases the fourth 
group were the most vigorous, and the green of the leaf was of a 
richer hue. 

From these and similar experiments, the author arrives at these 
conclusions :—(1) That the electric light promotes growth, and the 
production of chlorophyll in the leaves of plants; (2) that an electric 
centre of light equal to 1400 candles at a distance of 2 metres from 
growing plants is equal in effect to average daylight; (3) that car- 
bonic acid and nitrogen compounds generated in the electric arc have 
no injurious effects on plants ; (4) that plants do not require a period 
of rest, but progress favourably if exposed during the night to the 
electric light; (5) that the radiation of heat from the electric are can 
counteract the evil effects of night frost. It has also been observed by 
Schiibeler that plants grow continuously under the effect of uninter- 
rupted sunlight in the Arctic regions. 

In the second communication, the author shows that the electric 
light may be rendered serviceable not only for the development of the 
leaves, but also for the ripening of fruit. . Vv. EY. 
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Water Distribution in Plants. By G. Kraus (Bied. Centr., 
1881, 630—632).—The sap of certain plants was expressed and filtered, 
and the sp. gr. taken with the usual precautions; it varied between 
1:03 and 1:0059; the plants were Lonicera tartarica and Datura. The 
a: juice of sugar-beets ranged between 1-057 and 1-074. The sp. gr. of the 
sap in the growing twig was found to be less in the older than in the 
younger portions, and growth was invariably accompanied by dilution 
of the sap owing to constantly increasing absorption of water. The 
free acids and albumin also decreased in percentage, but increased in 
actual quantity. The increase in sugar during growth was remarkable ; 
it increased with great rapidity up to a certain point, when it again 
declined, so that there is a maximum point in sugar contents which is 
not at all coincident with the maximum of growth. 

An extended series of observations shows that in crooked plants the 
under or convex side contains sap of less concentration, and poorer in 
free acid and sugar, not only relatively but absolutely. Horizontal 
branches are richer in sugar than vertical. When plants are shaken 
so as to bend their tops towards the ground, an immediate increase of 
sp. gr. in the sap, and an increase of sugar in the under or convex 
part of the bend takes place, showing that the sugar is in actual 
process of formation at the time of bending. J. F. 


Ww. The Physiological Signification of Transpiration in Plants. 
thor By I’. Rernrrzer (Bied. Centr., 1881, 626—627).—Many plants give 
1 or of large quantities of water by transpiration, and it is generally 
pars believed that the process facilitates the absorption of inorganic nutri- 
Lote tive matter from the soil; this theory cannot, however, be reconciled 
car- with the fact that plants thrive luxuriantly when means are taken to 


prevent transpiration. The author put the matter to the test of actual 
experiment by placing specimens of T'radescantia viridis, Boussingaultia, 
and Huonymus japonica under bell-glasses (the flower pots excepted) ; 
he submitted one to a current of dry air, another to a supply of water 
1 to under high but constant pressure. The results were conclusive: the 
plants which did not transpire were threefold richer and of more 
luxuriant growth than the specimen in dry air, transpiration evidently 
delaying the progress of growth. Plants, like the cactus tribe, which 


hese grow in hot, arid situations, protect themselves by thick fleshy surfaces. 

the The transpiration of moisture, however, seems to promote the growth 
tric of wood, but is not essential, as wood is produced in hot-houses where 
rom the air is artificially moistened. J. F. 


ave Decomposition of Nitrates during Vegetation in the Dark. 
toll By Boussinaautt (Bied. Centr., 1881, 627—628).—The author found 
the that samples of barren soil, treated with potassium nitrate and used to 


can grow beans in the dark, lost in an unaccountable manner a large pro- 
| by portion of the added nitrogen; the only hypothesis tenable under the 
ter- circumstances was, that the roots of the plants produced a substance 


which acted on the acid of the nitrate, and set the nitrogen free in the 
tric gaseous state. To settle the point, Miintz undertook an experiment 
with ignited sand, treated with hydrochloric acid. Two portions of 
200 grams each were placed in flasks and moistened with distilled 
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water. In one, were placed some grains of maize already germinated; 
the other contained sand and water only; they were placed under the 
same bell-glass in a dark place and left for 17 days, at the end of which 
time the plants, with every particle of their roots, were carefully re. 
moved. Microscopically examined, both samples were quite alike, 
containing no other organisms than a few micrococci ; but when heated 
in a sealed tube, the sample which had not contained plants remained 
perfectly white, whilst the other became slightly blackened. The 
author concludes, therefore, that the roots had parted with some 
organic substance, which had the property of decomposing nitrates. 

J. F, 


Thevetia Nereifolia. By J. E. pe Vris (Pharm. J. Trans. [3), 
12, 457).—The author finds (contrary to a statement on p. 397 of 
the above Journal) that the kernels of the seeds of this plant contain 
rather more than 39°5 per cent. of a perfectly limpid, almost colour. 
less oil, with a very agreeable mild taste, equal to that of fresh oil of 
almonds (sp. gr. 0°9148 at 25°). It becomes pasty at 15°, and is en- 
tirely solid at 13°. A.C. Oudemans found it to consist of 63 per cent. 
of triolein, and 37 per cent. of tripalmitin and tristearin. After the 
expression of the oil, the cake yielded 4 per cent. of thevetin, 
114 grams of thevetin, dissolved in glacial acetic acid up to 10 c.c., 
produced a levogyration cf 9°75°. F. L. T. 


Enemies of the Vine. By <A. Bovcuarp and others (Biel. 
Centr., 1881, 623—626).—This paper is a summary of different expe- 
riments and observations on vine pests and proposed remedies. 
Bouchard describes the anthracnose, or Sphaceloma ampelinum, as 
covering the branches with black patches, extending to the grapes; 
from the latter it could, however, be washed off. He tried the ordi- 
nary mode of sulphuring without success; he found that a 10 per 
cent. mixture of sulphuric acid employed to wash the vine stalks in 
February prevented a recurrence of the attack, without in any way 
injuring the yield of the vines. F. v. Thumen reports a very early 
appearance of the Perenospora viticola in Algiers, and describes a 
newly-discovered enemy, which appears as gelatinous swellings on the 
roots, and is caused by the nematod Anguillula Radicicola (Greet). 
J. Nessler recommends, as a preventative of the hay or sour-worm, that 
every particle of dry wood should be burned, and the vines treated 
with an insect poison of his own composition, consisting of soft soap, 
40 grams, tobacco extract 60 grams, fusel oil 50 grams, spirits of 
wine 2 decalitres; the whole diluted to 1 litre, and applied to the 
buds and blossoms. Schmidt contributes some notes on the same 
insect. The pupe are generally found in the dead wood of the stock, 
never in the soil; but in default of the old wood, they will attach them- 
selves to any firm object, and creep into hollow twigs; the district 
where the observations were made is very bare of trees and birds, and 
he thinks frosts in early spring and late warm summers, with heavy 
rains during the time the insect leaves the cocoon, would be most 
effective in diminishing the nuisance, but poisoning is useful when 
resorted te im time, J. F 
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Continuous Cropping with Wheat and Barley. By A. 
VortcxeR (Bied. Centr., 1881, 617—620).—This is a report of the 
fourth year of an experiment on the continued growth of wheat and 
barley in the same field, as carried out at Woburn for the Agricultural 
Society of England under the superintendence of Dr. Voelcker. The 
year 1880 was very unfavourable; heavy rains prevailed during the 
autumn, and the ears of wheat filled slowly and weighed light. The 
barley, however, prospered better, and apparently the ground was 
more suited to it than to the wheat. The following conclusions were 
drawn from the experiments :— 

Wheat.—1. That in the soil of Woburn at least, and probably in 
. [3] similar light sandy soils, the growth of wheat continuously for a 
397 o¢ J number of years cannot be carried on with profit, even when large 
quantities of the best artificial manures are employed. 2. Good and 
properly prepared stable manure had a very favourable effect on the 
crops as in preceding years. 5. Mineral manures, without nitrogen, 
had a better effect on the crop than nitrogenous manures without 
minerals. This was different in the preceding three years, during 
which the want of fixed plant-food was apparent. 4. The profitable 
svetin, | Working of a mixture of mineral and nitrogenous manures was, as 
Occ, i ‘ormerly, very evident. 

7. Barley.—1. Mineral manures alone without nitrogen had no effect 
onthe crop. 2. Sodium nitrate alone had a better effect than ammo- 
(Bied. nacal salts without minerals; this is the reverse of former years. 
expe- 3. Ammoniacal salts, together with mineral manures, produced more 
nedies. (g gtain but less straw than the same quantity of minerals and sodium 
um, as | Bitrate. 4. An increased quantity of ammoniacal salts with mineral 
rapes; Jj manures had no better effect than the lesser quantity. 5, 6, 7. The 
» ordi- ] ‘able manure had a very beneficial effect on the crops, and the 
10 per doubling of the quantity had a greater. J. F. 
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- ac Experiments on Thin or Thick Seed-sowing. By R. Heryricn 
: early fg (Bied. Centr., 1881, 620—623).—Many experiments have been made 
ibes a y * to the advantages, or the reverse, of sowing seed thickly or thinly ; 
on the @ ‘hey must all of them necessarily possess little more than a local in- 
treef). m terest, as the peculiarities of soil, climate, and manuring largely 
n, that influence the results. The experiments in question were made with 
reated jg ts, in a poor sandy field, with a partial inclination towards the 
; soap, south. In 1879 three plots were sown with 5, 7°50, and 10 kilos. of 
rits of | ots; the yield was somewhat greater in the more thickly sown plots, 
to the j@ Dut not in proportion to the seed sown, being only 5: 6:7. The ex- 
, same fg Petiments were repeated in 1880 on a larger scale, with confirmatory 
stock, jg esults. The results summed up are :—Thick sowing produces a larger 
‘them.  "mber of plants in a given space, but the plants are individually 
listrict Weaker. The quantity of stalk or halm prodaced varies very little in 
is, and “eight, whatever the quantity of seed employed on a given space of 
heavy @ Stund. A poor soil should be sown thinly. J 
t 

eo Modifications of Composition which Green Fodder under- 
rR goes when Preserved in Pits. By G. Lecuarrier (Compt. rend., 
93, 734—737).—It has been previously shown that carbonic anhy- 
VOL. XLII. Z 
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dride, alcohol, and acetic acid are produced in the fermentation of 
green fodder. 

In this paper analytical data are given. The fermentation expe- 
riments were conducted in flasks, in order that the samples examined 
before action and those taken after might be as much alike as possible, 
The maize fermented in the flask is exactly like that fermented in the 
pit, as far as composition is concerned :— 


Maize. Clover. 

Before fer- Before fer- 

mentation. Fermented. mentation. Fermented. 
Carbonic anhydride...... _ 2-180 _ 1°42 
Matter volatile at 100° .. 79 120 80-580 76 °420 76°380 
pS A ee — 1 °342 _ — 
Nitrogenous matter...... 2°465 2 °232 4°810 4249 
Sn kn eaa'e ok ons 0°021 0 024 0-026 0-083 
Ee Aidhvcsde gee wa 6.5 2 ‘064 0°143 0 °474 0 °452 
Ws ary 0:9 540 94,40 50 0 °983 0-063 0 *457 0-304 
ae ethics Zicie B'ald' a ale 4.°302 3 863 4-230 1 °456 
Pectous substances ...... 0 °344 0°178 1 °303 0°501 
NE ices ev awn 6 337 5 929 8-015 7-191 
Fatty matter............ 0-099 0°149 0241 0°372 
INE eo Sunina hwo seas 4077 5 °136 


In this way some of the nutritious principle is lost, but the residue 
is rendered more completely utilisable. Some experiments on the 
increase of fatty matter gave these results :— 


Before fer- After fer- 

mentation. mentation. 
Maize (as above) ...... 0°57 0-91 
Maize (put in pit)...... 0°62 1:84 
ls cde ona wiea's 2°01 3°05 
Colza grain............ 239-80 245-30 


The author thinks this may throw some light on the formation of 
fatty matters in the living plant. D. A. L. 


Exhaustion of Soils by Sodium Nitrate. By Emmer.ine and 
Loces (Bied. Centr., 1881, 583—585).—The practical and theoretical 
value of sodium nitrate as a manure is beyond doubt; but with this 
general acknowledgment of its value, practical men assert that its 
frequent employment exhausts the land and causes a reaction when @ 
certain point is reached. The authors agree that such exhaustion is 
theoretically probable, and proceed to show by experiment that it is a 
fact. They attribute it, however, to the great increase of the crop 
produced by the sodium nitrate removing a large quantity of mineral 
constituents from the soil, which are not but should be replaced, and 
think that although the employment of the valuable manure for one 
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season is not exhausting, its frequent use should be accompanied by 
that of phosphatic and potash manures. 


Influence of Factory Waste-water and Gases on Vegetation 
and Soil. By J. Kéyia (Bied. Centr., 1881, 577—579).—Agriculture 
has suffered much from the neighbourhood of certain factories without 
the subject having attracted sufficient attention. The author contri- 
butes some information on the subject. He gives the composition of 
some waste waters. Quantities are in milligrams per litre. 


From Wire- Sulphur 
dyehouse. drawers. ore washer. 
Oe rn 4476°2 7080°2 3306°2 
Organic matter ........ 1345°5 — — 
Sulphuric acid ........ 1650°5 3198°8 1729°5 
Oxide of iron.......... — 2378°7 518°3 
Alkaline chlorides...... — 93°4 92°6 


Gas-water which has been boiled with milk of lime to extract 
ammonia showed the following on analysis :-— 


ge PORTE eerie 20°4230 
Cyanides with lime.......... 2°3282 
Sulphate of calcium ........ 2°5633 
Sulphite of calcium.......... 10913 
Phenol compounds .......... 0°6080 


‘The influence of sulphurous vapours on trees has long been a subject 
of remark. The author submitted the leaves and young shoots of 
different kinds of trees to analysis, selecting sickly and healthy speci- 
mens of each kind, and he found the sulphuric acid present in the 
sickly specimens to be greatly in excess of the others; the gas was 
given out by a zinc-smelting works. 

The waste water from a zinc works containing zinc sulphate was 
found to be very injurious to the meadows on the banks which were 
irrigated with the water, their productiveness being very considerably 
diminished. The presence of zinc was clearly proved in the earth and 
inthe grass grown on it. The author states that he has proved by 
experiment that the zine acts injuriously by becoming fixed in the soil 
and freeing other bases, such as potash, lime, soda, magnesia, &c., 
letting them dissolve out. Waste water containing hydrochloric acid 
acts in a similar manner by rendering plant-foods unduly soluble and 
easily washed out of the soil. J. F. 


Agricultural Value of Leather Meal. By A. Prrermann (Bied. 
Centr., 1881, 590 —597).—The utilisation of a waste material so rich 
in nitrogen as leather, is important to the manure manufacturer and 
farmer. Considerable progress has been made in reducing the leather 
to fine powder by roasting and grinding, treating with superheated 
steam, &c., and the price of the nitrogen in such meal in Belgium is 
quoted at two-thirds that of nitrogen contained in ammonium sul- 
phate and in sodium nitrate. The physical condition of the material 
leaves little to desire; its fine state of division allows contact with 
z2 
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the decomposing agents, and treatment with superheated steam re- 
moves the greater part of the tannic acid. Hitherto the agricultural 
value of leather meal has not been fairly tested, it being always sold 
mixed with other ingredients as a compound manure, and, as such, 
bought with readiness by farmers. In the absence of special informa. 
tion, the author undertook the experiments recorded in the present 
paper. They were of three kinds,—in the glasshouse with oats, ina 
garden with horse beans, and in the field with sugar-beets. In the 
glasshouse, blood meal and leather meal were tried against each other 
alone, and in mixtures of precipitated phosphates and chloride of 
potassium in various proportions. In all the experiments, it was found 
that the leather meal, whether alone or mixed with the phosphates 
and potash, did not produce an increase in the crop, but that the blood 
meal, combined with precipitated phosphates, caused an increase of 
double the produce of the unmanured. In the garden, with horse 
beans, the results were similar, the leather causing a scarcely percep- 
tible increase, whilst sodium nitrate produced an increase of about 
75 per cent. over the unmanured plots. The actual figures are in 
kilos. per hectare of beans :— 


Unmanured. Leather meal. Sodium nitrate. 


942°5 981°7 1695°8 


The field experiments were of a more thorough nature, but were 
equally unfavourable to the leather. There were four sets of experi- 
ments—unmanured, phosphates only, leather meal with phosphates, 
and sodium nitrate with phosphates. 

The tabulated results are instructive; the first column shows the 
total produce of beets per hectare, the second and third the increase 
in kilos. per hectare and per cent. over the average of the three un- 
manured plots :— 


| Total Increase over average of 
oy total kilos. per cent. 
ee ee eee ee 34,830 — _ 
2. Superphosphate ............+.-06- 34,380 510 = 15 
3. Superphosphate and precipitated 34,290 420 = 1°2 
phosphate 
4. Precipitated phosphate .. why a 34,380 510 = 1% 
5. Unmanured ..... . 33,840 -- — 
6. Leather meal and soluble phosphate . 37,890 4020 = 11°9 
7. Leather meal with soluble and pre- 37,480 3610 = 10°7 
cipitated phosphate 
8. Leather meal and precipitated phos- 35,910 2040 = 6°0 
phate 
9. Unmanured . 32,940 —_ — 
10. Sodiam nitrate and. soluble phosphate 43,380 9510 = 281 
11. Sodium nitrate with soluble anc pre- 42,070 8200 = 24°2 
cipitated phosphate 
12. Sodium nitrate with precipitated 43,830 9960 = 29°4 
phosphate 
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The latter manure produced by far the best results. In a financial 
int of view the results were :—Cost of manure per hectare: sodium 
nitrate, 128 francs; leather meal, 95 francs ; phosphates, 45 francs. 
The loss by using leather meal and phosphates was 59 francs per hec- 
tare, and the gain by using sodium nitrate 58 francs as compared with 
the yield of unmanured parcels. 

The experiments were made in sandy soil, and, of course, represent 
but one year’s effects. The author invites cultivators to make similar 
and more extended experiments. J. F. 


Preservation of Stable Manure in Deep Stalls. By Hoxpr- 
pLeiss and Emmer.ine (Bied. Centr., 1881, 586—588).—This paper 
records the results of allowing the manure to remain and accumulate 
under the cattle for a long period, in some instances for three months, 
in specially constructed deep stalls; in every case, as compared with 
the common practice of manure heaps, the manure so left was in more 
workable condition, the ammoniacal salts better preserved, and the 
proportion of all useful ingredients greater in comparison to the bulk. 
Incidentally, the authors quote the value of nitrogen, potash, and 
phosphoric acid in stable manure at Marks 1°50—0°36, 0°40 per kilo. 
respectively. J. F. 


Peat as Litter. By C. Arnoxp (Bied. Centr., 1881, 589—590).— 
The use of peat ground to fine powder has been strongly recommended, 
and the experiments of Alberti show that it absorbs 74 to 8 times its 
weight of water, whilst straw and sawdust only take up 3} to 4 times 
their weight. In the present case a two-horse stable was laid down 
with 0°12 meter deep of ground peat; after six days there was no 
perceptible ammoniacal smell; a second stable containing two horses 
was bedded with straw. The air in both stables was daily tested for 
ammonia, the result being that the latter stable at the end of six days 
contained as much ammonia as the former at the end of 15 days. 
On the 20th day, the peat becoming damp, half the former quantity 
was added, when the ammonia in the air became very much reduced. 
One bale, weighing 128 kilos., costing 5 marks, lasted 30 days, 150 
kilos. of straw, value 7} marks, being used in the other stable; the ab- 
sorptive power of the peat is regular, and is perceived, whether a large 
quantity is employed at once or the same quantity in three or four 
operations ; the most economical method,is to apply thin layers every 
six days. The author considers the material very suitable and econo- 
mical, both in point of cost and space—the manure of two horses for 
a year occupying only the space of 20 cubic metres. J. F. 


Oats Manured with Steamed and Dissolved Bones. By A. 
Emuersine (Bied. Centr., 1881, 597—599).—Continuation of previous 
experiments in the same direction made on clayey, humous, and sandy 
soils with bone meal steamed and with bone meal dissolved. 

The results confirm previous experiences in favour of the dissolved 
bone, and show marked increased production in each case wherein the 
manure was used. The experiments take account only of the pro- 
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duce of the first year; the effects in the succeeding year, the author 
believes, would be found much greater. J. F. 


Solubility of Phosphates in Soil by Acids contained in the 
Roots of Plants. By H. y. Lisi (Bied. Centr., 1881, 579—582), 
—From numerous experiments, the author concludes that oxalic acid 
is the first acid formed in plants, being a step towards the production 
of hydrocarbons, but he believes that it also acts as a solvent of the 
phosphates contained in the soil. The albumin and hydrocarbons in 
seeds are sufficient with the potash and phosphoric acid present to 
provide rootlets and first leaflets. With the production of these and 
the absorption of carbonic acid, the formation of oxalic acid com. 
mences, and its combination with potash in the plant. When it comes 
into contact with the phosphoric acid in the soil, potassium phosphate 
is formed in the plant and calcium oxalate in the soil. As a support 
to this hypothesis, the author instances the success even in sterile 
soils of certain plants containing abundant oxalic acid. Lupines for 
example contain such a reserve of material that they can without 
the aid of external nourishment, develop a strong system of roots 
which act so energetically as to utilise the most refractory ingredients 
in the soil—if the assimilation of phosphates were due to the presence 
of water containing carbonic acid, those dry sterile soils would be 
absolutely unproductive. 

Hitherto the method of estimating phosphates by their solubility in 
water, and of retrograde or precipitated phosphates by ammonirm 
citrate, has not produced satisfactory results, and the author believes 
that the true test of the value of a phosphate is its solubility in such 
acids as are found in the roots of plants. He gives the results of some 
of his experiments. 

In dilute acetic acid for 25 minutes was dissolved, of 


Ground phosphorite containing 28 p. c. — 9°5 p. e. . 
Baker guano - Se lhe ea ay 
Mejillones guano al as oo oo 


An additional quantity of acid dissolved more phosphate, but the 
amount is not stated. 

Boiled for 25 minutes with 1 gram of calcium phosphate, 15 gram 
potassium oxalate and 100 c.c. water dissolved— 


Phosphorite ............ 57°1 per cent. phosphoric acid. 
Baker guano ............ aa ‘ 
Bone ash (meal) ........ 504 4, a 

Do. finely ground.... 89°5 ” on 


The same reagent in the cold worked more slowly, but in a similar 
way thus after 36 hours, dissolved, of— 


Mejillones guano ........ 746 per cent. phosphoric acid. 
Steamed bone meal, fine .. 87°33 __,, % 

Do. do. coarse 5177 * ss 
Peruvian guano.......... 95°4 ” * 


Calcinm biphosphate...... 100°0 . 
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Dr. Wein found only 53 per cent. of this calcium biphosphate soluble 
in ammonium citrate. 

The author believes that these experiments, showing the different 
degrees of solubility in vegetable acids, or in other words, of power of 
assimilation by roots, are of considerable value, and that this mode of 
estimating the economic value of phosphates is preferable to field ex- 
riments, and that the name of “ plant” or “root solubility” would 
be preferable to present terms. 

Incidentally he shows the inutility of dissolving Peruvian guano, as 
far as phosphates are concerned, and mentions his belief that too much 
value has hitherto been attached to bone meals, much of their good 
effects being due to the nitrogen they contain: the fineness of the 
powdered bone he considers a valuable measure of its worth as a 
phosphatic manure. 


Analytical Chemistry. 


New Method for Detecting the Evolution of Oxygen by 
Vegetable or Animal Organisms. By T. W. Enaunmann (Bied. 
Centr., 1881, 629—630).—The method is based on the urgent require- 
ment of oxygen by the bacteria of putrefaction, especially the more 
minute kinds. A drop of liquid rich with them is placed on the slide 
of a microscope, and the chlorophyll cells of certain plants introduced. 
The whole being well illuminated, the bacteria are seen crowded 
around the green cells, whilst the remainder of the drop contains no 
bacteria ; on the light being turned down so that the object is barely 
visible, they disperse and are scattered over the entire drop. The 
author, from observations made in this manner, finds that plants con- 
taining chlorophyll give out oxygen energetically in the light; the 
energy of emission is in proportion to the chlorophyll contents of the 
cells; partially destroyed cells emit oxygen from their sound portions. 
The action of light in the process is local; a cell partially illuminated 
emits oxygen from that part only. Light of different wave-lengths 
varies in energy. The ultra-red is generally inactive. Orange and 
yellow stronger. Green nearly always weak. Blue is active. The 
action of light is instantaneous, the emission of the oxygen com- 
mencing at the very moment of illumination. J. F. 


Accurate and Rapid Method for Analysis of Air. By E. W. 
Morey (Am. Chem. J. [3], 275—279; Chem. News, 44, 291—292). 
—The air is collected in stoppered bottles containing a few drops of 
potash, with which the stoppers are moistened, and in such a condi- 
tion samples may be kept for many days without alteration. 

The air is withdrawn from the bottle by means of a mercury pump 
connected with it by an india-rubber bung (in presence of an alkaline 
solution the bung does not absorb 0°001 per cent. of oxygen) and dis- 
charged into a jar standing over mercury. A portion of the air, 
sufficient to occupy 470—475 mm., is then introduced into a eudio- 
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meter, roughly measured with a journeyman pressure tube, and finally 
with an accurate pressure tube fitted with a Jolly point in the vacuum 
at the level of the zero of the graduation on the eudiometer tube, 
which zero is at the top of the tube. When the mercury in the pres. 
sure tube is put in contact with that in the eudiometer, and its lower 
level brought to the Jolly point by means of a fine adjustment, the 
level of the mercury is read by means of a microscope magnifying to 
50 diameters. By such an arrangement the contact at the Jolly point 
can be verified, the thermometer read to 0°01 of a degree, and the level 
of the mercury in the eudiometer, in less than 10 seconds. 

The measured quantity of air is then transferred to a jar and mixed 
with 63 per cent. of hydrogen. By always using this proportion of 
hydrogen, the error, which is a function of the hydrogen, remains con- 
stant. When the gases have had time to mix, the whole volume is 
transferred to the eudiometer and exploded. ’ 

To ensure accurate determinations of temperature, the whole appa- 
ratus is encased in a box, which is filled with water constantly agitated 
by a current of air. 

The hydrogen used is prepared from a Bunsen’s decomposing cell 
so constructed that it can be attached to an air-pump, and all hydrogen, 
either dissolved in the acid or occluded by the zine, may be expelled 
before using it; the hydrogen is also passed over platinum-black; 
prepared in this way the gas may be kept over mercury for several 
weeks. 

By making the corresponding readings of different experiments 
under similar circumstances, all errors disappear from the differences 
of the analyses. By this method analyses can be made with the greatest 
accuracy in 70 minutes. L. T. O'S. 


Estimation of Potash in Wine. By R. Kayser (Chem. Centr., 
1881, 706).—In order to determine the potash in wine, the author 
proceeds as follows:—To 100 c.c. wine (clarified by charcoal) are 
added 7 grams hydrated sodium carbonate, and 2 grams tartaric acid, 
and finally 150 c.c. of alcohol of 92 per cent. The mixture is then 
allowed to stand for 24 hours in order to separate the potash as potas- 
sium hydrogen tartrate ; this is thrown on a filter, washed with alcohol, 
and then dissolved in water in the vessel used for the wine. The 
solution is then made up to a known volume and titrated with a 
decinormal soda solution. V. H. VY. 


Analysis of Rail Steel. By M. Troinius (Ohem. News, 44, 299 
—300, and 310—311).—In the estimation of phosphorus in rail steel, 
the author advocates its determination as ammonium phosphomolybdate, 
weighing it as such without ignition. The weight of steel used is 
5 grams, which is dissolved in aqua regia, the silica, separated in the 
ordinary way, and the phosphorus precipitated in a nitric acid solution 
with ammonium molybdate prepared by dissolving 100 grams ammo- 
nium molybdate in 1 litre of water, and 100 c.c. ammonia, sp. gr. 0°88. 
The precipitate is filtered off after standing for an hour at a gentle 
heat. The precipitate is dried between 95° and 140°, detached from 
the filter-paper and weighed. 
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The precautions to be observed are— 

(1.) Removing excess of hydrochloric acid by evaporation. 

(2.) Adding the solution of molybdate in a thin stream from a 
ipette and shaking well. 

(3.) Great care in washing the precipitate, and brushing it off the 
filter-paper. 

When the steel contains large quantities of arsenic, the temperature 
of the solution after adding the molybdate must not exceed 40°, 
otherwise the arsenic is precipitated. 

In the method of burning the filter-paper, it is not necessary to 
make any allowance for ammonia expelled, if the filter-paper is care- 
fully incinerated. 

Since the above methods furnish sufficiently accurate results, the 
magnesia methods are considered a waste of time, and the results are 
frequently too high, owing to difficulty of obtaining the reagents 
used in them free from phosphorus. 

Determination of Silicon—The author advocates more especially 
the sulphuric acid method, and for each gram of steel uses 14 c.c. of 
dilute sulphuric acid (1—6), boils the mixture (with exclusion of air 
as far as possible) until the steel is completely dissolved, evaporates, 
dilutes the residue with hot water and a few drops of hydrochloric acid, 
and filters from the insoluble silica, which is washed with water con- 
taining 5 per cent. nitric acid. 

The separation of the silica by aqua regia, as in the phosphorus 
determination, may be used. 

Manganese Determination.—For the determination of manganese, 
the author uses the ammonium acetate and bromine method, with 
final addition of ammonia. 3 grams of steel are dissolved in aqua regia, 
the solution evaporated to dryness, dissolved in boiling hydrochloric 
acid, the volame made up to 750 ¢.c. with water, and the solution 
neutralised with ammonia or ammonium carbonate (excess of alkali 
must be avoided, otherwise the manganese will be precipitated); 20 
to 30 c.c. of concentrated ammonium acetate are then added, the 
solution boiled, and the precipitate allowed to settle: if it will not 
settle, a few drops of ammonia (0°88) are cautiously added, and the 
solution again boiled. Care must be taken not to add too much 
ammonia, as the manganese may be precipitated. The precipitate is 
then filtered, dissolved in hydrochloric acid, the iron again precipitated 
as before and filtered, this filtrate being added to the first. In ordinary 
cases one washing is sufficient, but for spiegeleisen and ferromanganese 
it is desirable to redissolve the precipitate twice. After cooling, the 
manganese in the filtrate is oxidised with excess of bromine and pre- 
cipitated with ammonia. 

It is necessary that the solution be cold before oxidation, otherwise 
aviolent evolution of nitrogen takes place, and the manganese remains 


in solution. Insufficient bromine also causes only partial precipita- 
tion. L. T. O'S. 


Method for Determination of Carbon in Steel. By M. Tror- 
ius (Chem. News, 44, 292—294).—The author employs a somewhat 
modified form of Eggertz’s method: 0:2 gram of the steel and of 
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standard steel are dissolved at 90° in nitric acid, which is delivered 
from a burette ; when the steel is completely dissolved, and the solution 
quite cold, the determination is carried out in the carbon tubes. The 
following points are of much importance :—(1) the quantity of acid 
required for each 0°1 gram of steels of different percentages of carbon ; 
(2) the minimum addition of water required for each 0°1 gram steel 
to remove the iron colour. 

It is also desirable that the standard steel should have a percentage 
of carbon not differing very widely from that of the sample to be 
tested. L. T. O'S, 


Determination of Phosphorus in Iron and Steel. By HE. 
Aerie (Dingl. polyt. J., 242, 133—136).—Referring to the estima- 
tion of phosphorus in iron by precipitation with molybdic acid and 
subsequent precipitation with magnesia mixture, the author states 
that four hours’ standing is more than sufficient to complete the pre- 
cipitation of the phosphorus by molybdic acid. Nitric acid when 
present in too concentrated a form or too large a quantity, prevents 
the precipitation. Carbon must be destroyed completely, otherwise 
the results are too low. They are too high when the silicon in steel, 
white cast-iron, or ferromanganese (7.e., iron with only small quantities 
of silicon) is not eliminated. 

In conclusion, the author details the process which he adopts. The 
precipitants used are prepared as follows :— 

115 grams of molybdic acid are dissolved in 460 grams of ammovia, 
sp. gr. = 0°96, and 1 litre of water is added. The mixture is then 
poured into 1 litre of nitric acid, sp. gr. = 1:2, allowed to stand for 
one day and finally filtered. The magnesia mixture is prepared by 
taking 101°5 grams magnesium chloride and 200 grams ammonium 
chloride, and adding 400 grams ammonia, sp. gr. 0°96, and 1 litre of 
water. D. B. 


Estimation of Zinc in its Ores. (Dingl. polyt. J., 242, 310.)— 
Schneider recommends that the ore be dissolved in concentrated sul- 
phuric acid and a small quantity of nitric acid. The solution of 
zine sulphate is evaporated until 1 litre contains 2 grams of zine. 
Sulphuretted hydrogen is then passed through tlie solution, which is 
said to precipitate the zinc completely (only 2 mgrms. of zinc per 
litre remain in solution). D. B 


Determination of Mercury. (Dingl. polyt. J., 242, 302—304). 
—Eschka’s method of estimating mercury (ibid., 239, 300) by means 
of metallic iron and amalgamation of gold presented difficulties in the 
commencement, consisting in the necessity of washing the amalgam 
with alcokol when bituminous samples were examined, and the forma- 
tion of a fluid amalgam on the gold capsule, when rich ores were 
tested. These difficulties have recently been surmounted. Teuber 
proposes to add an oxidising agent, preferably red lead ; to the bitumen, 
the washing with alcohol is then unnecessary, and any loss of amal- 
gam is avoided. With highly bituminous substances, the amalgam 1s 
washed with ether, and red lead is used instead of iron filings to cover 
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the mass. The formation of a liquid amalgam is prevented by operat- 
ing on a small quantity of substance. D. B. 


Qualitative and Quantitative Determination of Fusel Oil in 
Alcohol. By H. Hacer (Chem. Oentr., 1881, 712—714).—In order 
to detect the presence of fusel oil, a rolled filter-paper is dipped into 
the alcohol to be examined; on allowing the moistened paper to dry 
at a temperature not exceeding 25°, the alcohol evaporates, leaving 
the fusel oil, which reveals itself by its characteristic smell. This test 
is more delicate if one-tenth of its volume of pure glycerol is added to 
the dilute alcohol. If only traces of the fusel oil are present, the roll 
of filter-paper is placed in a cylindrical tube open at both ends; the 
lower end is closed with the finger, and the test mixture of alcohol, 
water, and glycerol poured in to thoroughly moisten the paper. In 
the course of 24 hours the smell of the fusel oil is easily recognised, 
and remains permanent for more than a week. If ethereal oils are 
present, the mixture is distilled at the heat of the water-bath, and the 
residue mixed with an equal volume of water and filtered; only traces 
of the oil pass through the filter, and the method described above can 
then be used. 

Quantitative Determinations—Owing to the difference of vapour- 
tension of ethyl and amy! alcohols, the two liquids may easily be 
separated by fractional distillation without addition of glycerol. 
Experiments are quoted to show the accuracy of the process. If the 
spirit contains less than 70 per cent. alcohol, both water and fusel oil 
remain in the residue left on distillation; ether is then added, while 
the distillation is proceeding; and the ethereal solution is redistilled 
at 60°. If an ethereal oil is present, a few c.c. of glycerol are added, 
the distillation residue allowed to stand for a day, and then filtered to 
remove the oil. Another method of separating the ethereal oil from 
the glycerol and spirit consists in adding a little solid paraffin or wax 
to the liquid; the vessel containing it is then warmed to melt the wax, 
which runs down and takes up the ethereal oil; it is then allowed to 
solidify and is removed by filtration; the mixture is finally separated 
by distillation as above. ¥.. &. Y¥. 


Quantitative Estimation of Phenol. By F. Saromon (Chem. 
Centr., 1881, 712).—For the estimation of phenol, the author uses the 
intimate mixture of sodium bromide and bromate obtained by the 
saturation of soda with bromine, and subsequent evaporation. On 
adding hydrochloric acid, bromine is set free, which reacts in the 
so-called nascent state on the phenol solution to be examined. 

V. H. V. 
Analysis of Starch. By F. Satomon (Chem. Centr., 1881, 712).— 
The author determines (1) the dried substance, (II) the ash, (IIT) the 
portions insoluble in dilute acids (cellulose, nitrogenous substances), 
and finally the starch by conversion with dilute hydrochloric acid into 
sugar, which is determined quantitatively. V. w. YV. 


Action of Different Kinds of Benzoic Acid and their Sodium 
Salts on Potassium Permanganate. By ©. Scuacur (Pharm. J. 
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Trans., 12, 517—518).—Of the different preparations of benzoic acid, 
all with the exception of those prepared by sublimation and from Siam 
benzoin in the moist way, which decolorise potassium permanganate 
solution, change the colour of the solution to green both in alkaline 
and acid solutions. The sodium salts of the different preparations of 
the acid act in a similar manner. 

From experiments on the commercial sublimed acid, it appears to 
consist of the acid from toluene or urine sublimed with a small quantity 
of gum benzoin to impart the smell of the gum to it. L. T. O'S. 


Identification of Alkaloids. By E. Czumprnitz (Chem. Centr,, 
1881, 710).—The author, starting with the idea that the colour reac- 
tions of alkaloids arise from a removal of water, has examined the 
action of zine chloride on them. The substance to be.examined is 
moistened with a few drops of zine chloride solution (1 gram ZnCl, 
30 c.c. HCl, 30 c.c. H,O), and then re-dried on a water-bath. The 
following alkaloids give under these conditions a colour reaction: 
strychnine, a rose-red; thebaine, gold; narceine, olive-green; delphi- 
nine, red-brown; berberine, gold; veratrine, red; quinine, pale 
gold ; digitaline, chestnut-brown; salicin, red-violet; santonin, blue- 
violet; cubebine, carmine-red. By this process the presence of salicin 
can easily be recognised in quinine. V. &.%, 


New Colour Reactions of Morphine, Codeine, and Atropine. 
By D. Viratt (Pharm. J. Trans. [3], 12, 459—460).—Tattersall found 
that by treating morphine in the cold with avery little sodium arsenate 
and some concentrated sulphuric acid, -a violet coloration is pro- 
duced, passing into light-green on heating. According to the author, 
the above reaction occurs but slowly in the cold, but on agitating 
with a glass rod, a bluish-red tint verging on violet is produced, 
passing, on continuing to heat, to dark-green, dirty greenish-blue, and 
finally light-green [z]. On cautiously adding water, the colour 
changes first to dark-red and then becomes decidedly blue ; if, how- 
ever, alcohol is added, the first drops produce a wine-red, a larger 
quantity a most magnificent violet. On adding acetic acid to the 
solution [a], it becomes wine-red ; on further adding a few drops of 
ammonia solution, so as to leave the liquid still acid, a magnificent 
blue is developed, passing into an intense green on adding ammonia in 
excess. In like manner, the solution which has become blue by 
water, and that which has become violet by alcohol, are turned green 
by ammonia. ‘The colouring matter remains suspended as a flocculent 
precipitate. 

Morphine heated with sulphuric acid becomes first dark-red and 
then dark-green. Water, alcohol; acetic acid, and ammonia produce 
the same reactions as above, but the tints are not so vivid. 

On dissolving a crystal of morphine in a few drops of sulphuric 
acid, adding a drop of sodium sulphide and cautiously heating, 1t 
turns to flesh-colour, changing to intense violet, dark-green, and dirty 
green. On adding a drop of sodium sulphide to morphine dissolved 
in two drops of sulphnric acid, then one drop of a 2 per cent. solution 
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of potassium chlorate in concentrated sulphuric acid, and stirring, a 
enish tint is developed at first, turning to blue with a tendency to 
violet. With an additional drop, the green becomes intense and 
passes, with continued stirring, into dark blue; more of the chlorate 
solution produces a yellowish tint. 

Codeine gives the same reactions, except that whilst morphine with 
sulphuric acid and sodium arsenate turns dirty green on heating, codeine 
treated in a similar manner assumes a fine reddish-violet tint, changing 
to green on further heating, and yielding the same colour reactions as 
morphine, with water, alcohol, &c. 

If a solid fragment of atropine or one of its salts is moistened with 
a few drops of potassium chlorate in sulphuric acid, the former 
becomes greenish-blue, and on moving the liquid about in all direc- 
tions, bluish-green streaks are seen to pass from the fragments through 
the liquid, the latter gradually assuming a pale-green colour. The 
colour reactions given by the author for atropine and daturine (New 
Remedies, 1880, 339) are likewise characteristic for hyoscyamine and 
duboisine. : w. b. T. 


Estimation of Quinine as Herapathite. By A. Curisrensrn 
(Pharm. J. Trans. [3], 12, 441).—The method for estimating quinine 
as iodosulphate was first proposed by De Vrij; the author has re-ex- 
amined it, and comes to the conclusion that (1) acidulated spirit 
dissolves a notable quantity of herapathite, too much and too little 
acid are alike disadvantageous; (2) the degree of concentration may 
affect the result ; (3) cinchonidine periodosulphate may be precipitated 
inspite of De Vrij’s precautions; (4) compounds of quinine richer 
than herapathite in iodine are formed unless the solutions are cold and 
the filtration takes place one hour (instead of 24, De Vrij) after pre- 
cipitation. To avoid the formation of cinchonidine iodosulphate, the 
author proposes to separate the quinine by ether before precipitation. 
ee 


Detection of Oleomargarin. By P. Casamasor (Chem. News, 44, 
309—310).—This method consists in determining alcohol of the same 
sp. gr. as the suspected sample of butter. 

Pure butter at 15° has the same sp. gr. as alcohol of 53°7 per cent., 
sp. gr. = 0°926, and oleomargarin as alcohol of 59:2 per cent., sp. gr. 
= 0°915. Any butter therefore which is adulterated with oleomar- 
garin will float in alcohol of 53°7 per cent. In alcohol 56°5 per cent. 
(mean of 53°7 and 59°2) pure butter when melted will sink and oleo- 
margarin will float ; the butter on solidifying rises to the surface owing 
to its expansion, but in alcohol of 59-2 per cent. butter will sink at all 
temperatures. 

In order to determine the amount of oleomargarin in butter, deter- 
mine the strength of alcohol of same sp. gr. as sample ; let it = 57 
per cent.; from it take the strength of alcohol of same sp. gr. as 
batter = 53:7; multiply the remainder by the reciprocal of the differ- 
ence of the strengths of alcohol of same sp. gr. as oleomargarin and 
butter = 0°18: .°. (57 — 53°7) 0-18 = 3:3 x 0:18 = 5°95 of oleo- 
margarin. & FT. OD. 
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Estimation of Neutral Fats, and Palmitic and Oleic Acids 
in Palm Oils and Autoclaved Materials. By F. Sear (Chem. 
News, 44, 299).—Five grams of the substance is treated with 100~— 
150 c.c. carbon bisulphide for three or four hours with occasional 
shaking. The mixture is then filtered into a tared flask, the residue 
washed with carbon bisulphide, the filtrate freed by carbon bisulphide 
by distillation at as low a temperature as possible, dried, and 
weighed. 

The residue consisting of neutral fats and zinc oleate is saponified 
with alcoholic potash; the soap is decomposed with an acid, the mix- 
ture filtered, and the zinc precipitated from the hot solution with 
potassium carbonate and estimated as zine oxide. The quantity of 
zine oleate to which this corresponds is calculated, and subtracting 
this number from the weight of neutral fats and zinc oleate, gives the 
weight of the former. By calculating the amount of oleic acid from 
the zinc oleate, adding it to the weight of neutral fats, and subtract- 
ing their sum from the weight of oil taken, the amount of palmitic 
acid is readily ascertained. L. T. O'S, 


Diagnosis of Blood Stains by Measurement of the Blood- 
corpuscles. By H. Srruve (Chem. Centr., 1881, 710).—The author 
has re-examined the method suggested by Malinin and Schmidt for the 
diagnosis of blood stains, which consists in heating them with 30—35 
per cent. potash solution and measuring the corpuscles, in order to deter- 
mine from what source the blood has been drawn. He finds that this 
method is valueless, because the blood-corpuscles, after having been 
dried and then soaked with potash, do not attain their original size, 
and no conclusions of value can be drawn from their measurement. 

fe 

Examination of Urine for Albumin. By A. Raase (Chem. 
Centr., 1881, 709).—In order to test urine for albumin, a small quantity 
of crystallised trichloracetic acid is added to 1 c.c. clear filtered urine, 
and the mixture left at rest. The acid dissolves at the bottom of the 
vessel, and at the juncture of the two layers of liquid there appears 
a well-defined cloudy ring. If large quantities of urates are present, 
the turbidity takes a longer time to form, and is spread throughout 
the whole liquid; on warming, the turbidity caused by the urates dis- 


appears, but this does not occur if albumin is present. 
V. H. V. 


Technical Chemistry. 


Manufacture of Soda. (Dingl. polyt. J., 242, 293—297.)—Wiggs 
recommends for rotary soda-ovens a generator constructed to allow 
air to ascend in the same, which becomes heated, and combines with 
the gases of the generator before they are introduced into the ovens, 
thus a more perfect combustion is said to be occasioned. Referring to 
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Pauli’s process of desulphurising soda-liquors, Scheurer-Kestner men- 
tions that the addition of manganese dioxide considerably facilitates 
the oxidation of sulphides, especially at a temperature of 75°. To 
separate silicic acid, aluminium oxide, and iron, Briinner treats soda- 
liquors with sodium nitrate or the oxides of zinc, lead, iron, or man- 
ganese. 
Rammelsberg has investigated red and yellow crystals obtained 
from the soda-liquors of the Schénebeck Alkali Works. On recrys- 
tallising these, colourless octohedrons of the following composition 
were obtained :—NaF,2Na,;RO,,18H,0O.(.R = P + U). From a solu- 
tion of sodium fluoride, vanadate, phosphate, and hydroxide, crystals 
resembling the above-described octohedrons were obtained. From raw 
soda-liquors, Rammelsberg obtained crystals which he recognised as 
gay-lussite, Na,CO;,CaCO;,5H,O, the formation of this salt being the 
cause of the loss in soda experienced at the Schénebeck Works. 

D. B. 
Devitrification. By M. Gricer (Dingl. polyt. J., 242, 297—302). 
—The author in this investigation used devitrified bottle-glass from 
the glass works of Aussig in Austria. This consisted of crystalline 
radiating fibrous globular masses, attaining a diameter of 5 cm. with 
faint greenish-white coloration, and imbedded in the perfectly trans- 
parent glass of deep green colour. Having carefully separated the 
devitrified particles from the transparent mass, both were analysed 
with the following results :— 


Devitrified Transparent 

glass. mass, Difference. 
Cera ae 63°79 64°39 — 0°60 
Ry 7°73 7°42 + 0°31 
De bus ti OSS 39 1°39 + 0°00 
SE Kaiiciticn die ace 2-49 2°47 + 0°02 
| Ses we 13°38 12°81 + 0°57 
ON ie oii 0-61 0-73 — 0-12 
NE sn iit wb -~ ore 9°78 — 0°02 
a eres 152 1°45 + 0°07 


The difference in the chemical composition of the two masses is 
therefore very small, and confirms Pelouze’s results, who found that 
devitrified glass has the same composition as the glass from which it 
is prepared. Devitrified glass is harder than ordinary glass, and 
less fusible. The author found that devitrified glass is considerably 
attacked by hydrochloric acid, 2 grams losing 0484 gram against 
0-032 loss of 2 grams ordinary glass. The residue obtained on treat- 
ing devitrified glass with hydrochloric acid amounts to 77 per cent. 
The soluble and insoluble portions gave on analysis— 


SiO, Al,0;. FeO. MnO. CaO. MgO. Na,O. K,0. 
Insoluble... 51:70 7:29 145 201 450 056 870 0-99 
Soluble .. 11:90 0:25 0:26 0:06 884 030 O81 0:08 
Total .... 63°60 7:54 1:71 2:07 13:34 086 951 107 


These numbers seem to show that hydrochloric acid dissolves large 
quantities of lime present in glass in the form of monosilicate, the 
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crystalline substance in glass consisting of this compound, which is 
imbedded in the amorphous vitreous mass. 

In conclusion the author states that devitrification is not a mere 
molecular change, as supposed by Pelouze, but is dependent on a dis- 
sociation of the vitreous mass, the result being that calcium mono- 
silicate crystallises out. D. B. 


Du Puy’s Direct Process for Making Iron from Ores, Tap- 
cinder, Mill Furnace Slag,and Hammer Scale. (Dingl. polyt. J/., 
242, 290—293.)—This process consists in heating ore or slag mixed 
with carbonaceous substances and flux in thin cases made of sheet-iron 
placed in reverberatory furnaces for three or four hours. After the 
reduction of the ferric oxide, several of the cases are hammered 
together, squeezed, and rolled into bars. The cases of sheet-iron, 
which are partly destroyed during the operation, are not removed. 
Charcoal was first used, but later on, ordinary reducing agents, such as 
coal, anthracite, or coal-dust, were employed. The iron and steel 
produced is said to compete with the best Swedish and American 
brands. 

In order to make the process more economical, Du Puy succeeded ix 
abandoning the use of the iron cases, and now forms the mixture of 
ore and slag into the shape of tubular rings resembling drain-pipes. 
They are 40 to 48 cm. long, 29 em. in diameter, and 7 em. in thick- 
ness, and are said to stand handling without breaking if properly 
prepared. A mixture of lime, alumina, pulverised ore, and coal is 
used, the proportions of each depending on the composition of the ore 
to be reduced. D. B. 


Ferromanganese used in Puddling Fine-grained Iron 
(Dingl. polyt. J., 242, 307).—A specimen of puddle-steel exhibited at 
the Diisseldorf Exhibition showed the following tensile strengths. It 
was puddled from pig-iron containing 1°6 per cent. phosphorus, with 
the addition of 1 to 4 per cent. ferromanganese containing 67 per cent. 
manganese. 


| Without the With addition of ferromanganese. 


addition of 


| 
| 
| 
| 


ferroman- l 
ganese. lp.c.j 2p.c. | Bp.c. | 4p.c. 
| 
Strength, k./sq. mm.......| 36°7 | 40°7 42 °2 42 °6 | 4°! 
Expansion, per cent.......| 9°5 | 17°0 18°0 | 25°0 | 27°0 
Contraction ,,  ......| 23°2 | 23°3 30°4 | $8°3 | 43° 
| | ' 


In a series of experiments made by Voigt, pig-iron was puddled 
with the following additions of ferromanganese: 1°5, 3, 4°5, and 7°5 
per cent. No additional effect was produced, and contrary to expec: 
tation Voigt was unable to trace any regular increase in the above 
coefficients (strength, expansion, and contraction). D. B. 
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Strength of Iron and Steel at Low Temperatures. (Ding. 
polyt. J., 242, 288—290.)—In reference to the diminution in strength 
which iron suffers at low temperatures, Gautier reports the following 
facts. According to Knut Styffe, the tenacity of iron and steel is not 
diminished at the lowest temperatures which were observed in Sweden 
on this occasion. Between + 100° and + 200° the tensile strength of 
steel remains constant; with soft iron, however, it increases. The 
elongation does not alter at very low temperatures; between + 100° 
and 200° it is not sensibly diminished in the case of steel, but consider- 
ably with iron. The limit of elasticity of iron and steel increases at a 
very low temperature; it diminishes when iron is heated to 250°. 
The modulus of elasticity of iron and steel increases with a decrease 
in temperature, and vice versd. However, the differences are but 
slight (only 0°0005 for one degree). 

Sandberg has experimented with a number of English, French, and 
Belgian rails with a view of ascertaining their capability of resisting 
concussive force. At —13° the resistance to concussion was one-third 
or one-fourth that at + 29°. In the summer, English rails were 
20 per cent. stronger than French rails, and these again were 30 per 
cent. stronger than English rails during the winter. 

Webster has made a large number of similar trials with iron, cast- 
iron, Bessemer steel, and malleable cast-iron, at temperatures varying 
between — 15° and + 16°, which show that the resistance to con- 
cussion (especially of cast-iron) is diminished considerably with a 
decrease in temperature. D. B. 


Desulphurising Pig-iron. By A. Rouwer (Dingl. polyt. J.,242, 220). 
—The process is carried on in a cupola furnace, rotary puddling furnace, 
or in the Bessemer converter. When the former is used, the product is 
desulphurised iron, whilst in the case of the two last-named apparatus the 
desulphuration is combined with a partial ‘ puddling” of the metal. 
After the end of the operation, the conversion of the pig-iron into 
steel or malleable iron can be effected in the same furnace. As a 
novelty, the author claims (1) the use of fluorspar to form a fluid basic 
slag, the pig-iron being fused at a high temperature in the cupola 
lined with a basic substance; (2) desulphuration of the pig-iron in a 
puddling furnace or a Bessemer converter, in the presence of a basic 
slag and lining, the sulphuretted slag formed being removed by the 
addition of charcoal before the carbonisation of the iron takes place. 
When pig-iron rich in silicon, carbon, or manganese is operated on, 
the addition of charcoal is not needed. D. B 


Phosphorescent Blast-furnace Slag. (Dingl.polyt. J., 242, 309.) 
—The slag used for the production of grey cast-iron at the Sayner- 
hiitte, after the end of the smelting process, differed in its external 
appearances and chemical composition from the slag ordinarily obtained 
at that place. The charge consisted of 80 parts Nassau red iron-ore 
and 20 parts Horhausen brown iron-ore with the addition of Lahn 
lime. On gradually cooling the slag after the smelting operation was 
finished, decomposition set in, accompanied by a peculiar luminous 
effect, which disappeared when the slag was perfectly cold. The following 
VOL. XLUL. 2a 
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is an analysis of the charge used, of the iron smelted, and of the slag 
remaining after smelting :— , 


Phospho- 

Charge. Grey cast-iron. rescent slag 

0, = 14288 Si = 1:092 Si0, = 38715 

CaO = 24334 Ca = 0°754 CaO = 45°452 

MgO = distinct traces Mg = traces MgQ0 = 0°879 
MnO, = do. Mn = (0277 MnO, 

Fe,0, = 52°292 Fe = 97°432 Fe,0, i 15°049 
Al,O; = 8554 Al = 0000 Al,O; 

PO; = 0°258 P = 0181 PO; = 0°045 

99°726 99°716 100°140 

D. B. 


Extraction of Silver, Copper, and Lead. (Dingl. polyt. J., 242, 
211—220.)—Macay extracts silver, copper, and lead by heating the 
pulverised ores with a solution of 1 part cupric cliloride and 0°2 part 
sodium chloride. The mixture assumes a pasty condition, and is 
ground in crushing mills with vertical ranners—steam being injected 
into the mass simultaneously. If the ore contains silver sulphide, the 
following decomposition takes place:—4CuCl, + NaCl + Ag.S = 
CuCl, + 2CuClh, + NaCl + 2AgCl + S. The liquid is removed, 
the residue lixiviated with hot acid water, and, when all the copper 
has been extracted, the silver chloride is dissolved in sodium thiosul- 
phate. The mixture is then boiled with sulphur. Thus silver sul- 
phide is produced, and the sodium thiosulphate recovered for further 
use. The sulphide is boiled with a solution of cupric and sodium 
chlorides, the silver chloride washed and dissolved in a hot solution of 
common salt. The silver is then precipitated by iron, the ferric 
chloride being worked up for coleothar. Ores containing essentially 
copper pyrites and galena are treated in a similar manner. 

in order to extract silver and lead from mixed ores, Lyte proposes 
to pulverise the roasted ores, and dissolve the copper and zinc present 
in the ores with a hot solution of hydrochloric acid (15 to 17 per 
cent.), most of the silver and lead remaining undissolved. The sola- 
tion is treated in a second vessel with a further quantity of calcined 
ore, copper and zine are again extracted, any silver or lead dissolved 
in the first operation being precipitated. The solution is neutralised 
with chalk, iron and aluminium oxides being precipitated. The cop- 
per in solution is then separated with zinc, and the solution of the 
Jatter treated with milk of lime for the recovery of the zinc. The 
residue containing the chlorides of silver and lead is treated with a 
hot solution of salt, most of the lead chloride separating on cooling. 
The solution of silver chloride and the remaining lead chloride 1s 
treated with zinc, which precipitates the silver and lead in the metallic 
state. The precipitate is added to a further quantity of salt solution 
until it contains from 2 to + per cent. of silver, when the argentiferous 
lead is cupelled. 

Raimondi discusses the application of magistral in American amal- 
gamation. The ore is intimately mixed with common salt, and then 
treated with magistral. The latter is converted into cupric chloride, 
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which chlorinates the silver and mercury simultaneously. The mercury 
is added two or three days after the treatment with magistral, to allow 

rt of the silver to be converted into the chloride and dissolved in 
the salt solution: the result is cuprous chloride. On adding the mercury, 
the non-chlorinated silver forms an amalgam, the cupric chloride un- 
attacked in the ore forms calomel and cuprous chloride, and this 
reduces the slightly attacked silver sulphide, acting simultaneously 
and in conjunction with the mercury galvanically on the silver chlo- 
ride, its nascent silver forming an amalgam with the mercury. 

On the amalgamation of silver ores, see Rammelsberg (this Journal, 
1881, Trans., 374). D. B. 


Clarification of Must. By D. v. Korrn (Bied. Centr., 1881, 


635).—In a previous communication, Weigelt recommended the 


42, clearing of must by strong sulphuring of the vessels, as adding mate- 
the rially to the clearness and stability of the wine made from it. The 


author cautions persons against the practice ; the sulphuric acid which 
is formed from the sulphurous fumes greatly increases the acidity of 
the wine, imparts a sharp smell and taste, and is actually injurious to 
health. The sulphuring precipitates albumin, arrests fermentation, 
develops acetic acid, and causes various other changes. Riesling wine, 
which has been so clarified, loses half its value in a few years ; this is 
the opinion both of dealers in that wine and also of chemists. 
J. F. 


Possibility of Magenta Disappearing from Coloured Wines. 
By J. Nesster (Died. Centr., 1881, 634—635).—The experiments 


of were made in consequence of certain legal proceedings, and resulted 
Tic in showing that magenta does not precipitate itself, nor is it pre- 


cipitated by tannin, but, in presence of a sufficient quantity of per- 
manent bodies with large superficial attraction, the magenta is 


ses precipitated completely. The various conditions under which wine is 
ont stored in cellars cause change in the physical state of the wine which 
per often induces this precipitation. It is possible that from the same 
lu cask, wine with and without magenta can be obtained, and different 


results obtained by chemists, especially when it has stood some time, 
the upper layer being free from it. J. F. 


Examination of Distilled Waters. By J. Nesster (Arch. 
Pharm. [3], 19, 161—170).—It has been stated that the presence or 
absence of calcium salts or other mineral matters could be taken as 
proof of adulteration or genuineness, but the author points out that 
such matters occur in undoubtedly pure samples, being either carried 
over mechanically on distillation, or added in the water required to 
dilute the spirit to a marketable strength. 

The aromatic bodies present are in too small quantity to be exa- 
mined; they may, however, be concentrated either by placing one 
end of along strip of filter-paper in the liquid to be examined, and 
leaving the rest of the paper exposed to the air, so that the alcohol 
may evaporate, or by pouring a small quantity of the sample over 
fused calcium chloride, which combines with the alcohol, rendering 


348 ABSTRACTS OF CHEMICAL PAPERS. 


the aroma stronger, or by evaporating off the alcohol at 60°, leaving 
the essences concentrated. 

If genuine cherry-water is poured over guaiacum-wood, a deep 
blue coloration is in most cases produced. This depends on the 
simultaneous presence of copper and hydrocyanic acid in the cherry. 
water. If either be absent, the coloration will not be produced. The 
presence of the copper is due to the worm, &c., of the condensing 
apparatus, and the hydrocyanic acid is derived from the kernels of the 
fruit. In different samples of distilled waters, Barth found amounts of 
copper varying from zero up to 0-015 gram of cupric acetate per litre, 
Hydrocyanic acid was present in all the 29 samples of cherry-water 
examined, but was present in only two samples of plum-water, the 
other samples of spirits examined being free from hydrocyanic acid. 

F. L. T. 


Butter from Sweet and Sour Cream. By M. Scumogcer (Died. 
Centr., 1881, 703).—Sour cream yields « larger amount of butter than 
sweet cream, and ina less time; but the percentage of fat is lower, 
there being a larger amount of water and casein present. 


EK. W. P. 


Butter and Cheese. By G. Roserr and others (Bied. Centr, 
1881, 705—707).—According to Robert, hard water is preferable for 
the washing of butter, as being more likely to remove any acids 
present. Neufchatel cheese is prepared from milk, to which 6 per 
cent. of cream has been added, whilst Gruyére is prepared by kneading 
the curd from sweet milk in cream. The Norwegian cheese, Gam- 
mel-ost, is obtained by boiling sour milk, pressing the curd in a bag, 
and while there, again boiling it in whey, which gives the cheese its 
peculiar taste. Wheu the curd has hardened, it is softened in water, 
to which has been added some juniper, and then packed in straw 
moistened with whey or cognac, &c. Saxon sour milk cheese is 
mixed with salt and carraway seeds. E. W. P. 


Method of Freeing Maize from Fat before Employing it for 
the Manufacture of Spirit. By M. C. Leeuw (Died. Centr., 1831, 
702).—The fat present in maize is found to be objectionable when 
employing it for the manufacture of spirit; therefore to remove as 
much of the fat as possible, the maize is coarsely ground, and then 
thrown into a solution of common salt of sp. gr. 1:116, when the 
portion poor in fat sinks. By this process, 600 kilos. maize have 
been obtained containing 9 kilos. less of fat, and 15 kilos. more of 
starch, than would have been the case if the pure grain had been 
employed. K. W. P. 
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ing Spectroscopic Investigations. By G. L. Ciamictan (Monatsh. 
the Chem., 1, 631—633).—A continuation of the author’s researches 


(Abstr., 1879, 685; 1880, 361). The principal conclusions drawn by 
the author from a comparison of the spectra of related elements are 
the following :—Carbon has only two spectra, one of the first and one 
of the second order. The only carbon compounds possessing spectra 
peculiar to themselves are cyanogen, carbonic oxide, and acetylene. 
The spectra of cyanogen and of carbonic oxide, stand in simple rela- 
tion to the spectra of the first order of their components. 

The spectra of the second order, of carbon, boron, sulphur, and 
aluminium are homologous; these elements have also spectra of the 
first order which correspond. The spectra of both first and second 
order of carbon and magnesium are completely homologous. The 
spectra of barium, strontium, calcium, and magnesium are homo- 
logous at the more refractive end. The spectra of oxygen, sulphur, 
selenium, and tellurium are completely homologous. The spectra of 
phosphorus, arsenic, and antimony agree in the red with the nitrogen 
spectrum, and only the more refracted portion of the spectra of the 
halogens are homologous with that of fluorine. The less refracted 


ng : oa — . ° 

Ay sides of the spectra of silicon, aluminium, calcium, strontium, and 
ag barium are homologous with those of the spectra of the elements of 
its the oxygen group, the resemblance being most marked on comparing 


those elements which form a horizontal series in Mendelejeff’s table. 
The spectra of chlorine, bromine, iodine, phosphorus, arsenic, and 
antimony are homologous with those of the oxygen group on the more 
refracted side. From these resemblances, the author advances 
theories as to the compound nature of certain of the elements. Full 
details of the measurements of the spectra are given in the paper. 


A. J. G. 


Spectra of Certain Alkaloids and Glucosides. By C. Hock 
(Compt. rend., 93, 849—851).—The paper describes the characteristic 


en absorption spectra of certain solutions of digitaline, dephinine, and 
he belladonna. The layer of liquid used was about 5 mm. in thickness, 
ave 


and contained but a very small quantity of this substance. 


R. R. 


Influence of the Structure of Organic Substances on their 
Refractive Power. By Kanonnixorr (Bull. Soc. Chim. [2], 36, 557 
—958).—The author has obtained the following results, the values of 
n—1] n—1 


and p 


(molecular refractive energy) being calculated for 
U 


aray of infinite wave-length :— 
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n—1 n—1 
" = 

Ethylene chloride .......... 0°3441 34:06 
Ethylidene chloride ........ 0°3445 34:10 
Monochlorethylene chloride... 0°3166 42°26 
Monochlorethylidene chloride. 0°3146 42°00 
Dichlorethylene chloride .... 0°3012 50°60 
Dichlorethylidene chloride .. 0°3019 50°72 
Pentachlorethane .......... 0°2916 59°05 


Determinations with the alcohols of the CxH.,_,OH series, con. 


taining one double bond, and the CnH.,_;0H series containing two 
double bonds, confirm Briihl’s law that the molecular refractive 


energy is greater than the calculated value by 2 units for each double 
bond between the carbon-atoms. 


Rs Cale. ° Difference. 

Allyl-dimethy] carbinol . 49°8 47°5 + 2:3 

C.H,._.OH Allyl-diethyl carbinol ...... 6404 62°2 + 2:2 
— Ally-Imethy] propyl carbinol 65:1 62-4 + 27 
Allyl-dipropyl carbinol...... 79°6 v3 + 2:3 

Diallyl carbinol............ 56°6 52°4 + 42 

C,H2n»-sOH< Diallyl-methyl carbino] .... 63°8 59°6 + 42 
Diallyl-propyl carbinol...... 78:7 74°5 +42 


The establishment of a double bond between carbon-atoms is always 
accompanied by an increase in specific refractive energy equivalent to 
the diminution in specific refractive energy caused by the elimination 
of two atoms of hydrogen. This varies between 1 and 2 in the second 
decimal place. For example :— 


= = : Difference. 

Amy] alcohol, C;H,;.0 ...... 04888 — 

Valeral, ChxHyO..........4. 0°4728 — 0:0160 

Allyl-ethy] ether, C;H,O.... 0°4907 + 0°0179 
The following results were also obtained :— 

P- ” . Cale. Diff 

Peppermint camphor, C.oH»O ............ 7760 771 + 05 
Cajeputene hydrate, C\ypH,,O.............. 748 «745 +03 
Terebenthene hydrate (levogyrate), CH yO 7771 745 +26 
French terebenthene (levogyrate), CyHy. 717 692 +25 
Hydrocarbon from Oleum Camille ........ 719 692 +27 
Hydrocarbon from Olewm Thymiani........ 714 692 +22 
Eo iuntinn ni nsnabine eeinen ke 736 692 +44 
Carvol, O,H,,0 Teves CPT RCE CEEOCT ere 748 69°44 + 54 
Cymene from camphor, CyHy............ 720 666 +454 


These values show that peppermint camphor and _ cajeputene 
hydrate have no double bonds; levogyrate terebenthene hydrate, 
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levogyrate terebenthene from French essence, and the hydrocarbons 
Ol. Camille and Ol. Thymiani have one double bond ; isoterebenthene 
has two, and carvol and cymene from camphor have three. This sup- 
yosition is confirmed by comparing the molecular refractive energy of 
these substances with that of others of known constitution. 
C. H. B. 

Determination of the Specific Refraction of Solid Bodies in 
Solution. By P. P. Bepson and W. C. Wituiams (Ber., 14, 2549— 
2556).—In order to decide the disputed question whether it is possible 
to deduce the specific refraction of a solid body from the refractive 
power of its solution (of known strength), the authors determined the 
refractive power of polished prisms of rock salt, anhydrous borax and 
boric acid, and found that they agreed closely with the values obtained 
from solutions of these bodies, ¢.y., 


A-1 * 
t. —— 

Rock-salt prism ............ 150° 0°2426 

Calculated from solution...... 20°0 0°2524 

cea kc CCE 18°5 02120 

Calculated from solution...... 20°0 02112 

Boric acid prism ............ 15°8 02444 

Calculated from solution...... 20°0 02442 

Sodium metaphosphate, solid.. 20°0 0°1862 
Sodium metaphosphate from 

IN sists bk 64.ds dake 48 20°0 0°1885 


The authors have also shown that the specific refraction of liquid 
phenol at 40° and 45° is identical with the values calculated from 
solutions of phenol in alcohol or in acetic acid. 
The refractive index of a solid may be determined directly by im- 
mersing it in a liquid of greater refractive power, and then adding 
a feebly refractive liquid until the refractive power of the mixture 
appears to be the same as that of the solid suspended in it. The 
index of refraction of the mixture is then determined. 

Determinations of the refractive power of rock salt, borax, and 
sodium metaphosphate gave satisfactory results by this method. 


W. C. W. 


Relation between Molecular Refraction and Chemical Con- 
stitution. By H. Scuréper (Ber., 14, 2513—2516).—The author 
finds that the refraction-constitution and the volwme-constitution of 
saturated organic compounds are identical, and may be represented by 
the same formule, e.g., for propionic acid the molecular volume is 
C3H%0; = 84 = 12 x 7:0, and the molecular refraction is C}HO} = 28 
= 12 X 2°33 for A. 

The atomic refraction of an element varies (within narrow limits) 
according to the element it is combined with. The stere of molecular 
refraction, as well as the molecular volume stere, increases slightly 
with the increasing molecular weight of the compound. 

The volume and the refraction constitution are not identical in the 
‘ase of non-saturated organic compounds. Thus the pair of carbon- 


* A = ray of infinite wave-length. 
262 
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atoms united by double linking, in allyl, has the refraction constitn. 
tion Ci and the voiame constitution C}, e.g., 


Amylene.—Molecular refraction, C}H{; = 32°29 = 17 x 2°31 for A. 
= Molecular volume, C$H}} = 1114 = 16 x 6°96. 


In the aromatic compounds, the carbon-atoms of the benzene 
nucleus have the value C? for refraction constitution, and C§ for volume 
constitution, ¢.g., 

Toluene.—Molecular refraction, C'7H3.C!}H}=50°06=21 x 2°38 for A. 
Molecular volume, Cj;H3.C}H} = 120°5 = 17 x 7:09. 

W. C. W. 


Action of Sunlight on Glass. By T. Garrretp (Dingl. polyt. J, 
242, 447—449).—The action of sunlight on glass was tried with a 
large number of different kinds of colourless and coloured glass, the 
changes of colour observed being from white to yellowish-white; green 
to yellowish-green ; yellowish-brown and green to purple; greenish. 
white to blue; blue and other shades to correspondingly darker shades. 
From the results, which are discussed very fully in the original paper, 
several theories may be deduced. The colorations are attributable to 
the presence of ferric oxide, arsenic, charcoal, or sulphates in glass, 
but more especially to the presence of manganese used to decolorise 
glass. D. B. 


” 


Grove’s, Planté’s, and Faure’s Secondary Batteries. By W. 6. 
Apams (Chem. News, 45, 1—5).—An historical sketch and gen-ral 
account of secondary batteries. 


Electric Current Produced by Light. By P. Laur (Compt. 
rend., 93, 851).—A_ porous vessel filled with mercury and containing 
a strip of platinum is immersed in a solution containing sodium 
chloride and cupric sulphate, into which dips a plate of silver sulphide, 
which forms the other electrode, the circuit being completed through 
a galvanometer. When the apparatus is exposed to sunlight, the 
detlection indicates a current in which the silver sulphide acts as the 
negative pole. The movements of the needle of the galvanometer re- 
spond to variations of the luminous intensity, as when for example, 
a cloud passes over the sun. The explanation is that the cupric 
chloride formed by the mixture of sodium chloride and cupric sul- 
phate, acts on the mercury; and the cuprous chloride then formed 
reduces the silver sulphide, but this reaction takes place only in the 
presence of the solar rays. R. R. 


Reversibility of the Electro-Chemical Method for the Deter- 
mination of Equipotential Systems. By A. GufépHarp (Comp. 
rend., 93, 792—794).—The paper describes the peculiar construction 
of electrodes by which the author has been enabled to apply his electro- 
chemical method to realise an idea enunciated by Tépler (Pogg. An" 
160, 387) as to the possible reversibility and transformation of two 
systems, one into the other, of equipotentials and of discharge. 
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Researches on Electrolysis. By Berruetor (Compt. rend., 93, 
757—762).—The researches on the electrolysis of sulphates continued 
in this paper have reference to sulphates of metals forming more than 
one series of salts. The smallest electromotive force capable of effect- 
ing a decomposition of a solution of ferrous sulphate gives rise to a 
deposit of metallic iron on the negative pole ; but there is no evolution 
of gas observed with 2 D. or less, the oxygen going to convert the 
ferrous into ferric sulphate. If the electromotive force is increased, 
oxygen and hydrogen appear at the poles, with formation of oxide and 
acid. 
With manganous sulphate the minimum electromotive force 
causes a precipitate of manganese dioxide at the positive pole, 
while hydrogen is disengaged at the negative. If the electromotive 
force is increased, there comes a moment when the so-called normal 
action takes place; oxygen is disengaged, and manganese precipitated 
at the negative electrode. 
In all cases, the thermic equivalents of the electromotive forces 
correspond with those required for the chemical actions. In the elec- 
trolysis of alkaline sulphates and nitrates, very complex reactions 
arise by reason of polarisation phenomena, which render the determi- 
nation of the minimum efficacious electromotive forces uncertain. 

R. R. 
nectrolysis of Water. By D. Tommasi (Compt. rend., 93, 790— 
792, and 846).—This paper, continuing a former one (Compt. rend., 
24th Oct., 1881), records the author’s observations on the electrolytic 
action in the voltameter, produced by a single cell of zinc-copper or 
zinc-carbon and dilute sulphuric acid, when the voltameter electrodes 
are formed of certain metals or of certain pairs of different metals. 
The water is decomposed when the positive electrode is formed of a 
metal capable of directly combining with the oxygen of the water. 
When water is decomposed by a single voltaic cell, a copper wire 


hide, being used as positive electrode, and a platinum wire as negative 
ough electrode, the quantity of copper dissolved is greater than the quantity 
: a deposited upon the negative electrode. This may be explained by 
i. reference to thermuchemical data. R. R. 


nple, Electrical Resistance of Vacuum. By E. Eptunp (Phil. Mag. 
afi (5), 13, 1—20).—This paper contains an historical account and theo- 
bie retical discussion of the more important researches on this subject. 
r 


The author concludes that the fact that electricity cannot penetrate an 
almost complete vacuum, depends on the resistance upon the electrodes 
continuing to increase with the continuation of the rarefaction, 
until it receives so great an augmentation that the current cannot 
circulate, and is not due to the specific resistance of the gas, or we 
should have to suppose this to decrease with the pressure only to a 
certain limit, and then to acquire a very high value, as the last mole- 
cules of gas are removed. From these observations it would appear 
that an absolute vacuum is to be regarded as a conductor. This is the 
ouly explanation which can be given of the fact that, without 
electrodes, a current can be called forth by induction, in a vacuum 
deprived of gas, whilst it is impossible for a current to pass there 
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between electrodes. It also removes the difficulty of explaining the 
electrical influence of one heavenly body on another. T. C. 


Electrical Resistance and Coefficient of Expansion of 
Incandescent Platinum. By E. L. Nicnous (Phil. Mag. [5], 18, 
38—43).—The author concludes from his experiments that high tem- 
peratures may be determined with a much greater degree of exactitude 
from the expansion of platinum than from the increase in the resist- 
ance which the metal offers to an electric current, as in the method 
employed by Siemens in his resistance-pyrometer. The results given 
by the resistance-pyrometer are often quite fallacious, and not unfre. 
quently differ by hundreds of degrees from the temperatures registered 
by the expansion-pyrometer. This is due to the fact that the formule 
employed for calculating the temperature from the resistance, are for 
the most part based on unwarrantable suppositions, such as the con- 
stancy of the specific heat of copper and platinum, the constancy of 
the coefficient of expansion of the latter metal, and on the accuracy of 
certain very doubtful values for the boiling points of zinc and cadmium. 
Further, owing to the varying resistance of different specimens of 
platinum, the formule for the calculation of temperature from the 
electric resistance, are applicable only for the identical wire for which 
the law of change of resistance with the temperature has been deter- 
mined. From the available data, we are not in a position to calculate 
the temperature of an incandescent platinum wire from its change of 
resistance, or from its length, or, indeed, in any other manrer, 
further than to express the temperature in terms of the length or the 
resistance of tne wire. T. C. 


The Boiling Point of Antimony Iodide, and a New Form of 
Air Thermometer. By J. P. Cooke (Chem. News, 44, 255—257).— 
The instrument consists of about 5 inches of thermometer tubing, 
1 inch from the end it is cut, and 3 inches of half-inch glass tubing 
fused in, and the short end sealed. After being left in the vapour, 
&c., whose temperature is required, for a sufficient length of time, the 
long tube is sealed, and it is then removed to a mercury trough, the 
end broken under mercury, and so left to regain the temperature of 
the room. The height of the mercury column is then ascertained, the 
weight of the mercury and weight when quite full of mercury. From 
these data, the heights of the barometer, the temperature of the air, and 
the expansion of the glass used, the temperature sought can be found 
within an error of 1° C. Four determinations of the boiling point of 
sulphur differ in mean only + 0°3° from the determinations of Regnault. 
Three determinations of the boiling point of antimony iodide gave, 
with the barometer at 758°], 758°4, and 759°3 mm., the boiling point 
as 400°4°, 400°9°, and 400°9°; hence at 760 mm. it is 401:0 with + 0°5°. 
The method is to be recommended for its simplicity and accuracy. 
A simple form of differential air thermometer is also described, which 
may be constructed. for either lower or higher temperatures than that 
of the air; the indicator is a small mercury plug. The readings areas 
exact as those of a mercuria! thermometer. 
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Specific Heats and Latent Heats of Evaporation of Three 
Saturated Alcohols. By D. I. Diakonorr (Journal of the Russian 
Physico-chemical Society, 1882, 2). The author obtained the following 
numbers :— 


gz the 
C. 


. Ss Latent heat. 
j, 18, Specific heat. of evaporation. 
tem. For normal propyl alcohol ...... 0°66972 165°92336 
‘itude For amy] alcohol (by ferment.) .. 0°67902 123°78626 


‘esist- 


For dimethyl ethyl carbinol .... 0°76952 107°37988 


ethod 

given Berthelot’s methods were used for the determinations. The ap- 
infre. ratus for determining the latent heat of evaporation has been 
tered §§ modified by the author. 


mule 


e for Alleged Heating of Ice under Low Pressures. By A. Bur.ERow 
con- # (Bull. Soc. Chim. {2}, 36, 307).—Butlerow has repeated Carnelley’s 
*y of Bf experiment of heating ice under low pressure. He states that the 
cy of & iceevaporates gently without melting, but he has not succeeded in 


ium, 


; raising its temperature. In the apparatus employed, the thermometer 
IS 0 


was surrounded with a thin piece of platinum foil, and the space 


: the between it and the bulb was also filled with ice. The author considers 
hich ff that explanations offered by Lodge are scarcely admissible. If the 
= ice becomes warm the interior should melt easily, as the change of 
alate 


state is accompanied by a diminution of volume. The temperature in 
the mass of ice ought to remain below the melting point, in the same 
manner that a liquid in a state of spheroidal ebullition has a tempera- 
ture below its boiling point. The ice, in fact, further resembles it in 
evaporating only on the surface. The author thinks that the results 
of Carnelley’s calorimeter experiments may perhaps be explained by 
the presence of a layer of vapour at a high temperature, which adheres 
to the ice as it falls into the calorimeter. 4. 3s We 


re of 
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ving Isomeric State of Haloid Salts. By Brerrnetor (Compt. rend., 
our, 93, 870—876).—The conversion of the ‘yellow into the red modifica- 
the tion of mercuric iodide is accompanied by an evolution of + 3 cals. 
the for HgI,. A former statement is repeated, that when silver iodide is 
» of first precipitated, it forms an unstable modification, which is gradually 
the changed into a more stable form. When silver nitrate is added to 
om potassium iodide, 26°9 cals. are evolved in the first two minutes, 
and 21'1 cals. of which are evolved during the first half minute, whilst 
ind 66 cals. are more slowly evolved, and are dependent on the gradual 
t of change of the silver iodide from the less to the more stable form. 
ult. Silver iodide also appears in the unstable form when it is separated 
ve, from the double salt, AgI,3KI,4H,O, by the addition of water, as is 


proved by its immediate solubility in potassium cyanide. After stand- 
ing some time the precipitate always gives the same amount of heat as 
the crystallised iodide of silver. A thermal difference between the 
stable, amorphous, and the crystalline forms of silver iodide cannot be 
detected; this remark also applied to the chloride, bromide, and 
cyanide of silver. The paper concludes with some general considera- 
tions bearing on the above. T. C. 
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Heat of Combustion of Pinacone. By W. Loveurnine (Bull. Soc, 
Chim. [2], 36, 307—310).—The author compares the heat of combustion 
of pinacone, OH.CMe,.CMe,.OH, with those of glycol and isopropylene 
glycol. It is necessary, however, to add the heat of fusion of pinacone 
to its heat of combustion to obtain a number exactly comparable with the 
others. The heat evolved by the combustion of a gram of pinacone 
was 7607°62 t.-u. The number of grams equivalent to a molecule 
would yield 897,699°16 t.-u. The corresponding number for glycol is 
283,293 t.-u., and for isopropylene glycol 436,240 t.-u., giving a differ. 
ence for CH, of 152,947 t.-u. Calculating the heat of combustion of 
pinacone from these data, the number 895,081 t.-u. is obtained, which 
agrees closely with that obtained by experiment (897,699°16). 

The heat of combustion of solid trimethyl carbinol (b. p. 83°), the 
tertiary isomeride of butyl alcohol, has been determined by the author 
from two different samples. The heat evolved by a gram is 8551°56 t.-u. 
The number of grams equivalent to a molecule would yield 632,815:44 
t.-u., to which must be added the heat of fusion. The author pro. 
poses to determine this at a later period. 

The heat of combustion of liquid isobutyl alcohol, CMe,H.CH,.0H, 
is 636,706 t.-u. Favre and Silbermann found 633,440. The similarity of 
the heats of combustion of these two compounds is a further confirma- 
tion of the fact previously shown by the author, that isomeric bodies 
having the same chemical properties have identical heats of com- 
bustion. The fact is easily explained by the circumstance that in all 
the isomerides studied by the author the number and character of the 
atomic links are the same. Consequently, the energy which corre- 
sponds to the sum of these links in one of the isomerides, cannot differ 
from the energy of the other. The case is different when the isomerides 
have different chemical properties, different heats of combustion being 
observed. Thomsen (Ber., 13, 1388) has suggested that the isomerism 
of hydrocarbons results either from the different grouping of the 
carbon-atoms or from the manner in which they are connected. 

J. I. W. 

Determination of the Volume Constitution of Bodies in 
the Solid State, when the Volume Constitution of the same 
Bodies in the Liquid State is known. By H. Scuréper (Ber., 14, 
2516—2520).—The sp. gr. and molecular volume of the following 
substances in the solid state have been determined : — 


Sp. gr. Mol. vol. 
Diphenyl ......+2- 1165 132°2 
Triphenyl benzene ..  1°205 253°5 
Tetraphenylethane ..  1°182 282°8 
BARGE on v.08 094 080 1-032 145°4 


The volume constitution of these compounds is the same in the solid 
as in the liquid state; but the value of the stere is different. For the 
above substances in the solid state, the stere is equal to 5-04—5:11. 

W. C. W. 

Artificial Production of Elementary Organic Forms. 
By D. Monnizr and C. Voer (Compt. rend. 94, 45—46).— 
Elementary forms presenting all the characters of organic elements, 
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such as simple cells, closed tubes, &c., may be artificially produced by 
the action of two salts, which produce one or two insoluble compounds 
ina liquid favourable to the formation of the pseudo-organic forms, 
one salt being dissolved in the liquid, the other being present in the 


h the solid state. 

cone The pseudo-organic forms are produced equally well in liquids of 
ecule wholly organic nature, semi-organic as sucrate of calcium, or inorganic 
ol is as sodium silicate, and therefore the question of distinctive forms for 
— inorganic bodies on the one hand and organic on the other dis- 
n o 


appears. 
The formation of these elements depends on the nature, viscous 
constitution, and concentration of the liquids. They are not produced 


the in certain viscous solutions, such as those of gum arabic or zinc chloride. 
thor The structure of the elements is related to the crystallised salts, and 
t.-u. is as constant as the crystalline form of minerals; these forms are so 
54d marked as to serve to detect the most minute quantity of a substance 


in a mixture, and hence may be employed as a means for analysis. 
The structure is chiefly determined by the acid; thus phosphates and 
sulphates in certain cases give rise to tubes, whilst carbonates give 
cells. Copper, zinc, and nickel sulphates do not produce these pseudo- 
organic forms, and whilst calcium sucrate gives rise to this form, 
strontium sucrate does not. 

These artificially produced forms are surrounded by true mem- 
branes dialysing in the highest degree, and containing heterogeneous 
substances, producing, in their interior, granulations disposed in a 
determinate order. 

It is probable that inorganic elements contained in protoplasm 
play a certain part in the constitution of organic figured elements in 
determining their structure. L. T. O'S. 


Diffusion of Solids. By A. Corson (Compt. rend., 94, 26—28). 


—Influence of time. At an y given temperature the coefficient of diffusion 


J. of carbon in iron is constant. 
m This is true whether the iron already contains carbon or not; but 
me is liable to exception at the conversion of steel into cast-iron. 
14, The author’s results show a seeming discrepancy— 
in 
. Weight Weight 
before heating. after heating. 
Dise A, already containing carbon.. 6°982 6992 
EE ME awk ccc celaaéedsceba 7405 7418 


_ The difference between the increase in the weights of the two discs 
is 3 mgrms., but this is due to the oxidation of the iron in the case of 
B, consequent on the decomposition of the carbonic oxide, experiment 
showing that exactly that weight of oxygen (3 mgrms.) is absorbed. 
The dise A had already undergone this oxidation before heating; 
therefore by diminishing by 3 mgrms. the increase sustained by B 
identical results are obtained in each case. 

Silica diffuses much more readily than carbon, as is seen by placing 
a platinom wire in the midst of lamp-black (free from silica) in a 
hessian crucible surrounded with a mixture of limestone and charcoal, 
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and heating in a furnace, when silicon is found in the platinum and 
diffused through the lamp-black as silica. If heated sufficiently long, 
the wire becomes crystalline, and has the composition Pt,Si. 

By using lamp-black containing 60 per cent. silica, Pt,Si, is obtained, 
a crystalline body (sp. gr. 14:1) melting at the same temperature as 
ordinary glass, which will not absorb a further quantity of silica. 

By a similar method a silicide of iron (sp. gr. 6°6) containing 15 per 
cent. silicon may be obtained. It is formed even below 1000°. 

Other metals yield similar compounds, and in all probability the pro- 
perty is possessed by other bodies. The method of formation is analogous 
to that by which Frémy has decomposed sulphides by water, in both 
cases chemical action taking place between a body in motion and a 
stationary body, which is either an oxide, a carbide, or a mixture of 
carbon and a metal. L. T. O'S. 


Diffusion of Carbon. By J. Viortr (Compt. rend., 94, 28—29). 
—Referring to Colson’s paper “On the Diffusion of Solids in Solids” 
(preceding Abstr.), the author records results observed by himself on 
the diffusion of carbon in porcelain during his research on the specific 
heat and heat of fusion of palladium (cbid., 87, 98). The palladium 
was heated in a porcelain crucible surrounded by plumbago, and 
placed in a plumbago crucible. After heating to 1500° the plumbago 
had transferred itself by diffusion to the porcelain crucible, which on 
the exterior presented the appearance of a plumbago crucible, whilst the 
plumbago crucible was like an earthern one. 

The author has hitherto delayed publishing these results until he 
had had the opportunity of further studying the phenomenon. ™ 

L. T. O'S. 


Relation between the Atomic Weights of Elementary Bodies. 
By Feparorr (Bull. Soc. Chim. [2], 36, 559—560). 


Group I. Group II. Group IIT. Group IV. Group V. 
a. £2 mn, 26 2... Oy OO 
Na... 90 Mg... 935 Al.. 100 Gi... 105 

we a ae ae: eae 
Ca.. 170 Qe... 175 Ga... 100 ? .. 18% 
‘ care * .. 6 Oe.. BO 
Ag.. 250 Cd... 255 In.. 260 In.. 26°5 
Ce .. 235 Ba... 30 ?P .. 205 ? .. 0 o% 
P .. 325 =P «1. 880 PF Ct. 88S CPC. 840 = OTe. SES 


pr} 370 Hg.. 375 Tl.. 380 Pb.. 385 Bi.. 390 
p 405 9 .. 410 P .. 415) «Th.. 420 «2? CL 488 


“eee dem 
© 
= 
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n and Group VI. Group VII. Group VIII. 
long, C ate =, 
ee Fl... 75 F «« 88 , « 8 
ined, O:-0. 189 Cl .. 12°0 _— — 
ire as Cr... 15°0 Mn.. 15°5 od. Ni ai 
Se.. 195 Br.. 200 Fe-- 160 co } 16S 
5 per Mo.. 23:0 P «. S36 ~- -- 
Te .. 275 LE. « 4 Ra 1 op. 
 pro- p .. 810 =P .. 81d Rn f ao UM, O86 
ous W .. 35°0 , «se OG — — 
both F «6 OS Po. 40°0 P «. 320 — 
nd a U .. 43:0 eT ile Os .. 36°0 Ir .. 365 
ire of 
S. To obtain approximately the atomic weights of the elements, it is 
-99), simply necessary to raise the numbers in the table to the power 4 
lids” 2 
If 2 and multiply the result by i. Admitting the homogeneity and simi- 
iam larity of atoms, one must conclude that the elements are arranged 


in the natural system in arithmetical progression increasing with the 
surfaces of their atoms. In Group VIII, for example, the ratios of the 
atomic surfaces are 4, 6, and 9, whilst the surfaces of chlorine, bro- 
mine, and iodine are as 3, 5, and 7. The atomicity and general 
chemical properties of the elements are essential functions of these 


surfaces. C. H. B. 


Connection between the Atomic Weight and the Chemical 
and Physical Properties of Elements. By T. Baytry (Phil. Mag. 
[5], 13, 26—37).—The elements are arranged in the order of their 
atomic weights, and are divided into series or periods and into! 
groups, as in Mendelejeff’s classification. The series are further 


65 grouped together in cycles in such a way that the first two cycles con- 
11:0 sist of Mendelejeff’s first and second series respectively, the third cycle 
145 contains the fourth and fifth series, the fourth cycle the sixth and 


seventh series, and the fifth cycle the eighth, ninth, tenth, and eleventh 
series. It will be seen that all these cycles except the fifth correspond 
to Mendelejeff’s short and long periods. The series, which in its early 


35 form is cyclic, loses its prominent features as the atomic weight pro- 
345 gresses, whilst the cyclic change retains its characteristics unimpaired 
9-0 from the lowest to the highest known atomic weight. 


The periodic changes which the physical properties of the elements 
undergo are traced in several cases, of which the following are more 
especially worthy of notice as not having been previously observed :— 
(1) The metals in the first and second cycles form no coloured solu- 
tions ; in succeeding cycles the metals occupying the position of lowest 
atomic volume and the elements immediately succeeding them form 
coloured solutions. Thus, in the third cycle the metals from Ti to Cu, 
in the fourth cycle those from Nb to Pd, and in the fifth cycle the 
platinum group, Au and W, have this property. (2) The increments 
of atomic weight which, starting from hydrogen, successively give the 
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point where the atomic volume is a minimum, are members of 4 
geometric series. > & 


Combination of Hydrogen and Oxygen by Electric Discharge, 
By P. P. Dénférary and Maquenne (Compt. rend., 93, 965—966).—This 
is a continuation of previous work (ibid., 93,895). As the degree of 
moisture has great influence on the nature of the electric discharge, the 
authors have studied the action of non-luminous discharges of weak 
currents both on aqueous vapour and on a moist mixture of hydrogen 
and oxygen, and have found that the same current decomposes water 
on the one hand, and causes the combination of hydrogen and oxygen 
on the other. A mixture of hydrogen and oxygen is obtained when 
an induction current (which under normal pressure gives a 5—25 mm. 
spark) in the form of the dark discharge is passed for a long time 
through rarefied tubes containing aqueous vapour, whilst when the - 
same current is passed through tubes filled with a moist mixture of 
hydrogen and oxygen, a diminution in pressure is first observed, and 
after a time explosion occurs. T. 


Determination of Chemical Affinity. By W. Osrwatp (J. pr. 
Chem., 24, 486—497).—The author, finding that some of his results 
do not agree with Guldberg and Waage’s theories on the influence of 
mass, has repeated the experiments with calcium chloride, oxalic, and 
hydrochloric acids. The method of procedure is: 5 c.c. hydrochloric 
acid (sp. gr. 0'4, containing 36°5 HCl in 04 litre) are poured by 
means of a fine pipette into a narrow-necked flask 25 c.c. cap. Vari- 
able quantities of either calcium chloride (or nitrate in nitric acid 
experiments) or oxalic acid are added, and the volume made up with 
water to 25 c.c. The liquid is poured into a test-tube containing a 
sufficient quantity of calcium oxalate, and immersed in a bath at 20° 
(in some experiments at 100°). After half an hour two portions of 
10 c.c. are filtered off, and when a calcium salt has been used in the 
original liquid, the calcium oxalate in solution is directly determined 
with centinormal potassium permanganate. When oxalic acid has 
been used, the calcium oxalate is first precipitated with ammonia and 
then titrated. The author has repeated the experiments with more 
dilute solutions, and the results are arranged in eight tables, each con- 
taining from 16 to 20 determinations: they point to an error in the 
above-mentioned theory, which the author shows is not due to reaction. 
For with equal weights of calcium chloride or nitrate, or of oxalic 
acid employed, the same amount of calcium oxalate is dissolved, which 
shows that these salts react regularly. Dilution makes a slight but 
regular difference : hence the fault does not lie with HCl + H,O; and 
with calcium oxalate and water the combination is not sufficient to 
account for the digression. As his results have been conducted 
with great care, he thinks they must prove fatal to Guldberg and 
Waage’s theory of the influence of mass. D, A. L. 


INORGANIC CHEMISTRY. 361 


Inorganic Chemistry. 


Proportion of Carbonic Anhydride in the Upper Regions 
ofthe Atmosphere. By A. Miinrz and E. Avusin (Compt. rend., 93, 
797—800).—The results of numerous carefully conducted determina- 
tions of the carbonic anhydride in air collected on the summit of the 
Pic du Midi in the Pyrenees (2877 metres) give 2°86 volumes in 
10,000, or very nearly the same figure as the authors obtained in the 


— plain of Vincennes. The carbonic anhydride therefore would seem to 
ona be uniformly diffused in the atmosphere, a confirmation of the views 
tine of Reiset and of Schlesing on this subject. R. R. 


Action of the Oxides of Nitrogen on Glass at a High Tem- 
perature. By T. M. Morcan (Chem. News, 44, 253).—Several 
attempts were made to determine the nitrogen in organic nitro-deriva- 
tives by heating the substance in sealed tubes of hard glass containing 
oxygen, and in presence also of a little mercury to effect the reduction 


g ; : P : 

i + of any oxides of nitrogen that might be formed ; but in all cases the 
al nitrogen obtained was considerably less than the quantity theoretically 
pate present in the substance analysed. This is due to the action of the 


oxides of nitrogen on the glass, and also on the mercury if the tem- 


me perature is below a dull red heat. A direct experiment on a new 
Tad hard glass tube showed the formation of 3°8 mgrms. of soluble matter 
acid containing nitrates and nitrites. Other experiments gave 4°4, 2°2, and 


48 mgrms. 


eye Action of Stannous Chloride on Nitrogen Compounds. By 
/ ' 0. v. Dumrercuer (Monatsh. Chem., 1, 724—754).—Stannous chloride 
.. in strongly acid solution does not act on nitrous oxide, but reduces 
: ed nitric oxide to hydroxylamine, although not with sufficient readiness 
,* to form a serviceable method of preparing this compound. At a tem- 
| perature of 100°, hydroxylamine is quickly and completely reduced to 
na ammonia by excess of acid stannous chloride. Strong solutions of a 
a nitrite and acid stannous chloride react violently, with formation of 
the several gaseous products: in dilute solution the reaction proceeds 
ae quietly, nitrous oxide being evolved; this reaction is recommended 
‘alic for preparing pure nitrous oxide, the gas obtained containing no free 
i nitrogen. Acid stannous chloride acting on nitric acid yields hydr- 
ich aes ; “leg 
but oxylamine, but the reaction proceeds further, and the hydroxylamine is 
, d nearly simultaneously reduced to ammonia. With ethyl nitrate, 
an J . . e . 

t to in alcoholic solution, the reaction proceeds very favourably, as much 
ted as 90 per cent. of the theoretical yield of hydroxylamine having been 
, obtained 

and : 


Estimation of Nitric Acid.—Accurate results can be obtained by the 
following modification of Pugh’s method. The substance is dissolved 
in the least possible quantity of water, and for each gram of nitric 
acid expected a solution of 16 grams of tin in 60 grams of 40 per cent. 
hydrochloric acid is added, and the mixture gently boiled for one 


a 
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hour. The reduction is then complete, and the amount of ammonia 
formed can be estimated by the usual methods. 

Density of Nitrous Oxide—At 100°, the density of nitrous oxide 
agrees with that calculated from the molecular formula, but at lower 
temperatures there is a decided deviation. The mean results obtained 
were :— 


Density. 
REP Sieh vitaiins seve 152638 
i ree Perret ee 152524 
pe Eee ee 152452 
2 oer: 1:52336 Calculated 1°52327 


Very accurate results in estimating nitrous oxide can be obtained by 
explosion with hydrogen. A. J. G. 


Occurrence of Selenium and Tellurium in Japan. By £. 
Divers (Chem. News, 44, 229).—The sulphuric acid manufactured 
from sulphur from various parts of Japan, sometimes contains not in. 
considerable quantities of selenium and tellurium. The flue deposits 
of the sulphur burners is also rich in selenium, and it is probable that 
considerable quantities of this element occur. 


Solidifying Points of Sulphuric Acid of Different Degrees of 
Concentration. By G. Lunar (Ber., 14, 2649—2650).—The author 
has made the following determinations of the solidifying and melting 
point of sulphuric acid of various degrees of concentration. 


Specific gravity 
of acid at 15°. Degrees Baumé. Solidifying point. Melting point. 


1671 58°00 Liquid at — 20° _— 

1°727 60°75 — 7°5° — 7°5° 
1:732 61:00 — 85 — 85 
1:749 61°80 — 02 + 45 
1-767 62°65 + 16 + 65 
1:790 63°75 + 45 + 80 
1807 64°45 — 90 — 60 
1822 65°50 Liquid at — 20° — 


The solidifying point is the temperature at which crystals begin 
to separate out; this was constant in all cases, but the exact determi- 
nation of the melting point was rendered difficult, owing to a con- 
tinuous rise of the thermometer. V. H. V. 


Influence of the Temperature of the Voltaic Arc on Barium 
and Calcium Sulphates. By Erfémine (Bull. Soc. Chim. [2], 36, 
556).—A mixture of equal parts barium and calcium sulphates is em- 
ployed as the insulating material of the Jablochkoff candle. Under 
the influence of the high temperature of the arc, the barium sulphate 
volatilises, being probably first reduced and afterwards reoxidised. 
The calcium sulphate is reduced to the sulphide, which constitutes the 
greater part of the badly conducting “ wick.” At the same time . 
gases are formed which act on oxidisable metals and colouring matters, 
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monia and when passed into a solution of potash yield potassium nitrite and 
nitrate, and ozone. C. H. B. 

oxide 
lower 


‘ained 


Revision of the Atomic Weight of Cadmium. By 0. W. 
Hontinaron (Chem. News, 44, 268—270).—The work was carried 
out after Cooke’s method, and under his direction. That is, from a 
known weight of cadmium bromide, the silver bromide formed, and 
the metallic silver required were determined, thus affording a check 
of the accuracy of the work. The atomic weight at present accepted 
isa whole number. Pure cadmium bromide cannot be readily puri- 
fied by recrystallisation, on account of its great solubility. The pure 
carbonate was prepared from the commercial metal by dissolving it in 
hydrochloric acid, precipitating as sulphide, redissolving as chloride, 
and then precipitating and digesting with a large excess of ammonium 
carbonate. The carbonate was twice precipitated in this way with 
ammonium carbonate, first from its solution in hydrochloric acid, and 
then in pure hydrobromic acid. 


ot in. The hydrobromic acid was prepared from potassium bromide and 
posits sulphuric acid, and repeated distillation over potassium bromide. To 
Pg test the purity of the materials, two sets of three experiments were 


made: (1) Conversion of a known weight of silver into bromide, 
gave mean 57°447 per cent. silver; and (2) reduction of a known 
weight of silver bromide to silver by a voltaic battery, gave mean 
57-442 per cent. silver; Ag = 108 and Br = 80 requires 57°446. The 
cadmium carbonate was dissolved in the hydrobromic acid, and the pro- 
duct dried at 200°, and sublimed in a current of pure and perfectly dry 
carbonic anhydride. The lustrous crystals are not hygroscopic ; some 
portions were twice sublimed. An amount of silver almost sufficient 
for the cadmium bromide taken was weighed, dissolved in nitric acid, 
and added gradually, the precipitation being finished by a standard 
solution of silver (1 gram per litre). The precipitate, after being 
washed with cold water, and collected by filtration with the reversed 
filter, was dried at 120—130°, and weighed with the small filter. Eight 
experiments gave as mean Cd = 112°31 (112°26—112°36). In four of 
these cases the exact amount of silver required was also noted ; these 
and four similar determinations gave as mean, Cd = 112°32 (112°26— 
11239). A criterion of accuracy is obtained on comparing weights 
of silver bromide, 1°3808 gram formed from, and the silver, 0°7932 
gram, required by a gram of cadmium bromide. These numbers are 
calculated from the means of the two series, and give Ag: Br= 
108:000 : 80-006. H. B. 


rium Crystallisation of Cadmium and Zine Sulphides. By P. 
, 36, Havrerevitte (Compt. rend., 93, 824—827).—Crystals of cadmium 
; em- sulphide are obtained by heating the amorphous substance in a porce- 
Inder lain crucible with alumina, on the surface of which the crystals are 
phate deposited. These crystals are frequently found to have different ter- 
lised. umations at the two extremities of the principal axis, as is the case 
3 the with greenockite, and the identity of the primitive forms can be 
time proved by goniometric measurements. By this process, hexagonal 


tlende is also obtained, and under certain conditions some of the 
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crystals are hemihedral like those of greenockite. The author has 
found that, under the influence of prolonged heating to bright red. 
ness, the elementary crystals composing zoned blende arrange them. 
selves so that the crystals produced by their associations pass from 
rhombohedric to hexagonal symmetry. R. RB. 


Reactions of Gallium Salts. By L. pe Borspaupran (Compi, 
rend., 93, 815—819).—This paper treats of the behaviour of certain 
salts of gallium, particularly with a view to a more advantageous 
method of separating it from zinc. The precipitation of gallium from 
a hydrochloric acid solution by potassium ferrocyanide is very com. 
plete, and the reaction is one of extreme delicacy. The author also 
recommends the substitution of iron for zine in the precipitation of 
the solution obtained by treating blendes with aqua regia. 

R. R. 


Preparation of Aluminium Iodide. By G. Gustavson (Bull 
See. Chim. [2], 36, 556).—A solution of aluminium iodide in 
carbon bisulphide or benzene may be readily obtained by mixing 
iodine and metallic aluminium in scraps, with three times their weight of 
the bisulphide or benzene in a tightly corked flask, kept cool by being 
placed in water, and allowing the mixture to stand three or four days 
with occasional agitation. C. H. B. 


Action of Metallic Lead on Aqueous Solutions of Lead 
Nitrate. By N. v. Lorenz (Monatsh. Chem., 2, 810—841). This re- 
action, first studied by Proust in 1821, afterwards by Berzelius / (il. 
Ann., 40, 186; 46, 153), Chevreul (Annales de Chimie, 83, 67; 84, 
5), Pe‘ouze (Iaeb. Ann., 39, 338), and Bromeis (ibid., 72, 38),* has 
been further investigated by the author, who regards it as taking 

lace by six stages, in which a molecule of normal lead nitrate, 
Pb(NO,)., reacts successively with 1, 1 to 14, 1} to 14, 14 to 1j, lft 
2, and finally with more than 2 atoms of metallic lead. 

First Stage -—When a solution of 50 g. lead nitrate, Pb(NO,),, is 
boiled with 31°27 g. lead-turnings, the yellow liquid, after a quarter 
of an hour, deposits long colourless lamin (I and II in the following 
table), the quantity of which goes on increasing for three-quarters of 
an hour. On continuing the action, yellowish-white needles having 
the same composition are also deposited, the lamine almost disappeat- 
ing after an hour and a half. On further prolongation of the action, 
the salt III separates in light yellow very thin oblique rhombic plates, 
the quantity of the preceding deposit diminishing at the same time. 
This third product attains its greatest development in 2} hours, 
and is succeeded by lemon-yellow tablets (IV), which become abundant 
after six hours. In the second stage, there is formed a mixture of the 
salt V, with another of the same form, but of somewhat deeper yellow 
colour, the latter being exclusively formed when 1} at. Pb is present 
to 1 mol. of the normal nitrate. In the third stage, lamine are formed 
of continually darker colour, and approaching more and more neatly 
to the form of the elongated plates, while at the same time light 


* See also Gmelin’s Handbook, Engl. Ed., 5, 153—157. 
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or has 


orange-coloured compact roundish needles appear, their quantity 


it red. attaining its maximum when 14Pb is present to 1 mol. Pb(NO,),, 
them. whilst that of the yellow tablets has diminished. The compounds 
from formed in this reaction always appear in pairs, one component of 
RB which is represented by the formula VIb, VIc, VId, cr Vle, and the 


other by VII. In the fourth stage, if the solution be kept at the pre- 
ceding strength (50 g. Pb(NO,), ina litre of water), there is obtained, 
in addition to VI and VII, a basic nitrite 1X, in compact rosettes of 
bright-red needles. In the fifth stage, if 2 at. lead are present to 
1 mol. nitrate, the remaining lead becomes gradually covered with 
small crystals of the last-mentioned salt, and no further action takes 
place. The solution, as it cools, deposits a salt VIII, having the 
orange colour of VII, but in broader forms. In the sixth and last stage 
the product consists of a basic nitrite X, previously obtained by Péligot 


Compt. 
certain 
ageous 
n from 
y com. 
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- BR. - and by Bromeis. 

(Bull. The composition of these several salts is shown in the following 
ide in table, from which it will be seen that, as the action progresses, the 
mixing relative amounts of base and nitrous acid continually increase. A 
ight of stands for NO,.Pb.OH; B for NO,.Pb.OH. 


y being land II. NO,.Pb.OH. VII. 4A + 6B + 5PbO 

ir days Ill. 3(2A + B) + H,O. + Pb(OH),. 
. B, 1V. 3(A + B) + 2H.0. | VIII. 2A + 4B + 3PbO 

vile V. 6A + 7B + 4H,0. + Pb(OH),. 
a Via. 3A + 5B + H,O. IX. Pb(NO,), + 2PbO, or 
‘Oh Vib. 3A + 6B + H,O. 5Pb(NO,). + NO..Pb.OH 
” Bh Vic. 3A + 9B + H,0O. + 10PbO. 
i Vid. A + 4B. X. NO..Pb.OH + PbO. 

),* has Vie. A + 5B. 

taking 


ritrate, 


_ The salts I, JI, III have not been previously obtained by the re- 
, 4% 


action under consideration. VId or VIe is very probably identical with 
the “ heminitrite of lead” described by Bromeis. VII is certainly 
identical with the “ ?-hyponitrate of lead” described by Bromeis, and 
VIII is probably identical with the salt to which he gives the 


formula Pb;(N +N)+H;, which is the same as NO;.Pb.OH + 
3(NO..Pb.0H) + 2PbO + Pb(OH),; but the quantity of nitrous acid 


Ds) ay is 
juarter 
Jowing 
ters of 


having contained in it is less than this formula requires. IX is probably 
ippear Bromeis’ “ tribasic nitrite of lead,” previously obtained by Berzelius ; 
action, and lastly, X is the salt discovered by Péligot, and described by 
plates, Bromeis as “ quadribasic nitrite of lead.” 


> time. 


"ye The formation of these several products is explained by the author 


as follows :—Berzelius observed that the action of lead on the normal 


i nitrate at 100° is attended with evolution of nitrogen dioxide. Péiigot 
. low and Bromeis, on the other hand state, that between 60° and 70° no 
coah gas is evolved, the reaction taking place according to the equation :— 


formed 
nearly 
2 light 


Pb(NO;), + Pb + H,O = NO;.Pb.0OH + NO,.Pb.0OH.... (1), 
the basic nitrate, thus formed, reacting with the metallic lead, so as to 


form an additional quantity of basic nitrite and lead oxide, thus :— 


NO;.Pb.0H + Pb = NO,.Pb.OH + PbO.... (2). 
VOL, XLII. 2c 
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The quantities of lead oxide and basic nitrite continually increase, 
and these unite with the other constituents still present, forming poly. 
basic compounds. According to the author’s experiments, nitrogen 
dioxide is evolved both at 100° and 60°, and at the beginning of 
the action, basic nitrate is deposited free from nitrite, the reaction 
taking place according to the equation 


5Pb(NO;), + 3Pb + 4H,O = 8(NO,.Pb.0H) + N.O:.... (3), 


which therefore must hold good simultaneously with (1) from the 
beginning. Moreover, the formation of salt ill cannot be explained 
without the use of equation (3). 

The simultaneous formation, during the stages 2, 3, 4, and 5, of 
monobasic double salts with gradually increasing proportion of nitrite, 
and of polybasic compounds, from m molecules of the group 


NO;.Pb.0H + NO,.Pb.OH [or A+ B], 


and molecules of lead, may be represented by the following general 
equation :— 


m(A + B) + »Pb = (m— n)A + (m + n)B + nPbO" 
= pA + qB + rA + sB + mPb0, 


in which p, q, r, s, are arbitrary coefficients, but subject to the condi- 
tions that p+r=m-—n and g+s=m+n, and that n must be 
smaller than or at most equal to m. In all special cases satisfactory 
equations may be obtained, thus :— 


50(A + B) + 28Pb = 10(A + 4B) + 3(4A + 6B) 
+ 5PbO + Pb(OH), + 10(Pb(NO,), + 2PbO) + 7H.,0, 


an equation which explains the complicated reaction in the fourth 
stage, resulting in the formation of the salts VId, VII and IX (p. 365). 
A similar explanation may be given of the formation of VIII in the 
fifth stage. The salt VII may also be completely transformed into 
VILL. 

The beginning of the sixth stage is characterised by the circum- 
stance that 2 at. lead are dissolved in a liquid of concentration 1: 50. 
This would lead to the equation 


Pb(NO,)2 + 2Pb = Pb(NO,), + 2PbO.... (4), 


which, however, does not quite agree with the observed relations, inas- 
much as a mixture of 1X with the basic salt X is formed at this stage. 
This circumstance may however be explained by the simultaneous 
occurrence of the reaction (3) which, with equal quantities of lead, 
would give rise to the formation of a more highly basic nitrite than 
that resulting from (4). Since it has been proved that 5 mol. 
Pb(NO,). can take up at most 11 atoms of lead, yielding as sole pro 
duct the salt X, we obtain for the formation of salt X the equation 


5Pb(NO,). + 11Pb + 4H,O = 8(NO,.Pb.0H + PbO) + N,0:, 


in connection with which the relations existing between the initial 


— bees OO OOP heed 
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and final conditions must be taken into account. This is easily done 


>a 

ae by supposing that the salt NO;.Pb.OH, formed according to equations 
gen (1) and (3), is partly decomposed according to (2), producing the 
x of silt X, partly according to the equation 2(NO;.Pb.0H) + 3Pb= 


5PbO + NO, + H,O—which represents a continuation of reaction (3) 
—yielding lead oxide, which with the basic nitrite present, forms 
the salt X. A resolution of NO,.Pb.OH into similar products, amongst 
which nitrogen monoxide would perhaps be found, is likewise con- 
sistent with the above-mentioned mode of formation of X. The final 
decision as to which of these two views is the true representation of 
the facts observed, must be deferred till a more exact investigation has 
been made of the gases evolved in these reactions. H. W. 


Iodides of Arsenic. By D. Bamperrcer and J. Puiipp (Ber., 
14, 2643—2648).—-The authors find that Nicklés’ method of preparing 
arsenic tri-iodide is the most convenient, viz., by heating arsenic and 
iodine in equivalent proportions in carbon bisulphide. Arsenic tri- 
iodide is soluble in most ordinary menstrua, but sparingly soluble in 
hydrochloric acid ; it readily takes up oxygen, evolves iodine, and is 
converted into arsenious oxide (an analogous reaction occurs with sul- 
phur). It is, however, far more stable in aqueous solution, from which 
it may be reprecipitated unchanged. On decomposing a hot hydro- 


eral 


ndi- chloric acid solution of arsenious acid with a concentrated solution of 
, be potassium iodide, the tri-iodide separates out as a golden crystalline 
Ory powder. If ammonia is passed into a solution of the tri-iodide in 


ether or benzene, a bulky white precipitate is thrown down, of 
composition 2AsI,,9NH;. The tri-iodide, when heated with alcohol 
at 150°, yields ethyl iodide. 

Arsenic Di-iodide, AsI,.—The existence of phosphorus di-iodide and 
dihalogen compounds of bismuth, renders the existence of the corre- 
sponding arsenic compound probable: this the authors have sneceeded 
in preparing by heating 1 part arsenic and 2 parts iodine, in sealed 
tubes to 230°; a dark cherry-red crystalline mass is obtained, from 
which the di-iodide is separated by crystallisation from carbon bisul- 
phide, in an atmosphere of carbonic anhydride. It is very readily 
oxidised, both in the solid state and in solution; on the addition of 
water it turns black, with separation of metallic arsenic, according to 
the equation 3AsI, = 2AsI, + As; this reaction distinguishes the di- 
iodide from the tri-iodide. It forms thin prismatic crystals of a 
cherry-red colour, but owing to their becoming opaque on exposure to 
the air, the measurement of their angles is rendered difficult; one of 


ge. the angles, however, seems to correspond with one of the angles of 
‘ous the analogous phosphorus compound. Vs, &. ¥, 


Additional Experiments on the Atomic Weight of Antimony. 
By J. P. Cooxe (Chem. News, 44, 245—248).—The former determina- 
tions, fifteen in number, varied from 119°6—120-4, and the hope was 
expressed by the author that, after a thorough investigation of the sub- 
ject, he might be able “to return to the problem with such definite 
knowledge of the relations involved as would enable us to obtain at 
once more sharp and decisive results than are now possible.” The 
2¢c2 
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antimony bromide was prepared as before, then repeatedly distilled, 
and the middle portion twice redistilled in a slow current of absolutely 
dry carbonic anhydride. A fresh preparation was used for every 
analysis, thus affording proof of its constant composition. The bromine 
was precipitated from the diluted tartaric acid solution by a slight excess 
of dilute silver nitrate solution, and the precipitate washed with luke. 
warm water by decantation and the use of the inverted filter. The 
precipitate, after being dried at 120—130°, and weighed, was always 
tested either by solution in strong aqueous ammonia or by fusing, 
Five experiments gave Sb = 120-08, 119-90, 119°93, 119-99, 120-08, 
A series of five volumetric determinations was made by adding toa 
dilute tartaric acid solution of the bromide exactly as much pure silver 
(after conversion into neutral nitrate and solution) as was required if 
Sb = 122, and then adding from a burette a solution containing 1 gram 
pure silver per litre ; no indicator was used. The numbers obtained 
were Sb = 120°01, 120°02, 120-01, 119°98, 120°01. In the last two 
determinations the amount of precipitate formed was also weighed, and 
gave Sb = 120°01 and 120°00, also the check numbers Ag: Br= 
108:00: 79°99 and 108-00 : 80°01, mean 80°00; corresponding to the 
second decimal place with the determinations of Stas and Dumas. 

The author has now given the following determinations of antimony 
bromide :—(1), fifteen, after crystallisation from carbon bisulphide, 
extremes 119°4—120'4; (2) five, after purification by distillation and 
sublimation, extremes 119°90—120-08; (3), five volumetrically, puri- 
fied as No. 2, extremes 119°98—120°02 ; (4), two gravimetrically, een- 
nected with the last. The mean results are Sb = 120°00, 119-99, 
120-01, 120°00; final mean = 120°00, with Ag = 108-00 and Br= 
80°00. The previous thirteen determinations by the synthesis of the 
sulphide gave Sb = 119°94, when S = 32, and the seven analyses of the 
iodide gave Sb= 119°98, when I =127:00. These results are important 
stages in the investigation, but add but little to the evidence of the far 
more accordant results since obtained. Lastly, the anomaly exhibited 
by the previous analyses of the chloride is explained by finding that 
the material contained a constant amount of oxychloride, and that the 
wash-water had a definite solvent action on the silver chloride. 

H. B. 

Constitution of Complex Mineral Acids Derived from 
Tungstic Acid. D. Kuri (Bull. Soc. Chim. [2], 36, 547—549).— 
The boroduodecitungstates, 12WO;.B.0;.4M,0 + nAq, and tungstobo- 
rates, 9WO3.B,0;.2M,0 + nAq, described by the author, are analogous 
in constitution to the silicoduodecitungstates and tungstosilicates of 
Marignac. By prolonged action of acids, especially hydrochloric, the 
boroduodecitungstates yield a deposit of tungstic hydrate, mixed with 
the more stable tangstoborates, not decomposed by acids. All borotung- 
states in presence of a slight excess of alkali give a paratungstate and 
polyborate. 

In the hypothetical molecule of paratungstic acid, 5H,O,12W0; + 
nAq, there would appear to be eight OH groups which can be replaced 
only by bases, and two OH groups which may be replaced indiffer- 
ently either by a basic radicle or by a monatomic radicle derived from 
a polybasic acid. This behaviour is similar to that observed in the 
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henols. Thermochemical researches will probably show that the 
heats of combination with silica in the formation of silicotungstates 
and borotungstates are of the same order as the heats of etherification 
— of the fatty acids. It would also be possible to determine whether the 
replacement of each of the first eight OH groups by a basic radicle 
develops more heat than the replacement of one of the last two OH 
groups by the same radicle. C. H. B. 


ilver Mineralogical Chemistry. 


Magnetism of the Nickeliferous Iron of Santa Catarina in 
Brazil. By H. Becqueretn (Compt. rend., 93, 794—797).—In a 
native iron found in 1875 in the province of Santa Catarina in Brazil, 
Lawrence Smith discovered a singular property, namely, that while in 
its natural state the mineral was but slightly attracted by the magnet, 
yet after having been heated to redness and allowed to cool, it mani- 
feted very powerful magnetic properties (ibid., 92, 848). The present 
paper gives the details of the author’s examination of this phenomenon 
by help of his electromagnetic balance. The mineral contains 34 per cent. 
of nickel, and it was found that bars of pure nickel, electrolytically 
deposited in a crystalline condition, exhibited the same property in a 
degree which indicated the dissemination of that metal in the native 
iron as the cause of the latter’s peculiar magnetic behaviour. We 
must conclude from this that the iron of the Brazilian mineral was 
crystallised at a low temperature; but this does not decide between 
the hypothesis of a meteoric and that of a terrestrial origin, for the 
mass might originally have been raised to a very high temperature, 
and then by a very slow molecular modification have crystallised at a 
low temperature, in the manner exhibited by certain irons. 


R. R. 


a Crystallography of a Variety of Blende. By P. Havrergvriix 
wn (Compt. rend., 93, 774—777).— Besides the six characteristic cleavages 
7 of blende, the zoned crystals present three other planes of equally facile 
din cleavage. Itis only the three cleavages perpendicular to the plane of the 
at layers that give large flat surfaces. Ina blende formed of alternate red 


and yellow layers, the author found that the cleavage solid was the 
transposed rhomboidal dodecahedron having its axis parallel to the 
three cleavages which uninterruptedly intersect the two layers. The 
layers of crystals of blende are not therefore, like those of other minerals, 
evidence of mere intermittent accrement in a variable medium. 
Various complex optical properties of zoned blende are discussed in 


aa Ip the paper. R. R. 
vo Manganese Nodules and their Occurrence on the Sea 


Bottom. By J. Y. Bucnanan (Chem. News, 44, 253—254).—Nodules 
from the South Pacific and from Loch Fyne were exhibited at the 
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British Association, also manganiferous worm tubes, and the mud in 
which they are both found; also cobalt nodules from New Carolina, 
By the dredge employed, not only is the soft surface layer taken, but 
also some underlying and stiffer material. A rich sample from Loch 
Fyne was found to contain 30 per cent. manganese nodules, 7°5 per 
cent. shells, and 62°5 per cent. sandy clay. The average weight of the 
nodules collected in 1878 was 1°7 gram. A sample collected, July, 183], 
was passed through a sieve of | inch mesh ; about 5 per cent. nodules 
(viz., 307) remained behind, having an average weight of 0°42 gram; 
the presence of but two pebbles amongst them is very strong evidence 
that they are formed in sity, and are not washed into their present 
position. Although the nodules are found only in certain localities, 
the manganese is frequently found coating shells and worm tubes. The 
nodules are comparatively soft, but harden on exposure to the air; 
when heated, they give off water, ammonia, and empyreumatic pro. 
ducts; many have soft nuclei, richer in manganese oxide than the 
exterior portions. A considerable number of determinations have 
been made, both of the available oxygen and of the manganese, and 
if the manganese found be considered as united with the whole of the 
available oxygen, the resulting formula will vary between Mn0O,,; 
and MnO,,. Taking the soft nucleus alone, and separated from the 
sandy coating, the formula is MnO,.;;; the coating alone has the 
formula MnQ,.;. In some oceanic nodules the formula varied from 
MnO. to MnO,..;5. Some of the Loch Fyne mud was found to von- 
tain 0°71 per cent. MnO, and a hardly distinguishable trace of extra 
oxygen. 

The oceanic nodules contain 16—30 per cent. matter insoluble in 
acids; the Loch Fyne nodules, 28—33 per cent.; these insoluble 
residues contain 83—88 per cent. silica. The oceanic nodules contain 
more nickel and cobalt, but less copper than those of Loch Fyne. In 
the same dredgeful from Loch Fyne, nodules can be picked out which 
contain manganese oxides and only traces of ferric oxide, and others 
containing only ferric oxide. The author thinks that sufficient is known 
to indicate a probable process of production, The decomposition of 
animal matter in presence of the sulphates of the sea-water reduces 
these to sulphides, which in their turn react on the iron and manganese 
minerals (probably silicates) in the mud, forming sulphides of these 
metals. The author also thinks it probable that the shell-producing 
animals assimilate the lime from the sulphate as sulphide, in the 
interior of the animal, and transform this into carbonate on the outside. 


H. B. 


New Sublimates from the Crater of Vesuvius. By A. Scaccti 
(Gazzetta 11, 488).—Of these sublimates the most abundant is a copper 
silicate of deep blue colour, which the author has named neocyun; it 
is always associated with white mamellated masses of silica: these two 
species are found sometimes adhering to the scoria, at others enveloped 
in the alkaline chlorides deposited on the same scoria. A third species, 
hitherto unobserved in the crater of Vesuvius, is formed of slender 
white crystals, covering the scoria, and similar in appearance to some 
kinds of felted amphibole. The underlying rocks are not decomposed, 


So 
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d in and therefore seem to have had no part in the formation of these sub- 
lina limates. There is, moreover, a fourth species of sublimate, consisting 
: but of very minute, yellowish-brown crystals. C. E. G. 
Loch 


Presence of Titanium and Vanadium in all the Primitive 


eth, fg Rocks. By Drevtararr (Compt. rend., 93, 804—807).—A geological 
88] study of the bauxites, in which titanium and vanadium are known to 
alin exist in notable proportions, has led the author to the conclusion that 


bauxite originated from the disintegration of primitive granite rocks. 
In rocks of this kind, therefore, titanium and vanadium should be 
found, and one result of the author’s investigations is the demonstra- 
tion of the existence of these substances diffused throughout all the 
primitive rocks. R. 
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The 


cae Deposits of Volcanic Tufa in the Province of Salerno. By 
ys L. Ricerarpi (Gazzetta, 11, 480—485).—The author, after discussing 


the probable data to be assigned to the tufas of Salerno, gives analyses 
of three : 

I. The yellow coarsely granular deposit between Roccapiemonte and 
San Severino. It is compact and tolerably hard, but can be scratched 
with the nail. Sp. gr. 1697 at 19°. Fuses before the blowpipe to a 
greenish glass. 

Il. The grey tufa of Fiano, which is very compact and hard enough 
to emit sparks with steel; augite, and a large quantity of leucite, is 
found interspersed in the mass. Sp. gr. 2°271 at 20°. Fuses before 
the blewpipe to a greenish-white glass. 

III. A friable grey tufa from Pontefratta in the Irno valley, con- 
taining some leucite and a few fragments of angite. Sp. gr. 2°072 at 
2v°. Fuses before the blowpipe to a dark green glass. 
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Tn SiO. FeO. FeO. Al,0). CaO. 
a ae 63°14 4°10 0-76 17°34 591 
— REE 62°62 0-75 4°30 17°34 3°23 
ee BU, wiky 61°81 1:44 3°80 19°86 3°75 
ces MgO. ol. b.o,. K,0. Na,O. 
rit Res. a 2°57 traces. 0-09 3°89 1:58 
hese RE 1-05 i 019 8°34 2-03 
"an LE 155 % 0-24 5-73 1:79 

we C. E. G. 


side. 


B. Analysis of the Mineral Well at St. Anna. near Cernowic. 
By F. Farsxy (Bied. Centr., 1881, 785).—The water rises from the 

CCH gneiss, and has a temperature of 5°5—8'8°, and a sp. gr. 1000189 
(at 17°5°C.). 


In 100,000 parts there are— 
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Sodium chloride ...........-+e++ 0°6959 gram. 
a DE BIC CUSiee whewesd cent 00138 sy, 
Calcium sulphate ..........--.06. 3°3077 grams 
eee 0°2597 gram 
RR Corre Pree re 0°2496 __,, 
Acid calcium carbonate .......... 15222 __sée, 

— a ees errr re 0°7609 ,, 

» ferric Be ad es 0°4503 —,, 
Calcium phosphate .............. 00104 ,, 
Pe ED seid ed idscadsace des 0°1319 __,, 
SI he hails chase tal ode ewes o 4 + a 071003 i, 
Volatile matter (besides CO,)...... 02007 __,, 


77034 grams. 

KE. W. P. 
The Blowing Wells near Northallerton. By T. Faircey 
(Chem. News, 44, 242—243).—The air which comes from the wells is 
only atmospheric air without any excess of carbonic anhydride. Dur. 
ing a rise of the barometer, an in-current of air, and during a fall, an 
out-current of air takes place. The sandstone in which the wells are 
sunk shows the air fissures; the currents are very powerful, produc. 
ing a loud hissing noise in passing through the crevices. Noting the 
speed of the current with a vane anemometer, and the diameter of the 
large outlet-pipe, as also the heights of the barometer, the volume of 
the supposed air-cavities in the underlying magnesium limestone was 
found to be about 11,000,000 cubic feet. Using two very large dry 
gas-meters, the cavities were estimated at 10,000,000 cubic feet. 
Analyses of the water from this well—that at Solberge—and of the 
sandstone are given: the former is very hard from carbonates and sul- 
phates of lime and magnesia, the latter also contains 7 per cent. car- 

bonates of lime and magnesia. H. B. 


Proportion of Potash to Soda in Natural Waters. By C. 
Crorz (Compt. rend., 93, 41—44.).—In the greater number of analyses 
of natural waters, the total amount only of alkalis (potash and soda) is 
given. With the view, however, of ascertaining the proportion 
between these two alkalis, the author has determined the quantity of 
each present in the waters used in Paris either for domestic purposes 
or for watering the roads. The potash was estimated as _platino- 
chloride, and the soda as sulphate. The results recorded in the fol- 
lowing table are calculated for 1 litre of water :— 


ee ee  -  e  e  oe 
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Total | x.0. | Ns,0.| No.0 


residue. . 


Water taken from :— 


The Seine at the Port 4 Anglais ..| 0°207 | 0°0014 | 0°0059 23-72 
ae »y Pont Austerlitz 0°298 | 0°0012 | 0°0063 19 O04 
_ » Pompe a feu de 
Chaillot ........| 0°261 | 0°0015 | 0°0094 15°95 
a » Machine de _ St. 
Ouen ..........| 0°259 | 0°0030 | 0:0109 27°61 
The Marne at Saint Maur ........ 0°319 | 0:0019 | 0:0070 27°14 
= the source of the Drain 
at the Machines of 
P St. Maur....s000+ 0-332 | 0°0025 | 0°0112 22 -32 
. The Dhuis at its source ......... 0-288 | 00005 | 0 °0066 7°57 
RLEY i the reservoir of Menil- 
Ne & Se 0°260 | 0°0006 | 0°0078 7°68 
‘ The Vanne at the factory of Marlay 
Dur. de Roi ........| 0-235 | trace | 0-0053 _ 
1, an ™ » arrival tank of the 
Ss are reservoir of Mont- 
due. TOUZC..eceees 0°221 - 0 -0064 _— 
a7 Sources de Cochepie ...... 224+. 0°256 | 0-0008 | 00048 16 66 
f h (fromthe Chaudron .. 2°821 | 00885 | 0°1196 73 99 
the Sources »  Grandes-Rigoles| 3°050 | 0°1320 | 0°1800 73°33 
e of du », Saint Martin ..| 2°439 | 0°0167 | 0°1095 15-25 
- was Nord. | »  Morinwell ....| 1°748| trace | 0°0795 — 
» dry A »  Moussins......| 1°936 * 00842 _ 
feet. 
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The proportion of potash to the total amount of alkalis present in 
the water is, with some exceptions, 1 to 5; and if it is admitted that 
the potash is derived from felspar rocks, the source of the soda must 
be looked for from another source ; and since in the majority of cases the 
amount of chlorine found was exactly proportional to the amount of 
soda, it may be found in sodium chloride, which it must be ad- 
mitted is contained in all the soils except those of granitic nature, 
whilst the strata of clay or marl contain the potassium salts. 

This is borne out by the waters of the Seine and the Marne, the 
source of the former being the granitic rocks of Morvan, the latter 
plastic clay, and both contain potash. This is also the case with water 
of the Dhuis, the source of which is green marl, but the water of the 
canal leading to Paris, which is taken very near the source of the river, 
contains only very small quantities of potash. The waters of the 
sources of Cochepie also tilter through clay, whereas those of the 
Vanne which flow through the chalk do not contain potash. 

The sources of the Nord deviate from this rule, since although re- 
celving its waters from the green marl, some contain large quan- 
ites of potash, and others only traces. It is to be remarked, how- 
ever, that these waters contain large quantities of organic matter and 
utrates, and before their entrance into Paris (as seen from the Morin 
Well and the Moussins) do not contain any potash. It is, therefore, 


wae 
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probable that they receive their potash from the infiltration of water 
from Belleville. L. T. O'S. 


Organic Chemistry. 


Boiling Points of Normal Saturated Hydrocarbons. By M. 
I. Gotpsrein (Jour. Russ. Chem. Soc., 1882, 45—46).—In a former 
paper (1879) the author has shown that the boiling points of saturated 
hydrocarbons are a function of three factors, viz., mol. weight, 
structure, and the relation between the number of carbon and hydr.- 
gen atoms in the molecule. The difference of the boiling points of two 
neighbouring saturated hydrocarbons, CHMe,.R, may be calculated 
from the formula 19 + Pana de 

n(n + 1) 
If the boiling point of CHMe,.CH,.CH; is 30°5°, that of 


CHMe..CH,.C H,.CHs, 
will be 62°1° (found 62°), and that of CHMe,.CH,.CH,.CH,.CH, = 


0°05° (found 90°). If the above suppositions are right, the differences 
between the boiling points of normal hydrocarbons and those con- 
stituted as above ought to be constant :— 


, being the number of carbon-atoms. 


Difference. 
Normal C;H, = 39°0 ; isopropylethane.... CsHy, = 395 85 
»  CcHy = 70°6 ; isopropylpropaue .. Cs5Hy = 62°0 8&6 
» CH, = 98°65; isopropylbutane.... C;His = 90°0 86 


After the publication of the author’s first paper, in which he calen- 
lated the boiling point of normal heptane to be = 98°65", the b. p. of 


heptane from Pinus sabiniana was found by Thorpe to be 98°42”. 
B. B. 


Decomposition of Hydrocarbons of American and Caucasian 
Petroleums at Low Temperature. By G. Gustavson (Ber., 14, 
2619—2623).—The hydrocarbons of American and Caucasian petro- 
leums do not behave towards aluminium bromide and hydrobromuic 
acid like aromatic hydrocarbons ; for on dissolving aluminium bromide 
in hydrocarbons obtained by fractionating American ligroin and 
Caucasian kerosin, and passing a stream of hydrobromic acid into the 
solution, the liquid separates into two layers. The constitution of the 
lower layer was in all cases found to be approximately the same, and 
the analyses point to the formula AIBr,,C,H,; it is of the consistence 
of aqueous glycerol, of an orange-red colour, does not solidify at 19, 
and at temperatures above 12U° is decomposed with formation of 
gaseous hydrocarbons. An examination of the conditions of the reac- 
tion shows that the hydrobromic acid plays no part in the formation of 
the products, but only influences the rapidity of the reaction. The 
quantity of the lower layer is dependent on the quantities of hydr- 
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carbon and aluminium bromide used; with excess of the former, all 
the bromide is used up, and conversely with excess of the latter all 
the hydrocarbon enters into the reaction. Ethyl bromide may be sul- 
stituted for hydrobromic acid without altering the product, the bro- 
mine of which at the end of the change exists as hydrobromice acid. 
Time and temperature are also most important facturs in the reaction, 
which seems to proceed more rapidly the more complex the nature of 
the hydrocarbons. The hydrobromic acid seems to give with hexane 
ethyl bromide and butane, the former giving up hydrobromic acid 
By M. in presence of aluminium bromide, so that, as a result of the reaction, 
ormer J unsaturated hydrocarbons and simpler homologues are obtained. This 
rated probably explains the presence of methane in petroleums, inasmuch as 
eight, they must often come in contact with metallic chlorides and hydro- 
iy dro- chloric acid, and thus bears out the suggestion of Mendelejeff that the 
f two higher paraffins are decomposed into methane and olefines. 


lated V. 8. Y, 


Transformation of Carbon Chlorides into Bromides. By G. 
Gustavson (Dull. Soc. Chim. [2], 36, 556).—Carbon tetrachloride, 
tetrachlorethylene, and hexchlorethane are readily converted into 
the corresponding bromides by heating with aluminium bromide in a 
sealed tube at 100°. Carbon tetrachloride is almost entirely converted 
into vhe tetrabromide, but with the other chlorides the transformation 
is less complete. When any of the three chlorides is heated with 
metallic aluminium in presence of bromine, the only product is the 
hexbromide, C.Br;. In the case of CCl, + Br., the yield of C,Bry is 
feeble, and resinous products are formed, but no other bromo-deriva- 


tive is produced. C. H. B. 


water 
Ss. 


toms. 


H 3 
rences 
> Con- 


rence. 
5 
6 
. Constitution of Nitroethane. By I. Kissex (Jour. Russ. Chem. 
Sve., 1882, 40—44.).—The author studied the action of acid chlorides 
on the sodium derivative of nitroethane. V. Meyer (Amn., 171, 48, 
and Berl. Ber., 6, 1169) failed to obtain a satisfactory result in this 
way, 

If small quantities of sodium-nitroethane are added to a solution of 
benzoic chloride in benzene, a violent reaction takes place. On treat- 
ing the pasty product of the reaction with boiling benzene, sodium 
chloride is left behind, and on evaporating the solution in a desiccator, 
it yields two substances: (1) A solid body which, after treatment with 


ealeu- 
p. of 
3B. 
asian 
., 14, 


petro- 
roniic 


— petroleum and recrystallisation from alcohol, gives white crystals of 

Lossen’s dibenzhydroxamic acid, (C;H,CO),NHO; (2) a light brown 
; ra oil which consists chiefly of diacethydroxamice acid, (CH,;CO).NHO. 
) 


Acetic chloride and sodium-nitroethane give a solid body, which is 
the hydrochloride of hydroxylamine, and a liquid product: diacet- 
bydroxamic acid. The author proceeds to investigate the reaction 
between acid chlorides and sodium derivatives of secondary nitro- 
tompounds of the fatty series. B. B. 
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8-Chlor-allyl Chloride and some of its Derivatives. By P. v. 
Rompurca (Bull. Soc. Chim, [2], 36, 549—557),—Acrolein may be 
readily obtained by strongly heating 100 grams potassium hydrogen 
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sulphate and 50 grams glycerol in a flask holding 1500 c.c., and 
collecting the distillate in a flask surrounded by ice. The aqueous 
layer is separated from the supernatant acrolein by means of a sepa. 
rating funnel. Similar quantities of potassium hydrogen sulphate 
and glycerol are introduced into the still warm flask, and heated in 
the same way. By this method only the first quantity froths up, and 
300 grams glycerol may be treated in the same flask. The aqueons 
portions of the several distillates are mixed and distilled in order to 
recover dissolved acrolein. The acrolein is agitated with lead oxide, 
and dried over calcium chloride. The yield of pure optically inactive 
acrolein amounts to 33—35 per cent. of the weight of glycerol taken. 

Treated with phosphorus pentachloride, acrolein yields chlorinated 
products which the author divided into two fractions, one boiling 
below 120°, the other above. The fraction boiling below 120° may be 
separated into two portions: the first, allylidene chloride, .b. p. 85°; 
vapour-density, 3°825 (air = 1). It is optically inactive, and when 
treated with chlorine in excess yields allylidene tetrachloride, b. p. 179 
—180° at 756°6 mm.; sp. gr. at 15° = 1°521; vapour-density 6°05. 
When heated with a saturated aqueous solution of hydrochloric acid 
in sealed tubes at 100° for 10 hours, allylidene chloride is converted by 
intermolecular change into 8-chlor-ally] chloride. 

The second portion is f-chlor-allyl chloride, C;H,Cl,, a colourless 
optically inactive liquid; b. p. 109—110° (corr.); sp. gr. at 15° = 
1:226 ; vapour-density 3°825. When treated with chiorine in excess, 
it yields a tetrachloride, b. p. 179—180° at 756°6 mm.; sp. gr. at 15° 
== 1522; vapour-density 6°21, identical with the allylidene tetra- 
chloride obtained from allylidene chloride. 

When symmetrical dichlorhydrin is treated with phosphoric anhy- 
dride, it yields a liquid which boils at 180° under a pressure of 7664 
mm., and not at 171° as stated by Hartenstein. It is identical with 
the allylidene tetrachloride obtained from allylidene chloride and 
B-chlor-ally] chloride. The constitution of the latter is therefore 
CH,CI.CH: CHCl, as stated by Friedel and Silva, and_ not 
CH,CI.C.CH,C! as assumed by Hartenstein. 

B-Chlor-allyl alcohol, CHCl: CH.CH.OH, is obtained by heating 
8-chlor-allyl chloride with aqueous potash, drying the distillate over 
potassium carbonate, and purifying by fractionation. It is a colour- 
less liquid, with a pungent odour and burning taste, and blisters the 
skin. B. p. 153° (corr.); sp. gr. at 15° = 1:162; vapour-density 3°. 
It is very slightly soluble in water, combines directly with bromine, 
and reacts violently with nitric acid and phosphorus pentachloride. 

The method of Carius is not applicable to the determination of the 
halogen in the above chlorides, since they are only attacked with 
great difficulty by nitric acid. C. H. B. 


General Method of Preparing Secondary Alcohols. By G. 
Waayer (Bull. Soe. Chim. [2], 36, 306).—The author prepares 
secondary alcohols by the general method of acting on the aldehydes 
with organo-zinc compounds. He has given particular attention 
to the action of zine ethyl on valeral and benzaldehyde. The reac- 
tion takes place at the ordinary temperature. Beyond the production 
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of ethylisobutylcarbinol (b. p. 146—148°) in one case, and of ethyl- 
henylcarbinol (b. p. 218°) in the other, there was no formation of 
‘cous other secondary products. According to Rieth and Beilstein, the 
— above aldehydes only give condensation-products with formation ‘of 
hate water. Although the aldehydes studied belong to different homolo- 


od in gous series, and differ greatly in their properties, they all yield 
one secondary alcohols, which proves that the method is of general appli- 
— alien. om # 

0 
xide, 


ctive Action of Zine Ethide and Methide on Chlorinated Alde- 
hydes. By G. Waoner (Ber., 14, 2556—2557).— Methylallylearbinol 


cen, A 
ated is probably formed by the action of zinc on a mixture of acetaldehyde 
iling and allyliodide. The author complains that Garzarolli-Thurnlach has 
iy be encroached on his (the author’s) subject in his work on the action of 
BS"; zine ethide on chlorinated aldehydes, in a recent number of the 
when Annalen. Ww. c. W. 


Action of Carbonic Oxide on Monosodium Glyceride. By 
acid W. F. Loesisce and A. Looss (Monatsh. Chem., 2, 782—795).— 
| Sodium glyceride, prepared by the action of sodium ethyliate on anhy- 
drous glycerol, has the composition C;H,;NaQ,;,C,H,O, but may be 
fred from crystal-alcohol by prolonged heating in a stream of 
hydrogen; when this dealcoholised glyceride is heated at 18U° in 
astream of carbonic oxide, a distillate is obtained consisting chiefly 
of propylene glycol, C;H,O, = OH.CHMe.CH,.OH (b. p. 189°; 
sp. gr. 1047 at 19°), together with small quantities of carbonic, 
formic, and normal butyric acids, and methyl alcohol, these products 
a being nearly the same as those which Belohoubek obtained by the dry 
j 664 distillation of glycerol with sodium hydroxide (Abstr., 1880, 232). 

H. W. 


efore Preparation of Disodium Glyceride. By W. F. Lozsiscu and 
not A. Looss (Monatsh. Chem., 2,842—844.).—To prepare this compound, 
; aweighed quantity of monosodium glyceride containing aleé.cl jof 
ating crystallisation was pulverised as finely as possible under absolute 
over alcohol, and added to the calculated quantity of sodium ethylate dis- 
wlved in alcohol. (To 1 gram sodium there correspond 2°95 grams 
s the U:H;ONa and 6°95 grams alcoholated monosodic glyceride, C;H;,O;Na 


y 33. +€,H,O.) The mixture was boiled in a reflux apparatus for 
nine, several hours in a stream of hydrogen, and finally heated at 180° to 
e. expel the alcohol. The disodium glyceride then remained in dry, 
f the dazzling white finely porous lumps, which easily crumbled to a crys- 
with talline powder, attracting moisture from the air with great rapidity, 
B. ad deliquescing toacaustic syrup. For preservation, the lumps must 


be kept in a vessel filled with hydrogen, and having its mouth 


ay z turned downwards. An analysis of the recently prepared compound 
we give 343 per cent. sodium; another made some days later gave 32°8 ; 


the formula C,H,Na.O, requires 33°82 per cent. 
Disodium glyceride melts at 220°, giving off bubbles at the same 
me; on heating it to 270°, a brown liquid distils over. H. W. 
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Glycerol Diformin. By P. v. Rompureu (Compt. rend., 93, 
847—849).—In the preparation of diformic acid by distilling dehy. 
drated oxalic acid with glycerol, a residue is obtained, which, on being 
shaken with ether and the ether evaporated, leaves a yellowish liquid; 
this, after being freed from formic acid and rectified under diminished 
pressure (20 mm.), was found to consist in great part of glycerol 
diformin. The diformin is a colourless neutral liquid (b. p. 163-— 
166°; sp. gr. 1°304 at 15°), soluble in ether, alcohol, and chloroform, 
but insoluble in carbon bisulphide. Water decomposes it into glycerol 
and formic acid. It is decomposed by distillation at the ordinary 
pressure, yielding water, carbonic anhydride, and allyl formate. : 

In most text-books, the conversion of oxalic acid into formic acid 
when it is heated with glycerol, is explained by supposing the forma. 
tion of monoformin as an intermediate product. The author, on the 
contrary, thinks that it is the diformin which yields the formic acid; 
as he found that diformin is not converted into triformin when it is 
heated with dehydrated oxalic acid, but carbonic anhydride is given 
off, and the yield of formic acid obtained corresponds with the quantity 
of oxalic acid employed. 

When diformin is heated with glycerol (5 parts) at 220°, carbonic 
oxide and anhydride are evolved, and allyl alcohol distils over, accom. 
panied by traces uf formic acid and allyl formate. C. E. G. 


Decomposition of Grape-sugar and Uric Acid by Alkalis. 
By M. Nencxi and N. Siener (J. pr. Chem., 24, 498—506).—On dis-est- 
ing grape-sugar with potash at 35—40° for some time, it is decomposed 
into lactic acid and an acid of unknown constitution, insoluble in 
ether, but soluble in alcohol. Lactic acid is produced at this tem- 
perature, also with soda, tetramethylammonium hydroxide, neurine, 
&e., but not with ammonia, sodic carbonate, guanidine, creatine, &c. 
Milk-sugar and maltose undergo a similar change with aikalis, whilst 
cane-sugar, mannite, &c., are not altered. Uric acid is quickly 
decomposed under similar conditions, going throvgh the stages of 
decomposition from uroxanic acid to carbonic anhydride and ammonium 
oxalate. The authors remark that perhaps neurine is in some way 
connected with the formation of lactic acid in living organisms. 

D. A. L. 

Temperature at which Invertin is Destroyed. By A. Mayes 
(Died. Centr., 7°4).—Invertin is prepared from yeast, by first exhaust- 
ing with alcohol, then carefully pounding it up with water and fine 
sand, after which it is exhausted with water ; from the aqueous extract 
alcohol precipitates the invertin, which may be dried over sulphur 
acid. Dried invertin can be heated to 100° without harm, but its 
solution is rendered inactive at 51—55°, according to the degree of 
concentration. If the solution consists of 50 per cent. of glycerol, 
then a temperature of 50—60° is necessary to destroy its action; 
whereas the presence of alcohol lowers the temperature by ‘° 5 

Hydrocellulose and its Derivatives. By A. Grrarp (Am. 
Chim. Phys. [5], 24, 337—384) —Celluloid substances often undergo, 
under various circumstances, a remarkable modification in thei 
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l., 93, physical state. Their flexibility and natural elasticity disappear, and 

dehy. [ they become brittle and easily reducible to powder. By the action 
1 being of mineral and even vegetable acids, cellulose, Cy,H,O,, before be- 
liquid ; coming saccharified, is transformed by hydration into a new compound, 
nished CyH,On, which the author terms hydrocellulose. It closely resembles 
lycerol cellulose, but differs from it by its extreme brittleness. 

163— Preparation of Hydrocellulose—The methods of preparing hydro- 
oform, §§ cellulose may be divided into three general classes :—1. The immersion 
lycerol of the celluloid material in a powerful and concentrated acid. 2. The 
dinary exposure of the material to acid vapours. &. Methods dependent on 


the employment of weak acid solutions requiring a more or less pro- 
longed contact, ora temperature above the normal one. The author has 
treated the following substances by each of the methods, and finds that 
the ultimate product is the same for all, cotton, flax, hemp, jute, 
paper, wood, elder pith. 

Preparation by Immersion in Concentrated Acids.—The mineral acids 
alone have the power of transforming cellulose into hydrocellulose by 
simple immersion. The reaction proceeds most easily with sulphuric 
acid. It is less energetic with phosphoric acid. Organic acids do not 
form hydrocellulose at all in this manner. If sulphuric acid is em- 
ployed, its strength should be carefully determined. It is most 
convenient to use acid of sp. gr. 1453. The fibre is immersed in it 
at 15°, and allowed to remain 12 hours. Hydrochloric acid, when 
used at 21° B., transforms the fibre into hydrocellulose in 24 hours. 
Hydriodic, hydrobromic, and hydrofluoric acids behave in a similar 
manner in aqueous solutions. When nitric acid at 43° B. is employed, 
the product consists of a mixture of hydrocellulose and nitrocellulose : 
weaker acid fails to yield any considerable quantity of hydrocellulose. 
When cellulose is immersed in syrupy phosphoric acid, it is only very 
slightly modified. 
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whilst Preparation of Hydrocellulose by the Action of Hydrated Gaseous Acids,— 
juickly #@ Cold moist hydrochloric acid gas transforms cellulose into hydrocellulose 
iges of HJ in about an hour. When employed warm and moist, the reaction is 
10niuM complete in a few minutes. The author states that the action of hydro- 


ne way #@ chlorie acid on cellulose has afforded him the means of establishing 
with certainty the nature of the phenomena resulting in the production 
\. L ofhydrocellulose. Hydrobromic and hydriodic acids exactly resemble 
Mayet @@ hydrochloric acid in their behaviour towards cellulose. In the forma- 
shaust- J tion of hydrocellulose by hydriodic acid, a certain quantity of iodine 
nd fine is deposited on the fibre. On washing with water, a splendid blue 
extract #@ colour resembling that of iodide of starch is produced. An excess of 
|phurie #% water removes the colour, but a fresh quantity of iodine solution 
but its @ restores it. Hydrofluoric acid yields hydrocellulose readily in the 
gree of MJ ld. Under the same circumstances, nitric and sulphuric acids at the 
onlinary temperature only very tardily produce a modification. Car- 
action; J bonic and sulphurous anhydrides and hydrogen sulphide, when pure, 
have no effect. 


f. & Preparation of Hydrocellulose by Dilute or Weak Acids.—Dilute 
(Ant @J slutions of sulphuric, hydrochloric, nitric, and phosphoric acids (1 in 
nderg®, # 100, for example), when employed to saturate cellulose, effect the 
| their # trnsformation into hydrocellulose in from two to three months, if 
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after immersion the fibre is left in the air at the ordinary temperature. 
The action is complete in one month when a 3 or 4 per cent. solution 
is employed. If, however, the solution is heated to 6U0—7()° , 
few hours is sufficient. A one per cent. solution of the acid, at the 
above temperature, renders the cellulose completely friable in a fey 
hours. 
Action of Organie Acids——The author immersed pieces of cotton in 
5 per cent. solutions of oxalic, tartaric, and citric acids, then dried 
them in the air, and afterwards heated them in closed vessels at 100, 
The sample treated with oxalic acid was completely changed; thai 
with tartaric acid only partially, and the one with citric acid still legs, 
Acetic and formic acids exercise a moderate action on cellulose. 
Action of Salts which easily lose part of their Acid.—The author 
shows that the theory of the modification of celluloid substances by 
direct dehydration and carbonisation by the dehydrating power of 
certain salts ought not to be admitted, since it is to the direct action 
of acids liberated from the salts when in contact with vegetable matter 
that the phenomenon is due. He shows that it is only at relatively 
high temperatures and by a secondary action that carbonisation takes 
lace. 
. Action of Strong Alkalis on Celluloid Matter.—On treatment with a 
strong solution of potash, the fibre of cotton becomes swollen or 
“mercerised.”’ It then possesses the property of becoming blue with 
iodine, like that treated with sulphuric acid. No hydrocellulose, 
however, is formed. The swollen fibre presents the same appea’anc: 
under the microscope as that acted on by sulphuric acid. 
Hydrocellulose, however it may be prepared, always has the same 
composition. It is a fine white powder, which oxidises rapidly on 
application of heat or prolonged exposure to the air. Samples for 
analysis were always dried by the author in a vacuum, or in a current 
of some inert gas. He states that hydrocellulose is to be regarded as 
a carbohydrate intermediate between cellulose and glucose. Its pro- 
duction from the former is due to direct hydration, the necessity for 
the presence of water affording a decisive proof thereof. The author 
states that in no case could he obtain the theoretical yield of hydro- 
cellulose, and he found on examination that its production is always 
accompanied by that of glucose. Hydrocellulose is characterised by 
its great friability. It differs from cellulose in the greater sensibility 
which it exhibits towards all reagents. It can best be distinguished 
from cellulose by the facility with which it is oxidised. When heated 
in sealed tubes at 180° with sulphuric acid (5 per cent.), cellulose 
dissolves completely in 8 or 10 hours, yielding a solution which 1s 
almost colourless, and evolving no gas. Hydrocellulose also dissolves, 
but leaves an abundant deposit of carbon, and on opening the tube, 
there is a copious disengagement of gaseous products. Heated i 
sealed tubes with seven or eight times its weight of acetic anhy- 
dride, hydrocellulose dissolves instantly, as soon as the temperature 
reaches 180°; whilst two or three hours are required to dissolve cel- 
lulose. It is remarkable that dye-stuffs which can only with great 
difficuity be made to colour ordinary cellulose, possess a great aflinity 
for hydrocellulose. 
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erature, Conversion of Hydrocellulose into Friable Pyroxrylin Compounds.— 
solution Cellulose and hydrocellulose yield identical nitro-compounds. The 
-70°, af author concludes that the hydrocellulose is dehydrated before it is 
, at the JJ nitrated. It yields only the same amount of nitro-compounds as cellu- 
afew MH lose. He finds that the yield of pyroxylin is greater when the 
hydrocellulose is not employed in the form of powder. 

tton in He also points out that the rotting of window curtains in towns is 
n dried # probably due to the production of hydrocellulose by the action of the 
*-@ hydrogen sulphide and sulphurous anhydride in the air. He also 
attributes the dry rotting of wood to the production of the same 
substance by the action of acids generated by the fermentation of 
saccharine matter. Jk. W. 
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Suggestions respecting the Nomenclature of Carbonic Acid 
Derivatives. By A. Bernrusen (Annalen, 211, 85—99).—The author, 
after noticing that the nomenclature of these compounds is somewhat 
confused, the same body being in many instances called by several 
different names—the acid HS.CO.OH, for example, being designated 
as Monothiocarbonic, Thiocarbonic, Oxysulphocarbonic, Carbonyloxy- 
sulphonic, and Sulphodioxycarbonic acid — proposes a systematic 
nomenclature based upon the following rules :—- 

1. Acids containing the group Carbonyl :C:O to be called, as at 
preseat, Carbonyl acids. 

2. Acids containing Thiocarbonyl:C:S to be called Thiocarbonyl 
acids, 

3. Acids isomeric with the carbonic and thiocarbonic acids, and 


with a 
len or 
ae with 
‘lulose, 
ea."allce 


e same # containing the group :C: NH, to be called Imidocarboniec acids. 

idly on 4, The group NH,.CO— to be denoted by the prefix Carbamin-, and 
les for} NH,CS— by Thiocarbamin-; and accordingly NH,.C(NH)— by 
current 7 Iinidocarbamin. 


rded as 
ts pro- 
sity for 


5). The prefix “mono” to be in most cases expressed. 
These rules lead to the following names for the primary substances, 
the derivatives of which are either known compounds, or certain 


author @ classes of bodies not yet known, but theoretically possible. Names 

hydro- @@ which agree with those already in use are marked with a *; those 

always @@ which differ from existing names with a f. 

ised by 

sibility (1.) HO.CO.OH HS.CO.OH HS.CO.SH 

ruished * Carbonic acid. | + Carbonyl-monothioie  * Carbonyl-dithioic 

heated acid. acid, 

ellulose 

hich is (2.) HO.CS.OH HS8.CS.0H HS.CS.SH 

ssolves, * (Mono)-thiocarbonic * Dithiocarbonic * Trithiocarbonic 

e tube, acid. (thiocarbomonothivic) (thiocarbodithioic) 

ated in acid, acl 

— (3.) NH,.CO.OH NH,.CO.SH 

wh: a. * Carbamic acid. | *+ Carbamin(mono)thioic acid. 

cea NH,.CS.OH NH,.CS.SH 

—" * (Mono) thiocarbamic * Dithiocarbamic (thiocarbaminthioic) 
acid. acid. 
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(5.) HO.C(NH).OH 4HS.O(NH).OH  HS.C(NH).SH 


Imidocarbonic acid. Imidocarbomonothioic Imidocarbudithioije 


acid. acid. 
(6.) NH..C(NH).OH NH,.C(NH).SH 
Tmidocarbamie acid. Imidocarbaminthioic acid. 
(7.) NH..CO.Cl NH..CS.Cl 
+ Carbamine chloride. Thiocarbamine chloride. 


No derivatives of imidocarbonic or imidocarbamic acid are at present 
known, but their discovery may be confidently anticipated. 

The bracketted names assigned to three of the above compounds 
are more systematic than their synonyms, and lead more readily to 
appropriate names for the more complex derivatives; the others have, 
however, the advantage of agreeing with those already in use. The 
names proposed for the compounds in the seventh line do away with 
the inappropriate term “ urea chloride.”’ 

This nomenclature is in accordance with that of the isomeric 
thiamides, called by the author imido-thioethers, e.g.,—benzimidothio- 
ethylether, C,H;C(NH).SC,H;,—which are derived from the imido. 
thio-acids, R.C(NH).SH, and these again from the imido-acids 
R.C(NH).OH, ethers of which are also known. 

Supplementary Rules for the Nomenelature of Compounds derived 
From those in the preceding Table.—(1.) The names of ethers, acid and 
neutral, may be formed from those of the acids, according to established 
usage, e.g., EtS.CS.OEt, diethyl dithiocarbonate ; EtS.CO.SMe, ethyl 
methyl carbonyldithioate ; EtS.CO.SH, ethyl-carbonyldithioic acid, ke. 
To distinguish between pairs of isomeric alcoholic acids, as (a) 
EtS.CO.OH and (6) HS.CO.OEt, or (c) EtS.CS.OH and HS.CS.OEt, 
or finally their ethers, the name of the radicle attached to S may be 
placed immediately before the prefixes “ thio, monothio, dithio,” the 
bracketted names in the preceding table being employed: thus the 
compound (a) will be called carbonyl-ethylthioic acid ; (b) ethyl-carbonyl- 
thioic acid; (c) thiocarbonylthioie acid; (d) ethylthiocarbothioic acid; 
MeS.CS.OEt, ethylic thiocarbomethylthioate. 

(2.) Carbamice acids (Nos. 3 and 4 in table) and the corresponding 
chlorides (No. 7) may be named according to previous usage, the 
names of the radicles which replace the amidic hydrogen being placed 
at the beginning of the word: e.g., MePhN.CS.OH = Methylpheny!- 
thiocarbamic acid ; Me.N.CO.C1, Dimethylcarbamic chloride. The names 
urethane, thiomethane, &¢., may be retained as convenient collective 
terms. 

(3.) In the names of Imidocarbonic acids (No. 5), the radicle which 
replaces the hydrogen of the NH-group is also to be placed first. _ 

(4.) In naming Imido-carbamie acids, the name of the radicle which 
enters into the imidogen-residue is to be placed before the prefix 
“imido” at the beginning of the word; that of the radicle which 
enters the amido-group, before the prefix “carbamin”’; ¢» 
PhHN.C.(NEt).SH = Ethylimido-phenyl carbaminthioic acid ; similarly 
H,N.C(NH).SC;H,; = Benzylic Imidocarbaminthioate, or more shortly 
Imidocarbaminthiobenzyl. 
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SH 


hioie 


Compounds are also known which are derived from the several 
carbonic or carbamic acids by elimination of H,O or H,S: anhydrides 
or disulphide-compownds, e.g., CO,H.S.COOH, dicarbothivie acid; 
NH,.CS.8.CS.NH:, the so-called ‘“thiuram sulphide,” which may be 
nveniently called thiocarbamine sulphide; the name “thiuram” pro- 
posed by Hlasiwetz and Kachler for the group CS.NH, not having 
ben generally adopted. The so-called “thiuram disulphide,” 
NH).CS.S2.CS.NH,, may be called carbamine disulphide, and the com- 
pound, EtO.CS.S,.CSOEt (ethyl dioxysulphocarbonate, ethyl disul- 
present j phocarbonate sulphide), may be named zunthic disulphide. 


H. W. 


pounds Etherification of Polybasic Acids. By N. Menscnvurktn (Ber., 

dily to 14, 2630—2632).—A continuation of the author’s researches on the 

. = etherification of isobutyl alcohol by acids (Abstr., 1881, 884). The 
¢ 


following results were obtained with the dibasic acids of formula 
(Hn( COOH), :— 

Initial velocity. Limit. 
Suecinic acid, COOH.(CH,),.COOH ............ 42°94 70°18 


Normal pyrotartaric acid, COOH.(CH,);.COOH .. 50°21 73°91 
Pyrotartaric acid, COOH.CHMe.CH;.COOH .... 42°85 73°51 


Although the conditions of formation of an ethereal salt of a poly- 


vy with 


omeric 
dothio- 
imido- 
o-acids 


derived @@ \asic acid are more complex than in the case of monobasic acids, yet 
sid and the phenomena observed are perfectly analogous. The initial velocity 
blished J ad the limit of etherification of polybasic acids is higher than those 
e, ethyl of saturated monobasic acids containing the same number of carbon- 
id, de. itoms. The etherification of the pyrotartaric acids shows that 
as (a) isomerism has no influence on the limit, but only on the initial velocity, 
'S.OEt, which is higher in primary acids than in primary secondary acids. 
may be § Terephthalic acid, as monobasic tertiary acid, has too small an initial 
o,” the velocity for determination ; and even after 384 hours, only 25 per cent. 
ius the of the acid is etherified. Of unsaturated dibasic acids, fumaric 
urbonyl- and maleic acids gave values differing from one another, like those of 


> acid; J tke two pyrotartaric acids. 


, Initial velocity. Limit. 
yonding Fumaric acid................ 32-69 73°56 
ge, the Maleic acid ..............4. 5145 72°69 
; placed 
phenyl These values show that maleic acid is a primary acid as represented 
> names CH,.COOH 
lective HH by Fittig’s formula, | 

<C.COOH 

e which ani acid and its isomerides also differ in their initial velocity 
t. values, 
e which Initial velocity. 
»_ prefix Citraconic acid ..............4. 47°42 
> which Mesaconic acid ................ 35°88 
5s Se er ae 27°97 
imilarly 
shortly tis probable that citraconic acid contains a carboxyl group in the 


phmary position. 
2da2 
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Camphoric acid possesses the property of a tertiary acid, its initia] 
velocity being 9°56, its limit at the end of 21 days being 69°47; the 
formula proposed by Ballo for this acid (Abstr., 1881, 415) is most 
in accordance with these determinations. 

The values found for hydrophthalic acid were, initial velocity, 21:86, 
limit, 73°44, which show that it is not a tertiary, but probably a 
secondary acid, and that the two hydrogen-atoms introduced into 
phthalic acid combine with those carbon-atoms to which the carboxy! 
groups are attached. ¥.&.% 


Influence of the Molecular Weight of Homologous Bodies 
on the Course of Incomplete Reactions. By N. Menscuvran 
(Jour. Russ. Chem. Soc., 1882, 19—36).—-In previous papers (abstracted 
in this Journal) the author gave an account of his researches on the 
etherification of organic acids and alcohols, especially as regards the 
limit of the two inverse reactions (a) formation of an etheric salt 
from the acid and alcohol; () decomposition of the resulting salt by 
the water formed in the reaction («); and the rate of formation of 
etheric salts. 

In the present paper the author endeavoured to ascertain whether 
those reactions follow the law of homologous bodies. In the former 
papers, the experimental results were given in percentages, or molecular 
limits (percentage of alcohol and acid converted into the etheric salt, 
or the number of molecules formed from 100 parts of the alcohol and 
100 parts of the acid). The results can be also given in molecula’- 
weight limits, which relate to the quantities of alcohols and acids, 
represented by their molecular weights. If the percentage limit of the 
ethyl-acetic system is = 66°57, the molecular-weight limit of ethyl- 


git 


alcohol is = penne St = 30°62, that of acetic acid is penn a 


= 39°94. Thus the molecular-weight limits of acids in the isobutylic 
system are :— 


Homologous 
difference. 
pac waits 00 40°42 : 
Propionic acid .......... 50°83 be 
Normal butyric acid...... 61-173 4 
3 _ 19°81 
i 990 = =; 
»  caproic acid...... pte 91-07 
»  octylicacid...... 102-05 208 = - 2° 


The difference of these limits in the isobutylic series is constant at 
10°29, and the limits may be calculated by means of the formula: 
a + (n— 2)d, where a = molecular-weight limit of acetic acid =40'4, 
n = number of the members of the series, d = 10°29. Thus the 
molecular-weight limits of acids in the isobutylic system are :— 
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Calculated. Found. 
75 the ay 40°42 40°42 
S$ most Propionic acid ............ 50°71 50°83 
Normal butyric acid........ 61:00 61:17 

| »  valeric acid........ 71:29 not known 
ably a »  caproic acid........ 8158 80°98 

d into »  heptylic acid ...... 91°87 not known 
rboxyl »  octylicacid ...... 102°16 102-05 


The same agreement is seen in a table giving the percentage 


sodies @ limits :-— 
HUTKIN Calculated. Found. 
racted Co ee ee 67°38 67°38 
on the Propionic acid ............ 68°52 68°70 
"ds the Normal butyric acid........ 69°32 69°52 
ic salt »  VWaleric acid........ 69°59 = 
salt by »  caproic acid........ 70°33 69°81 
tion of »  heptylicacid ...... 70°67 — 
»  octylicacid....... . 70°65 70°87 


hether 
‘ormer 
ecular 


The molecular-weight limits of acids in the ethylic systems are 
given by the formula 33°94 + (m — 2) 10°29 


e = Ci leulated. Found. 
aed, BE 6 gu dkegn eats 39°94 39°94 
pes Propionic acid ............ 50°23 — 
of the Normal butyric acid........ 60°52 60°51 
ethyl- »  valeric acid........ 70°81 _ 
x 60 »  caproic acid........ 81°10 80°96 
0 »  heptylicacid ...... 91°39 — 
butylic 9  Octylic acid ........ 101°68 —_ 
The percentage limits in the ethylic series are :— 
Calculated. Found. 
ee er 66°57 66 57 
Propionic acid ............ 67°88 — 
Normal butyric acid........ 68°77 68°77 
»  valeric acid........ 69°42 ~- 
»  caproicacid........ 69°91 69°80 
»  heptylicacid ...... 70°30 — 
»  octylic acid........ 70°61 70°09 
ant at 
ae The differences betweer the percentage limits of etherification of 
40°42 homologous acids with one and the same alcohol decrease with 


is the increasing molecular weight of the acids :— 
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Ethylic Tsobutylic 
systems. systems. 
a , -— — 
Propionic acid.............. 131 114 
Normal butyric acid ........ 0°89 0°80 
»  valeric acid ........ 0-65 0°57 
>» Caproicacid ........ 0°49 0°44 
»  heptylic acid........ 0°39 0°34 
»- Gtiylicoect ........ 0-31 0°28 


In the case of higher members of the homologous series of acids, the 
percentage limits of etherification will therefore most probably be 
equal. 

The molecular-weight limits of alcohols in the acetic systems ar 
given by the formula 30°62 + (nm — 2) 9°62. 


Mol. weight limifs. Per cent. limits. 


AW 


‘Calculated. Found. Calculated. Found. 
Ethylo-acetic system.... 30°62 30°62 66°57 66°57 
Propylo-acetic ,, .... 40°24 40°11 67°06 66°85 
Butylo-acetic ,, .... 49°86 49°86 67°33 67°38 


Amylo-acetic ,, .... 5948 — 67°59 — 
Hexylo-acetic ,, .... 6910 — 67°74 — 
Heptylo-acetic ,, .... 78°72 -~ 67°86 — 
Octylo-acetic ,, «.... 8334 — 67°95 —- 


The differences between the percentage limits decrease with in- 
creasing molecular weight of the alcohols, thus :— 


0°49 0°32 0°21 015 0°12 0°09 


so that the limits will probably be equal in the case of higher members 
of the series. 

The homologous differences of molecular-weight limits of acids in 
different systems are = 10°29, but those of alcohols increase slightly 
with increase in molecular weight of the acid, and approach the value 
10°29 of acids, thus :— 


ID 5c os os Seba enue 9°62 
» propionic ethers.............. 974 
» normal butyric ethers ........ 9°82 

» Welewic ethers ........ 9°89 
u »  Caproicethers ........ 9°94 
ie »  heptylic ethers ........ 9°98 
a » octyheethers ........ 10°01 


In the following paragraph the author shows how the limits of 
etherification of any system of alcohols and acids may be calculated by 
using the above-mentioned formula, a + (n — 2)d. 

Starting from the molecular-weight limits of acids, the value ¢ 


remains constant, being = 10°29, the values of a are :— 
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Value of a. 

Ethylo-acetic system............ 39°94 
Propylo-acetic ,, ......ssee0. 40°23 
Butylo-acetic is Ceenedenenead 40°42 
po ae eer Tee 40°55 
| ee eee Tee 40°64 
Heptylo-acetic ,, .........e6. 40°7 

Caprylo-e6etio 4, ..20ssc0ss:- 40°77 


Starting from the molecular weights of alcohols, the case becomes 
nore complicated, the values of a and d being both different. 


cids, the 
ably be Value of a. 
Aceto-ethylic ether.............. 30°62 
CMS are Propiono-ethylic ether .......... 31°22 
Normal butylo-ethylic ether ...... 31°63 

: »  Valero-ethylic se opie hae 31°93 
me »  capro-ethylic ot RS TA os 32°15 
aul »  heptylo-ethylic ,, ...... 32°33 
66°57 ” capry lo-ethylic 99 te eee 32°48 
66°85 Value of d. 
67°38 Acetic ethers ..........0ss0005. 9°62 

ae Propionic ethers ..........+.+.:- 974 

ca Normal butyric ethers............ 9°82 

~ ee ag saree 9°89 

= So UE. eK ncneomee on 9°94 
— ‘ere 9°98 
ith in pa aie LP ans Cnt 10°01 
| The above rules only refer to combination of eight acids with eight 
9 alcohols, but the first members (formic acid and methylic alcohol) 
ouabers show exceptional values. 

The author’s results, as regards the rate of etherification of normal 
cids in @ %ids and alcohols (the quantities of compound ether formed after the 
lightly first hour of the reaction), are of a similar character. The molecular- 
e value fg Weight rates of etherification of alcohols in the acetic systems may be 

caleulated from the formula 21°52 + (mn — 2) 6°53. 
Calculated, Found. 
Ethyl alcohol............-. 21°52 21°52 
OO, ar rere 28°05 27°90 
Butyl Oy errs ree 34°58 34°66 
i a rrrerere ot 60°70 60°54 
Even the absolute rates obey the law of homologous bodies, as is 
seen from the following four hour-rates, which show equal homologous 
atte lifferences = 8°43, thus :— i oh i 
ol. weight omologous 
ted by vdasltiag. Simm 
dead Ethyl alcohol ............ 29°31 835 
TOOT me we teuneene as 37°67 42-64 
m \es3== 
ee Tee 80°31 a 
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The law of the influence of the molecular weights of acids upon the 
rate of formation of (isobutylic) ethers cannot yet be found, as js 
seen from the following numbers :— 


Mol. weight velocities 
in isobutyl systems. 


is 6 oto en bn oe dened 26°61 
Propionic acid ................ 30°47 
Normal butyric acid ............ 29°26 
sg) WE Qo hides cd eevee 38°37 
ee reer 44°43 


From the above examples it follows that not only the chemical and 
physical properties of bodies, but also their complete and _ partial 
reactions, obey the laws of homologues. B. B. 


Decomposition of some Metallic Acetates in presence of 
Water. By J. Rian (Compt. rend., 93, 1140—1143).—Since formic 
acid has been shown by Berthelot to be an endothermic body, and 
acetic acid on the contrary to be formed with disengagement of heat, 
it follows that the latter should not be so readily attacked by bodies 
which easily decompose the former. This is borne out by the results 
obtained by the author in treating metallic acetates under similar 
conditions to the formic salts (ibid., 1023 and 1082) when the acetate 
is merely resolved into a metallic oxide and the free acid. In all casos, 
except otherwise stated, 10 c.c. of a 5 per cent. solution of the acetate 
was heated at 175° in a closed vessel free from air. 

Manganese, cobalt, nickel, iron and zine acetates begin to decompese 
after four or five hours’ heating, but even after 70 hours’ heating the 
decomposition into oxide and acid is only partial, MnO being formed 
in small, and Co(HO) and Ni(HO), in large quantities. ZnO is 
formed in the case of zinc. Ferrous acetate yields black FeO 
owing to the decomposition of the water, and 2 to 5c.c. of hydrogen per 
gram of anhydrous substance used, according to the time of heating, a 
small quantity of the ferrous oxide being converted into the magnetic 
oxide. After 100 hours’ heating, a 2 per cent. solution of uranium acetate 
yields acetic acid, and the oxide U,O.,2H,0 crystallising in six-sided 
prisms or plates, which do not allow the passage of the polarised ray 
when the principal planes of the prisms are parallel or perpendicular 
to the principal axis of them, or when the light travels along the 
same axis. The same substance grouped in spherolites viewed with 
polarised light presents the black cross observed in the case of 
chalcedony and other members of the hexagonal system. 

Neutral lead acetate undergoes no decomposition, but the tribasic 
acetate is decomposed with formation of monoxide. 

The formation in the first place of cupric oxide and acetic acid, and 
the subsequent combustion of acetic acid, with formation of carbo- 
nic anhydride and cuprous oxide, when copper acetate is heated with 
water, as shown by Cazeneuve (Abstr., 1881, 153) is also borne out by 
the author’s results, the cuprous oxide being crystalline. 

Mercuric and silver acetates, after prolonged heating, give acetic 
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pon the acid, carbonic anhydride, and metallic mercury and silver. The silver 
1, as is [& acetate is particularly stable, some remaining undecomposed even after 
50 hours’ heating. L. T. O'S. 


Influence of Heat and the Proportion of Glycerol on the 
Decomposition of Oxalic Acid. By Lorin (Compt. rend., 93, 
1143—1145).—In continuation of his researches on the decomposition 
of oxalic acid the author has increased the proportion of acid to 
glycerol from 1—4 to 3—1. 

On heating at 100°, 1 mol. of glycerol, and adding 1 mol. oxalic 
acid from time to time, the acid first loses water of crystallisation, 
then formic acid and water of etherification are formed, and carbonic 
anhydride evolved. The formic acid unites with the glycerol, and by 
adding further quantities of oxalic acid, part of the formic acid in 
combination is liberated, and a further quantity of formic acid is 
produced, part of which unites with the glycerol, while part remains 
in the free state. This reaction continues until a point is reached at 
which the quantity of formic acid produced is equivalent to the oxalic 
acid used. After six additions of oxalic acid a mixture of mono- 
and di-formin is obtained. During the process about 1 per cent. of 


cal and 
partial 
B. B. 


nce of 
formic 
ly, and 
f heat, 


bodies carbonic oxide is evolved. 

results The quantitative results given in detail show that large quantities of 
similar —§ oxalic acid may be converted into formic acid by a small quantity 
acetate of glycerol. 


By starting with formin and anhydrous oxalic acid, formic acid of 
98 per cent. may be obtained. 

The etherification of the formic and oxalic acids is produced by a 
secondary reaction. L. T. O’S. 


| cases, 
acetate 


ym pese 
ng the 
‘ormed 
nO is 


~ Fed 


Conversion of Fumaric into Maleic Acid. By A. Picrer 
(Ber, 14, 2648—2649).—The author alludes to the ready con- 
version of maleic acid into its isomeride fumaric acid, and the diffi- 


ren per culty experienced in effecting the reverse change. For this, the fol- 
ting, lowing indirect method is proposed : fumaric acid heated with excess 
gnetic of water at 150—200° is converted into malic acid (Jungfleisch, Ber., 
wetate 12,370), which by distillation is decomposed into fumaric acid and 
-sided maleic anhydride, and the latter by distillation with water is converted 
ed ray into malic acid, whilst the fumaric acid remaining in the retort is 
icular again converted into malic acid, and the process of distillation, &c., 
ig the repeated. The malic acid from the fumaric acid is optically inactive, 
| with is not deliquescent, and melts at 105—108°; it is probably identical 


with the acids obtained by Pasteur from inactive aspartic acid, and 
by Kekulé from monobromosucciniec acid, but isomeric with that 
obtained by Loidl (Ber., 11, 1244) by heating fumaric acid with soda. 
The author endeavoured, but without success, to separate this acid by 
neans of its cinchonine salts into dextro- and levo-malic acids. The 
author considers it probable that there are two modifications of 
active malic acid corresponding to racemic and inactive tartaric acid. 
Lee 
Argento-antimonious Tartarate (Silver Emetic). By J. P. 
Cooke (Chem. News, 44, 233—234).— Wallquist and Dumas and Piria 


ise of 
“ibasic 
|, and 
arbo- 

with 
ut by 


rcetic 
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have obtained this salt only in the amorphous state. The author was the 
first to obtain it crystalline, as described in a previous paper, viz., oy 
adding an excess of silver nitrate to a concentrated solution of anti. 
monious chloride and tartaric acid. He now finds that 1000 parts of 
water at 15° dissolve 2°68 to 2°76 parts, and at 100°, 10 parts of the 
salt. Hence the fear that the silver chloride, bromide, or iodide pre. 
cipitates formed under these circumstances, unless the solution be 
very concentrated, might contain an admixture of silver emetic js 
unfounded. By solution in hot water and cooling, beautiful crystals 
can be obtained with an almost adamantine lustre. The formala 
C,H,O;AgSbO + H.O requires 26°34 per cent. silver; a mean of three 
analyses gave 26°30 per cent. At 200° it decomposes with slight 
explosion, spangles of silver and a powder of antimonious oxide 
remaining of nearly the theoretical weight. The crystals are 


] 
rhombic and hemihedral. Forms observed =. coPH.ooP. and per. 


haps Pe. The axial relations are a: b: c = 1 : 1°386 : 0°571. 
H. B. 


Researches on Petroleum from Caucasus. By Markownixor 
and OaLosuin (Jour. Russ. Chem. Soc., 1882, 36—40).—In a previous 
paper, the authors have shown that the high-boiling portions of Cau. 
casus petroleum, after the separation of oxygen compounds, have the 
composition C,H2,_2, and that on boiling with iodine, after the separa- 
tion of hydrocarbons rich in carbon, hydrocarbons C,H», remain bebind. 
In order to study the hydrocarbons, which have been destroyed by 
iodine, fuming sulphuric acid was used, by which process sulphonic 
acids of the hydrocarbons were obtained. Thus the portion of naphtha 
boiling at 180—200° contains beside a small quantity of the hydro. 
carbon C,H, the hydrocarbons C,H.,, and as the chief admixture, 
isomerides of cymene, metamethylpropylbenzene, and probably also 
durene. The portion boiling at 240—250° contains one of the modi- 
fications of propylnaphthalene, then C,,H,, and C,H, the last belong- 
ing probably to the styrene series, and finally Cj;Hy. The authors 
have reason to suppose that the aromatic hydrocarbons exist as 
such in the petroleum, and are not formed by the action of the sul- 
phuric acid. Although the petroleum, when it is boiled, gives of 
gaseous products, the authors do not agree with Mendelejeff, that a 
decomposition takes place, but consider the gases as being in solution 
in the liquid: for butylene, as the authors found, is easily dissolved by 
the heavy rock oil, and given off completely only on heating ate 


Methylation of Benzene by Methyl and Aluminium Chlo. 
rides. By O. Jaconsen (Ber., 14, 2624—2636).—The author has 
examined the products obtained by the successive introduction of the 
methyl group into toluene, by Friedel and Crafts’ method of synthesis, 
and has obtained results differing from those of Ador and Rilliet 
(Abstracts, 1879, 228, 527). This methylation is effected under the 
same conditions with equal facility in the case of isomeric hydrocarbons, 
but more easily the greater number of methyl groups already intro- 
duced. The product of the methylation of toluene was separated into 
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two fractions, one boiling at 133—143°, the other at 155—170°. From 
the former by the action of sulphuric acid, and subsequent neutrali- 
sation with barium carbonate, barium paraxylenesulphonate was 
obtained, which was converted into terephthalic acid. The greater 


r was the 
’ viz., on 
of anti. 
parts of 


8 of the rt of the barium salts consists, however, of the orthoxylenesulpho- 
lide pre. nate, which was recognised by its amide, and by its conversion into 
ition be J orthophthalic acid. Although the author was unable to isolate deri- 
metic is J yatives of metaxylene, yet its presence must be inferred, inasmuch as 
crystals J the mesitylene obtained from the higher fraction could not be 
formula formed by the methylation of ortho- or para-xylene. This synthesis 
of three JB offers a ready method for the preparation of orthoxylene from toluene. 
1 slight J Metaxylene yields a pseudocumene and mesitylene by methylation, and 
S oxide ortho- and para-xylene yield pseudocumene only. Further, mesitylene 


‘als are [yields isodurene, together with penta- and hex-methylbenzene; pseudo- 


eumene yields durene ; both durene and isodurene are easily converted 
into penta- and hex-methylbenzene. The products formed from toluene 
are collected in the following table :-— 


nd per. 


H. B. Orthoxylene 

WNIKOFY TolueneZ Paraxylene > Pseudocumene . Durene—.,, Penta- and hex- 
yrevious Metaxylene <Mesitylene a Isodurene~ methylbenzene. 
of Cau- LA ae A 


pes 4 Derivatives of Metadiamidobenzene and Orthoparadiamido- 
i | & ‘oluene. By S. Runemann (Ber., 14, 2651—2659).—In the course of 
we d by investigations carried out with the view of isolating a triamidobenzene, 


the author has prepared the following derivatives of metadiamidoben- 
zene. 

Dibenzoylmetadiamidobenzene, C;H,(NHBz),, formed by the action of 
benzoic chloride on metadiamidobenzene hydrochloride, crystallises in 
white needles (m. p. 240°) sparingly soluble in alcohol, soluble in acetic 
acid. Its nitro-derivative, C;H;NO.(NH.COPh),, crystallises in needles 
(m. p. 222°), sparingly soluble in alcohol; this, on reduction with tin 
and hydrochloric acid, gives an anhydro-base— 


Iphonic 
1aphtha 

hydro. 
1ixture, 
ily also 
» modi- 
belong- 
authors 


+ 


xist as ys HV 
he sul- COPh.NH.C,H >CPh, 
ves off ~~ 


that a 
olution 
ved by 
250°. 
i 


erystallising from alcohol in white leaflets, which soften at 125°, and 
melt completely at 214°. The formation of this anhydro-base shows 
that the nitro-group and one of the benzoyl groups are in contiguous 
positions, and the nitro-derivative has the composition 


[NHBz: NHBz: NO,] = [1:3: 4], 


Chilo. 

or has o [NHBz : NO,: NHBz] = [1:2:3]. The nitrodibenzoyl com- 
of the pound, on treatment with alcoholic potash, yields a nitrodiamidoben- 
thesis, zene, identical with that obtained by Barbaglia; but it was not found 
Rilliet possible to convert this into a triamidobenzene. 

ler the 8.Dinaphthylmetadiam idobenzene, C,H,(NH.CH;)2, prepared by the 


rbons, 
intro- 
d into 


action of B-naphthol on metadiamidobenzene, crystallises in violet 
interlaced needles (m. p- 126°), soluble in alcohol, benzene, ether, 
ke, By heating metadiamidobenzene hydrochloride with fuming 
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sulphuric acid at 170°, a sulphonic acid is formed, identical with 
that obtained by Post and Hardtung (Abstracts, 1880, 395). By 
decomposing the potassium salt of this acid by Griess’ reaction, 
chrysotdinesulphonic acid, PhN : N.C.H2(NH:)2.HSO; is formed, which 
crystallises in compact needles, sparingly soluble in water and alcohol, 
Its barium salt forms golden-red needles, and its sodium salt, golden 
glistening needles. This compound is isomeric with the sulphonic acid 
obtained by Will directly from chrysoidine. 

Derivatives of Orthoparadiamidotoluene.—By heating diamidotoluene 
with benzoic chloride, dibenzoyldiamidotoluene, CsH;Me(NHBz),, is 
formed, which crystallises in tables (m. p. 224°), sparingly soluble in 
alcohol, soluble in acetic acid. Its nitro-derivative, 


C,H.Me(NO,) (NH.COPh),, 


crystallises in citron-yellow needles (m. p. 245°); it yields on reduetion 
an anbydrous base, 
NH 
COPh.N H.CHMeC >cPh, 


which crystallises in white needles (m. p. 218°). On heating nitro- 
dibenzoyldiamidotoluene with alcoholic potash, a nitrodiamidotoluene 
(m. p. 254°) is obtained, which on reduction with tin and hydrochloric 
acid, is converted into triamidotoluene hydrochloride, 


C,H.Me (NA,. HCl);, 


which separates out as a white crystalline precipitate. On decom- 
posing this salt with sulphuric acid, a deep blue solution is obtained, 
from which tridiamidotoluene sulphate separates out. Triamidotoluene 
is a triacidic base, and thus differs from triamidobenzene, which is 
diacidic. Considering the formation of the anhydro-base of the nitro- 
dibenzoyl derivative, triamidotoluene must possess the constitution 
[Me : NH, : NH, : NH.] = [1:2:3:4], or[{[1:2:4: 5]. 
Monobromodiamidotoluene, obtained by the bromination of dibenzoyl- 
diamidotoluene and subsequent removal of benzoyl groupings with 
alcoholic potash, crystallises in faintly coloured needles (m. p. 104"), 
soluble in alcohol and ether. v= Wi 


Condensation Products of Tertiary Aromatic Bases. By 0. 
Fiscuer (Ber., 14, 2520—2529).—In addition to those salts of benz- 
aldehyde-green, previously described by the ‘author (Annalen, 206, 
129), the oxalate 2.C,,H,,N, + 3C,H,O,, and zincochloride, 


3.(C.3H.yN>.HCl) + 2ZnCl, a 2H.0, 


were prepared, and were found to be identical with the compounds 
obtained by Doebner (Ber., 13, 2224) from malachite-green. 
Tetrethyldiamidotriphenylearbinol, prepared from diethylaniline and 
benzaldehyde, yields an oxalate crystallising in golden prisms. This 
salt loses its golden lustre when dried over sulphuric acid; the dried 
salt has the composition C,,H,N, + H,C,0, +.H,O. The compound 
C,H,(OH).CH(C.H,.NMe,)2, is prepared by heating at 100° a mixture 
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of salicylaldehyde (10 parts), dimethylaniline (22—25 parts), and zinc 


;) chloride (20 parts). When the mixture no longer smells of salicylalde- 
catia hyde, the excess of dimethylaniline is distilled off in a current of steam, 
whick and the residue recrystallised from hot alcohol. The substance forms 


needle-shaped crystals (m. p. 127°), soluble in boiling alcohol and 
benzene. It unites with hydrochloric and sulphuric acids to form 
crystalline salts. It dissolves in dilute soda-lye, but on the addition of 
concentrated soda-lye to this solution, a bulky precipitate is thrown 
down. The acetic derivative C.,H,,;N,OAc, crystallises in iridescent 
plates (m. p. 144°). The sulphate or hydrochloride yields salicylalde- 
hyde-green on oxidation with manganese or lead peroxide. 

If paroxybenzaldehyde is substituted for salicylaldehyde in the pre- 
ceding reaction, a condensation product is obtained, having the com- 
position C,3;H,.N,O. This substance melts at 163°, forming a red 
liquid. It is soluble in alcohol, benzene, toluene, and in dilute soda- 
lye. The acetic derivative C,;H,N,OQAc, is deposited from an alco- 
holic solution in colourless prisms (m. p. 146°). On oxidising the con- 
densation-product with manganese dioxide, it yields a green solution, 
which appears reddish-violet by transmitted light. Paper stained 
with this solution is turned violet by dilute acids. Dilute alkalis 
restore the original green colour. 

Paranitrobenzaldehyde, first prepared by O. Fischer and P. Grieff 
(Ber., 13, 670), is deposited from hot water in colourless prisms 
(m. p. 106°) soluble in alcohol, benzene, and glacial acetic acid. It 
sublimes without decomposition, and can also be distilled in a current 
of steam. It is easily decomposed by reducing agents, but is not 
readily attacked by oxidising agents. On the addition of ammonia to 
the aldehyde, a crystalline precipitate is thrown down, which changes 
into a red amorphous powder. 

With aniline, paranitrobenzaldehyde unites to form the crystalline 
compound, NO,.C,H,CHNPh (m. p. 93°), soluble in benzene and light 
petroleum. 

Paranitrotetramethyldiamidotriphenylmethane, C23H23N;O., is pre- 
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enzoyl- pared by the action of zine chloride on a mixture of dimethylaniline 
s with and paranitrobenzaldehyde. The crude product is repeatedly boiled 
104°), with water, dilute hydrochloric acid, and finally with dilute alcohol. 
*. On dissolving the residue in hot toluene, and diluting the solution 


with half its volume of alcohol, the pure compound is obtained in 
golden plates (m. p. 176°). It unites with acids, forming colourless 
salts, and combines directly with methyl iodide to form the crystalline 
compound C,.,H,,;N,0.,2Mel + H,0, which melts with decomposition 
at 220°. 

Tetramethylparaleucaniline, C23H2,N;, is prepured by the action of 
zine-dust on a solution of the nitro-base in hydrochloric acid. It is 
precipitated from the solution by excess of ammonia, and is purified 
by dissolving the washed precipitate in benzene. Light petroleum is 


By 0. 
f benz- 
| 206, 


pounds 


ne and added to this solution to precipitate resinous impurities ; the filtrate 

This deposits the leuco-base in glistening plates. On oxidation with lead or 
» dried manganese dioxide, tetramethylpararosaniline, a violet-red colouring 
pound matter, is obtained. 


ixture Paranitrotetramethyldiamidotriphenylearbinol, C.3H2s;N.03, obtained by 
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the action of manganese dioxide and dilute sulphuric acid on paranitro. 
tetramethyldiamidotriphenylmethane, is identical with the parunityo. 
benzaldehyde-green, previously described by E. and O. Fischer (Ber, 
12, 800). W. C. 'W. 


Conversion of Azoxybenzene into Oxyazobenzene. By 0. 
Wattacu and L. Kirpennever (Ber., 14, 2617—2619).—It has already 
been shown by one of the authors that azoxybenzene (C;H;N).O, when 
heated with sulphuric acid to a moderate temperature, is converted into 
a substance, probably identical with oxyazobenzene, PhN : N.C,H,.0H 
(Abstr., 1880, 556). In the present communication, the authors 
establish the identity of these substances by a comparison of their 
acetyl-derivatives, the nitro-phenols obtained from them, and the pm. 
duct of the action of phosphorus pentachloride on them. This latter 
reaction gives rise to a substance crystallising in orange-yellow needles, 
Cy,HjN,O, (m. p. 145°), insoluble in water, sparingly soluble in 
alcohol. ; 

It has been suggested by Kekulé that this substance is an oxyazo- 
benzene, PhN—N.C,H,.OH, but in that it is insoluble in alkalis, and 

\o% 

does not yield an acetyl-derivative, it is probable that it dees not con- 
tain a hydroxyl grouping combined with a carbon-atom. An examina- 
tion of the reaction between phosphorus pentachloride and oxyavo- 
benzene showed that an intermediate phosphorus compound was fist 
formed, which on treatment with water or alkalis yielded the substance 
C,,H,)N,O,. The author proposes to investigate this point by further 
experiments. VV. 


Action of Phosphorus Pentachloride on Diphenylacetamide 
and Diphenylbenzamide. By O. Wattacu (Ber., 14, 2611—2616). 
—lIn the course of some controversial remarks, the author quotes 
experiments made in association with Kamensky on the action of phos- 
phorus pentachloride on substituted amides, in which the hydrogen- 
atoms directly combined with the nitrogen, have been replaced by 
various groups. By the action of phosphorus pentachloride on 
diphenylacetamide, a base of composition C.sH..N, is obtained, which 
gives an amorphous grey platinochloride ; with diphenylbenzamide, 
resinous substances were produced from which no new base could be 
extracted. 7. . V 


Compounds of Phenyl Thiocarbimide with Acid Amides. 
By E. Bampercer (Ber., 14, 2651).—This paper is a preliminary 
notice with regard to a series of compounds obtained when the amides 
are heated for some time with phenyl thiocarbimide: a combination 
takes place and triclinic crystals separate out. It appears that these 
compounds are not thiocarbimides in which the hydrogen is replace 
by an acid radicle, inasmuch as they dissolve easily in alkalis and m 
alcohol, and are reprecipitated from the latter on adding water. Am- 
moniacal solutions of silver do not remove sulphur from them, eve? 
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aranitro. when heated. The author is examining the reaction of the amides of 
aranitro. yarious acids, carbamide, thiocarbamide, and cyanamide. 
-¥ (Ber, ¥. wt. V. 


Action of Guanidine Carbonate on Phenylthiocarbimide 
in presence of Water. By E. Bawpercer (Ber., 14, 2638—2643). 
—By the action of phenylthiocarbimide on guanidine carbonate in the 


. 


By 0. presence of aqueous alcohol, diphenylthiocarbamide is formed, besides 
already guanylphenylthiocarbamide, the proportion of the former increasing 
), When according to the degree of dilution of the alcohol. The phenylthio- 
ted Into carbimide then undergoes a reaction analogous to that of the correspond- 
ae ing carbimide, 283CNPh + 2H,O = SC(NHPh), + CO, + H,S. The 

hors 


author investigates the part played by this guanidine carbonate in 
the decomposition of the phenylthiocarbimide. From experiments on 
the decomposition of guanylphenylthiocarbamide by phenylcarbimide 
and water, he concludes that guanylphenylthiocarbamide is first 
formed by the action of phenylthiocarbimide on guanidine, and 
that it splits up into carbonic anhydride, hydrogen sulphide, aniline, 
and guanidine, the latter combining with a fresh quantity of the thio- 
carbimide to reproduce the guanylthiocarbamide, while the aniline 
combines also with the thiocarbimide to form diphenylthiocarbamide. 
Thus the guanylthiocarbamide is successively regenerated and 
destroyed, and theoretically a given quantity of guanidine carbonate 
could convert an indefinite quantity of the phenylthiocarbimide into the 
thiocarbamide; in practice, however, this result is never obtained, owing 
to secondary decompositions. The guanidine carbonate in the addition 
of water to the thiocarbimide according to the reaction above, plays 


apart analogous to that of sulphuric acid in the continuous ether 
process. ¥..8. ¥. 
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Direct Production of Phenol from Benzene. By C. T. Kiye- 
zetr (Chem. News, 44, 229—230).—In a recent paper A. R. Leeds 
described the production of phenol from benzene by digestion with 
dilute hydrogen peroxide. Benzene is not capable of directly absorb- 
ing oxygen like the terpenes. The author wished then to ascertain if 
phenol is produced by placing benzene in prolonged contact with air, 
water, and a hydrocarbon known to give rise to the formation of per- 
oxide of hydrogen by aérial oxidation in the presence of water. A 
mixture of equal volumes of benzene, water, and Russian turpentine, 
was heated at 60° in a current of air, for several days, the escaping air 
being passed through water. The mixture and water soon began to 
darken, with absorption of oxygen and formation of hydrogen peroxide, 
but on testing the products for phenol, negative results were obtained, 
the reactions given being, as far as couid be ascertained, those of 
thymol, and a body resembling pyrogallol. H. B. 
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ination Dibromo. and Tribromo-orthamidophenetoil and some of 
t these their Derivatives. By R. Méutav and P. Orumicuen (J. pr. Chem., 
»placed 24, 476—485).—When orthotoluidine mixed with glacial acetic acid 


8 boiled in a flask fitted with reflux condenser, and a quantity of 
bromine equal to 3 mols. is gradually added while it is still boiling, a 
mixed product is obtained; with 1 mol. bromine, dibromorthotoluidine 


and in 
Am- 
1, even 


(m. p. 50°) is the chief product; 10 grams orthamidophenetoil api 
100 grams glacial acetic acid treated in a similar way with 11°7 grams 
bromine, give dibromorthamidophenetoil, CsH,Br.(OEt).NH2, which 
erystallises from alcoho] in tufts of glistening needles (m. p. 52'5°) 
and dissolves in fuming hydrochloric acid. It distils unchanged. Ix 
constitution is probably [OEt : NH, : Br: Br] = [1: 2:3: 5]. With 
5 grams amidophenetoil, 50 grams acetic acid, 17°5 grams of bromine, 
tribromorthamidophenetoil is produced, which crystallises from alcoho 
in long silky needles (m. p. 77°), almost insoluble in fuming hydw. 
chloric acid. It decomposes, when heated above its melting point, 
a bromide of some base subliming, and a bulky coke being left. The 
authors think this unstability may be due to the fact that one of the 
bromine-atoms is in the meta-position to the amido-group. 

Dibromodiazophenetoil nitrate, CsH;Br,O.N2.NO;, is formed wher 
nitrous acid is passed through alcohol containing nitric acid and dibrom. 
amidophenetoil, until the latter has disappeared: the product is then 
poured into pure ether and cooled with ice, when the azonitrate separates 
out in prismatic needles. It explodes at 101°5°. When decomposed 
by heating with water, we obtain besides some resinous products, a 
dibromophenetoil (probably [OEt : Br,] = [1 : 3: 5]) an oil (b. p. 268°); 
it is possible that the reaction may be thus represented :— 


| 4 2(C,H; Br,O.N,.NO;) ~ 2H,0 = 2C.H,Br,0 a 2N, + O, a 2HNO,. 


i] In the same way ¢tribromodiazophenetoil nitrate, which crystallises in 
| rhombic leaflets, and is prepared by the same method as the dibromo- 
derivative, explodes when struck with a hammer, detonates when heated 
on platinum foil, and decomposes at 92°. On decomposing it with 
water, it yields a tribromophenetoil, which crystallises in dense colourless 
tr prisms (m. p. 72°5°), soluble in ether. It is indifferent towards alkalis, 
| | and ean be distilled without change. Its vapour has a_ pleasant 
ie iy aromatic odour. D. A. L. 
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f 4 Preparation of Paranitrophenol Ethers. By Witicero 
im (Ber., 14, 2632—2638)—On heating paranitrochlorobenzene and 
a potassium hydroxide in molecular proportions with a large excess of 
14 methyl aleohol, a dark crystalline mass is obtained, from which, by 
1 

‘ 

; 

- 


. i solution in alcohol and distillation of the extract in a current of steam, 
i ee paranitroanisoil can be separated. This compound forms transparent 
1 a crystals (m. p. 52°) soluble in alcohol. On the sides of the flask, in 
} which the distillation is carried on, crystals of dichlorazoxybenzene 
(m. p. 156°) are formed. 
Similarly, by heating paranitrochlorobenzene, potassium hydoxide, 
‘ and ethyl aleohol, paranitrophenetoil is obtained, together with dichlor- 
azobenzene. The former crystallises in characteristic short thick prisms 
(m. p. 59°), soluble in alcohol, the latter in long broad golden-yellow 


needles (m. p. 185°), and is the principal product of the above re 
action. V. H. V. 


Diazophenols. By C. Béumer (J. pr. Chem. 24, 449—475).— 
The following compounds are described :—Paradiazophenol hydrochbo- 
ride and nitrate are best prepared by adding concentrated nitric act 
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onetoil ani J to an alcoholic solntion of paramidophenol hydrochloride and then 
11-7 grams { treating with nitrous acid until, on shaking, small crystals separated 
'H., which out. On cooling, the whole sets to a thick magma of crystals of the 
1. p. 52°5°) I nitrate; the hydrochloride remains in the mother-liquor, and is pre- 
anged. It {i cipitated on the addition of ether. To prepare the hydrobromide, an 
: 5]. With ff alcoholic solution of paramidophenol hydrobromide is treated with 
of bromine, nitrous acid; it is similar in properties to the hydrochloride; the 
om. alcohol platinobromide [C.H,(OH)N.Br]},PtBr,, forms brick-red soft needles, 
ing hydro. which take up 8 mols. H,O on standing in the mother-liquor, and 
ting point, change to blood-red prisms; it is a very stable body, only slightly 


soluble in water, and insoluble in ether, chloroform, and carbon bi- 
sulphide. It detonates rather violently when heated. By treating an 
alcoholic solution of amidophenol hydrochloride with dilute sulphuric 
acid, and then nitrous acid, diazophenol sulphate is easily made. This 
salt does not detonate when heated, but puffs up and leaves a green 
mass soluble in alcohol. It is, however, easily soluble in alkaline sul- 
phites, giving the yellow colour characteristic of diazo-compounds. 
When any salt of paradiazophenol is treated with bromine-water, or 
the nitrate with hydrobromic acid, paradiazodibromophenol, 
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is formed. It is soluble to a small ex‘ent in most solvents, and from 


stallises in , : ° 
amyl alcohol it crystallises in flat spearheads, from water in yellow 


e dibromo- ; ; . : . 
hen heated | Prisms. By exposure to light, it soon becomes discoloured, but not in 
ng it with [™ the dark; it is very stable, not being decomposed even if boiled with 


water. When heated to 137° it detonates, leaving a grey bulky mass 


colour! 

a alkalis containing bromine, and insoluble in acids, alkalis, and all ordinary 
1 pleasant solvents. Paradiazodibromophenol shows slightly basic properties, and 
»A & forms salts. The hydrobromide, C;H,Br.(OH)N.Br + H,0, crystal- 


lises from faming hydrobromic acid in pale reddish glittering needles ; 
it is easily decomposed into the base and acid by water or alcohol. 
The platinochloride, [CsH,.Br.(OH)N.Br].,PtCl,, crystallises in red- 
yellow leaflets with golden lustre; under the microscope they appear 
to be rhombic tablets. The dry salt is very stable; heated quickly it 
detonates, but if gradually, it burns quietly. The sulphate, 


C,H,Br,(OH)N;,HSO,, 


forms small soft pale-red needles, decomposible by water. 
Orthodiazophenol derivatives are prepared in the same way as the 
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hydoxide, para-derivatives. Orthodiazodibromophenol is the product of the action of 
h dichlor- bromine on these derivatives ; it forms orange-red crystals more sensi- 
ck prisms tive to chemical reagents than the corresponding para-compound. It is 
en-yellow soluble in cold water, and becomes resinous in warm water; silver nitrate 
above re gives a grey amorphous precipitate with the aqueous solution. Alcohol, 
ny ether, and carbon bisulphide dissolve it sparingly, whilst chloroform, 


petroleum, hot benzene, and fuming hydrochloric acid dissolve it 


—475).— readily. It appears to be converted into a hydrazine by reducing 
hy drochlo- agents. The hydrobromide is similar in properties to the salt of the 
itric acid para-derivative ; it crystallises in small yellow needles with 15 mols. 
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H,0. The following reactions prove that these bodies produced by 
direct bromination are really diazo-compounds. When digested with 
amy] alcohol at 130°, paradiazodibromophenol gives off part of its 
nitrogen with the production of an amorphous substance soluble in 
alkalis. On the other hand, by heating with water at 125°, a di. 


bromquinol is formed, C.H.Br< _ >N + H,O = C.H.Br.(OH), +N,, 
a 


which, on oxidation, yielded a dibromquinone volatile in water vapour. 

By treating the diazobromophenol with acid sodium sulphite, 
sodium paradiazodibromophenolsulphonate, C,H,Br.N:(OH).SO,Na + 
2H,0, is formed. It crystallises in small yellow needles easily soluble 
in water, ether, benzene, carbon bisulphide, and boiling alcohol, 
sparingly in cold alcohol; deliquesces on the surface when exposed 
to the air, becoming grey in colour; loses water at 100°, and does 
not detonate on heating. It neither reduces metallic oxides nor 
Fehling’s solution ; but shows Liebermann’s reaction for diazo-bodies. 
Barium paradiazodibromophenolsulphonate, {Cs;H,Br2.N.(O0H).SOs},Ba 
+ 5H,0, forms golden-yellow scales only slightly soluble in water 
and alcohol, insoluble in ether, &c. Shows reactions for diazo-body. 
Silver paradiazodibromophenolsulphonate crystallises in tufts of 
yellow needles, which appear to be united at the top in pairs. Para- 
diazodibromophenol when reduced with tin and hydrochloric acid, 
gives rise to para-amidodibromophenol, C,H,Br,(OH).N H,, a precipitate 
of tufts of microscopic needles, which dissolve sparingly in ether, 
easily in alcohol, turn blue in the air, and melt at about 178°. The 
hydrochloride crystallises in glittering colourless tables, easily soluble 
in acidulated water and alcohol. The diazodibromophenol made by 
treating this amidodibromophenol with nitrous acid crystallises in dark 
greyish-yellow needles, insoluble in water and ether, very sparingly 
in cold alcohol, carbon bisulphide, and benzene, easily in boiling alcohol 
and amyl alcohol, from which solution it crystallises in small needles. 
It evaporates at 145°; it hence differs from the above-described para- 
diazodibromophenol. The author then sums up the facts, and con- 
cludes therefrom that these brominated bodies are substitution-pro- 
ducts of the diazophenols. 

As hydrobromic acid gave rise to a very characteristic reaction 
with diazophenol nitrate, the author has studied its action on 
other salts of diazophenol. When the sulphate, for instance, is 
digested in a water-bath with this acid, an oil separates out which, 
after distilling with steam and fractionating and otherwise purifying, 

ve numbers on analysis agreeing with bromophenylphenol ether, 
C.H,Br.0.C,;H,.OH ; the reaction takes place in two stages thus:— 


C,H,(OH)N,.HSO, + HBr = C,H,(OH)Br + Nz + H,S0O, 
C.H,(OH)N,.HSO, + C.H,(OH)Br = C,H,(OH).0.C,H,Br + 
N, + H,S0, 


This ether is colourless, is not miscible with water, but dissolves 
easily in alcohol, ether, and alkalis, from which solution it is repre 
cipitated by acids. Its odour is extremely penetrating and persistent. 
Dilute nitric acid reacts violently on it. On distillation, a yellow solid 
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uced by body is formed containing bromine, and melting under but only 

ted with sparingly soluble in hot water. D. A. L. 

rt of its 

uble in Resorcinoxalein. By A. Cravus (Ber., 14, 2563—2570).—The 

°, a di- author proposes the name resorcinoxalein for the compound previously 
described (Ber., 10, 1305) as diresorcinketone, and formed by heating 

H)2+N;, a mixture of oxalic acid and resorcinol in molecular proportions at 200° 


in sealed tubes. The ovalein, OH.C;H;< mt, C[C,H;(OH),)., is depo- 


sulphite, sited from an alcoholic solution as a red powder, which is soluble in 
ether. When this substance is heated at 150°, it loses a molecule of 


y soluble water; the residue is insoluble in ether, and is less soluble in alcohol 
alcohol. than the hydrate. The oxalein dissolves in concentrated potash-lye, 
exposed forming a blue solution; if solid potash is added, and the mixture 

vnd does gently fused until the mass acquires a yellow colour, the resorcinoxalein 

ides nor is split up into resorcinol and oxalic acid. 

9- bodies. Diacetic ovalein, CoH ~O;Ac,, is a yellowish-red body formed by 

SO, ],Ba boiling oxalein with acetic anhydride. If the operation is conducted 
in water in sealed tub s at 150°, the colourless triacetic derivative is pro- 
z0-body. HB duced. 
tufts of Pentabromoxalein, C4H;Br;0;, prepared by boiling the oxalein with a 


Para- 


ae large excess of bromine, is a dark-red powder, which decomposes at 
ric «acid, 


230° without melting. It unites with metallic oxides, forming salts. 


ecipitate Fuming nitric acid converts resorcinoxalein into trinitroresorcinol 
n_ ether, and oxalic acid. By the action of strong nitric acid on an acetic acid 
3°. The solution of the oxalein, a tetranitroxalein, C.,H,O,(NO,),, is produced. 
r soluble It is a dark-red substance, which decomposes at 200° without melt- 


nade by 


ing. 
; in dark is 


The oxalein dissolves in strong sulphuric acid with an emerald 


paringly coloration. If the liquid is heated at 110°, its colour changes to red, 
z alcohol owing to the formation of a sulphonic acid, C..H,O(SO;H),. The 
— acid forms very deliquescent crystals. The barium salt, 

od para- 


Ba,{ C..H;O0.(SO,;) ley 


isa red crystalline powder soluble in water. When an aqueons soln- 
tion of the acid is boiled with excess of baryta, an insoluble salt of 
the composition, BayC2.H,O;(SOs;)s, is precipitated. W. C. W. 
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t which, Resorcintartrein and Resorcincitrein. By G. Fravupe (Ber., 
arifying, 14, 2558—-2559).—Resorcintartrein is prepared by heating a mixture 
ol ether, of resorcinol (2 mols.) and tartaric acid (1 mol.) with 1 per cent. of 


sulphuric acid or zinc chloride for two hours at 165°. The tarry pro- 


us :— 
duet is dissolved in warm soda-lye, and the filtered liquid is acidified 


) with hydrochloric acid. The precipitate is dried, dissolved in alcohol, 
te treated with animal charcoal and precipitated by water. It forms an 
H,S0, live-green powder soluble in ammonia, alkaline carbonates, and in 
lissolves potash or soda-lye. These solutions are strongly fluorescent. The 
; repre- substance unites with bromine to form a compound which dissolves in 
rsistent. ilkaline carbonates, yielding a beautiful carmine solution. 

yw solid If citric acid is substituted for tartaric acid, an analogous compound 


Z2e2 
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is obtained. Like the tartrein, it dissolves in alkalis, forming a deep 
red liquid, which exhibits an inteuse blue fluorescence. 


W. C. W. 


Dibromoquinol. By E. Sarauw (Ber., 14, 2539—2540)—A 
reply to Benedikt (Ber., 14, 2121). 


Trichloroquinone Chlorimide. By R. Scumirr and M. Anpresey 
(J. pr. Chem. [2], 24, 426—443).—The preparation of trichloropar. 
amidophenol and its conversion into trichloroquinone chlorimide by 
the action of bleaching powder has been already described (J. pr. Chem. 
[2], 23, 435). Ammonia and the amines of the fatty series do not 
yield uniform products by their action on an alcoholic solution of tri- 
chloroquinone chlorimide; the results with aromatic amines are, how- 
ever, more satisfactory. Thus aniline reacts to form dichloroquinone- 
dianilide; its formation is explained as follows :— 


C,HCI,ONCl + 3PhNH, + H,O = C,CL(NHPh),O, + 
PhNH,Cl + NH,Cl. 


Dichloroquinone dianilide, CsCl{ANHPh),O,, crystallises from ben- 
zene in yellowish-brown prismatic leaflets, having a metallic lustre ; it 
is insoluble in water, and only sparingly soluble in alcohol and ether; 
it dissolves in concentrated sulphuric acid, forming a deep blue solu- 
tion. 

Dichloroquinone diorthethoxyanilide, CeCl,(NH.C,H,.OEt),0,, _ is 
obtained in a similar manner by substituting orthamidophenetd! for 
aniline. It is obtained in long brown shining prisms by cooling its 
hot alcoholic solution (m. p. 200°); it is insoluble in water, and is 
precipitated by it from its alcoholic solution in light green crystals. 
Alkalis and dilute acids do not decompose it, but concentrated sul- 
phuric acid dissolves it, forming a blue solution. 

Accepting the above reactions as typical of the action of amines on 
trichloroquinone chlorimide, the authors conclude that there can be 
but one dichloroquinone dianilide, and therefore the one described 
above must be identical with that obtained by Hesse by the action of 
aniline on tetrachloroquinone ; further, that trichloroquinone and 
aniline should yield a dichloroquinone dianilide and not a monochloro- 
dianilide, as stated by Schultz and Neuhéffer (Ber., 10, 1792). The 
accuracy of this last conclusion the authors have confirmed by experi- 
ment. 

Trichloroquinone dimethylanilide, CsHC],ON.C,;H;.NMe,, is obtained 
by acting on an alcoholic solution of trichloroquinone chlorimide 
with dimethylaniline; its formation is explained as follows :— 


C,HC1,ONCl + 2PhNMe, = C,HCl,ON.C,H,.NMe, + NMe,PhHCl. 


Its formation is attended by the production of a dark-blue colour, 
which may be utilised to indicate the presence of one or other of these 
substances. The substituted anilide crystallises from alcohol in dark, 
lustrous, elastic and ductile necdles, having a blue streak ; it is insoluble 
in water but soluble in ether, benzene, and chloroform, and imparts 4 
blue colour to silk. Like quinonechlorimide it is converted into 4 
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a deep phenol by reducing agents, e.g.,ammonium sulphide, and if sulphurous 


anhydride is used, a sulphonic acid is obtained. 


W. Trichlorodimethylaniline amidophenol, C,HCl,(0H).NH.C,H,.NMe., 
)).—A is insoluble in water, but is easily soluble in other solvents ; its forma- 
tion is explained by the following equation :— 
an C;HCl,ON.C,;H,.NMe, + H, = C;HCl,(OH).NH.C,Hy.NMe,. 
ide by As a phenol, it forms salts with bases, which are unstable and easily 
‘Che ) reconverted into the chlorimide by exposure to the air; it also pos- 
Pigg sesses basic properties, and forms crystalline salts with acids; the 
of ini chloride and sulphate are sparingly soluble in water. 
" ; Trichlorodimethylaniline Amidophenolsulphonic Acid.—Its formation 
all is expressed by the following equation :— 
C;HCI,0ON.C,Hy.NMe,. + SO, + H,O = 
C,Cl;(S0O;H) (OH).NH.C,H,y.N Me». 
1,Cl. The above phenol is formed simultaneously, and the sulphonic acid 
is separated from it by treatment with ammonia. The ammoniacal 
n ben- solution when treated with hydrochloric acid, yields a white crystal- 
tre ; it line precipitate of the sulphonic acid, which is insoluble in ordinary 
—_ solvents, but soluble in concentrated sulphuric acid. gee 
ie solu- 
Absorption of Oxygen by Alkaline Solutions of Pyrogallol 
02, is and Phloroglucol. By T. Weyr and A. Gorn (Ber., 14, 2659— 
toil tor 2674).—One of the authors, in association with Zeilter, has shown that 
ling its the absorptive power of the potash solution of pyrogallol is a function 
and is of the alkalinity of the solution (Abstracts, 1881, 308); in the present 
rystals. communication, experiments are made with a view of ascertaining 
ed sul- whether the absorption is dependent on the presence of a definite 
; alkali, or generally of any alkali; and secondly, whether by the action 
Ines on of alkalis on pyrogallol a compound is formed, to which the absorp- 
can be tive power must be referred. Experiments are quoted to show that 
scribed the absorption power reaches its maximum when sufficient soda is 
ction of taken to form the compound C,H;(ONa);, but this is not the case 
ne and when potash is substituted for soda, and is a direct contradiction to the 
=" experiments of Pelouze, which showed that the sodium and potassium 
). The compounds of pyrogallol are formed only in absence of air. It has 
experi already been shown that carbonic anhydride is produced by the action 
il oi air on alkaline pyrogallate, and determinations of the quantity so 
—s produced are quoted. Attention is also drawn to a statement in 
orimide Gmelin’s Handbook, that pyrogallol decomposes the alkaline carbo- 
hates ; this the authors consider to be due to the formation of acetic 
>hHCl. acid, which is slowly produced by the action of oxygen on pyrogallol. 
With sodium or potassium hydroxide or sodium carbonate, the ab- 
colour, sorptive power is equally a function of the alkalinity of the solution. 
of these Phioroglucol, like pyrogallol, absorbs oxygen, but to a less degree ; 
in = the authors propose to examine further its absorptive power. 
nsolun® 
nparts @ Nitration of Paranitrocinnamic Acid. By P. Frieptanper 
1 into® (Ber. 14, 2575—2577).—If ethyl paranitrocinnamate is slowly added 
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to a mixture of strong sulphuric acid (6 parts) and nitric acid (50° B,) 
(3 parts), nitration takes place in the side-chain of the etheric salt, 
The acid solution is poured into water, and after several hours the 
liquid is extracted with ether. The extract is then shaken with soda, 
and evaporated, when pale-yellow plates (m. p. 110°) are deposited, 
This compound, C,,HjN,O,, is soluble in alcohol, ether, and benzene. 
Methyl paranitrocinnamate under similar treatment yields white 
needles (m. p. 104°). Paranitrocinnamic acid also forms a nitro. 
product (m. p. 196°), which is deposited from acetone in needle-shaped 
crystals. By oxidation with a solution of chromic acid in glacial 
acetic acid, these compounds are converted into paranitrobenzoic acid, 
If a less energetic oxidising agent is employed, paranitrobenzaldehyde 
is obtained. It is identical with the aldehyde which Fischer and 
Grieff (Ber., 13, 669) obtained from paranitrobenzyl chloride. 
W. C. Wz. 

Opianic Acid. By O. Prinz (J. pr. Chem. [2], 24, 353—374).— 
Opianic acid is purified by passing a current of nitrogen trioxide through 
its hot aqueous solution; on cooling the filtered solution, the acid 
separates out in almost white crystals, which can be obtained perfectly 
colourless by treating them with a little potassium permanganate and 
sulphuric acid. Nitrous acid does not act on opianic acid; dilute 
nitric acid oxidises it slowly to hemipinic acid, and concentrated nitric 
acid converts it into a mixture of nitro-opianic and nitro-hemipinic 
acids, and a small quantity of a substance having the compositicu 
CHiN O,. 

Nitro-opianic acid, CHO.C,H(NO,)(OMe)..COOH, is separated 
from the above by its insolubility in cold water; it crystallises in pale 
yellow shining prisms, m. p. 166°. Its salts are easily soluble in 
water. 

Barium nitro-opianate, (CjyHsNO;).Ba + 3H,0O, crystallises in large 
yellow needles; potassium nitro-opianate, CyH,NO;K + 3H,0, forms 
thick transparent prisms; the sodium salt crystallises in long deep 
yellow prisms. Lthyl nitro-opianate, CyHsNO,, crystallises from 
carbon bisulphide in beautiful needles, it is soluble in alcohol, ether, 
and hot benzene, m. p. 96°. When melted under water it is resolved 
into the acid and alcohol. 

Nitro-hemipinic acid, C;H(NO,)(OMe).(COOH), + H,O, is obtained 
from the mother-liquors of nitro-opianic acid, or better by heating 
equal weights of opianic acid and nitric acid until the evolution of 
red fumes ceases. The nitro-hemipinic acid is separated from the 
nitro-opianic acid by the insolubility of its barium salt in water. The 
acid obtained by decomposing the barium salt with sulphuric acid 
crystallises in hard, vitreous, monoclinic prisms, containing water of 
crystallisation; when anhydrous it melts at 155°. Nitro-hemipinic 
acid is not obtained by oxidising nitro-opianic acid with nitric acid. 
Its salts, with the exception of the lead and barium salt, are insoluble 
in water. 

Barium nitro-hemipinate, C,H;NO,Ba + 24H,0, is obtained as @ 
white crystalline precipitate by adding barium chloride to the ammo- 
niacal solution of the acid ; the crystals efBoresce. 

Azo-opianic acid, CoH sN,0,, is obtained by reducing nitro-opiam¢e 
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acid with stannous chloride and hydrochloric acid; on cooling, it 
separates as a voluminons precipitate of white needles. Ammonium 
sulphide reduces nitro-opianic acid in a similar manner, but tin and 
hydrochloric acid do not give satisfactory results. Azo-opianic acid 
dissolves in alkalis, and forms unstable compounds with acids; its 
hydrochloride loses hydrochloric acid when dried over lime or sulphu- 
rie acid. Barium azo-opianate, N.{C;H(OMe).(CHO).COO},.Ba + 
6H,0, is obtained by dissolving the acid in baryta-water and removing 
excess of barium by means of carbonic anhydride; it forms fine silky 
needles. When boiled with baryta-water a golden-yellow precipitate 
is formed, which appears to be bariwm amido-hemipinate ; its forma- 
tion is explained as follows :— 


N,[C,H(OMe).(CHO).COOH], + H.O 
= 2C,H(NH,)(OMe),(COOH);. 


Monochloro-opianic acid, CyH,ClO;, is obtained by acting on opianic 
acid with hydrochloric acid and potassium chlorate; it crystallises 
from water in brilliant small needles, m. p. 210—211°. Its salts, 
except those of the alkali-metals, are sparingly soluble in water. A 
dichloro-acid appears to be formed by the further action of hydro- 
chloric acid and potassium chlorate. 

Bromine reacts on opianic acid, forming substitution-products. 
Methylnoropianic acid, CsH,(OMe)(OH)(CHO).COOH, is prepared, 
as described by Matthiesen and Foster (this Journal [2], 6,387), by the 
action of hydrochloric acid on opianic acid. To purify the acid from 
unaltered opianic acid, the product is neutralised with ammonia, and 
barium chloride added; the filtrate from the precipitated barium 
opianate is treated with more barium chloride and made strongly 
alkaline with ammonia ; in this way, a green gelatinous precipitate of 
barium methylnoropianate is obtained, which yields the free acid 
when decomposed by sulphuric acid. The barium salt becomes crys- 
talline on standing, and has the composition— 


=, a 
COO 


_ Monochloromethylnoropianic acid, CsHC1(OMe)(OH)(CHO).COOH, 
is obtained by the action of potassium chlorate and hydrochloric acid 
on methylnoropianic acid. Crystallised from hot water, it forms large 
shining needles, m. p. 206°. Chloranil is obtained by the further 
action of hydrochloric acid and potassium chlorate on chloromethyl- 
horopianic acid. 

Phosphorus pentachloride reacts with hemipinic acid, forming hemi- 
pme anhydride, m. p. 167° (v. Matthiesen and Foster, loc. cit.). 
Phosphorus pentachloride reacts with opianic acid to form a chloride, 
which has not been isolated; its ethereal solution when treated with 
ane and hydrochloric acid yields meconin, and not opianic aldehyde. 

B Pom 
Benzyloxyphenylacetic and Paramethylbenzyloxypheny]l- 
acetic Acids. By G. Mazzara (Gazzetta, 11, 437—439).—Benzylowy- 
phenylacetic acid, CH,Ph.C,Hy.0.CH,.COOH, is prepared by heating 
benzylphenol with monochloracetic acid, and then adding potash solu- 


OMe.(CHO)C.H:<7,>Ba + H,O. 
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tion and heating again. When cold, the product is diluted with water, 
acidified with hydrochloric acid, and then rendered alkaline by ammo. 
nium carbonate ; this dissolves the acid, and leaves the unaltered phenol 
which is removed, and the acid is precipitated by hydrochloric acid 
Purified by crystallisation from dilute alcohol, it forms small colour- 
less odourless needles (m. p. 100°), easily soluble in alcohol and ether, 
sparingly soluble in water. 
Paramethylbenzyloxyphenylacetic acid, 


CH.Ph.C,;H;Me.0.CH,.COOH, 


is prepared in a similar manner to the above, and like it crystallises in 
small, white, tasteless, and odourless needles (m. p. 109—111°). 

The author has prepared the barium salts of these acids; they 
crystallise in white plates, but the quantity was too small Vg analysis. 

. E. G. 

Some Derivatives of Phthalic Acid. By O. Mintzer (Annalen, 
208, 223—248).—According to theory, two isomeric monoderiva- 
tives of phthalic acid are possible; both nitro-derivatives correspond- 
ing with these are known: the ordinary or @-acid, obtained from a-nitro- 
naphthalene, and the other or f-acid described by the author. Faust 
(Annalen, 160, 56) has described the preparation of these isomerides by 
the nitration of phthalic acid; but the author prefers using rather more 
nitric and sulphuric acids. The mixed nitro-acids, precipitated by water, 
are extracted by ether, evaporated to dryness, and the a-acid separated 
by crystallisation from water; the mother-liquor containing the §-avid 
and some picric acid is evaporated to dryness, and its alcoholic sola- 
tion treated with dry hydrochloric acid on the water-bath. By this 
means the f-acid is converted into ethyl f-nitrophthalate, and the 
a-acid present into ethyl hydrogen a-nitrophthalate. The ethyl 
salt is precipitated by water, treated with soda-solution to remove the 
a-salt and yellow colouring matters, and finally crystallised from 
ether. The 8-acid is obtained by saponifying the ethyl] salt and 
decomposing the colourless potassium salt by hydrochloric acid. The 
B-acid dissolves almost equally well in water, alcohol, and ether, but 
it is practically insoluble in benzene and chloroform. The water ol 
crystallisation cannot be estimated on account of rapid efflorescence. 
The dry acid melts at 161° to a transparent yellow liquid, and solidi- 
fies at 118—119°; above 165° the anhydride (m. p. 114°) is formed, 
volatile in a current of air at 210°; it is almost colourless, and is only 
sparingly soluble in cold, but more readily in hot water, and in ether. 
The potassium, silver, barium, and zinc salts are described. 

Ethyl-hydrogen f-nitrophthalate is formed in traces in making the 
neutral ethyl salt. 

8-Nitrophthalic acid is reduced by tin and hydrochloric acid to 
f-amidophthalic acid, decomposing on evaporation into carbonic 
anhydride and [1 : 3} amidobenzoic acid. 

The a-acid has been said to melt at 208—210°; the author, how- 
ever, states that no proper fusion takes place, but that the acid decom- 
poses into its anhydride and water, at or even under 210°, a small 
quantity of a liquid substance, a solution of the acid in the anhydride. 
remains, which, after solidification, melts at about 160°. The acid 
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heated in a capillary tube closed just above the substance, melts at 
218.° The silver, zinc, and barium salts of the a-acid are described. 
In reducing &-nitrophthalic acid by tin and hydrochloric acid, the 
author finds, contrary to Faust, that no carbonic anhydride is evolved. 
The product, Cs;H,(NH,HCl)(COOH),.,SnCl,,2H.O (calculated from 
a chlorine determination) crystallises out during the reaction; its 
hydrochloric acid solution, like that of the f-acid, when treated 
with sulphuretted hydrogen, and evaporated, yields [1:3] amido- 
benzoic hydrochloride. 

Ethyl ¢-amidophthalate, obtained by reducing ethyl a-nitrophtha- 
late with zine and hydrochloric acid in alcoholic solution, is an odour- 
less yellow oil, which becomes brown in the air, and cannot be 


h water, 
y ammo- 
d phenol 
ric acid 
| colour- 
id ether, 


lises in 


3; they &@ distilled without decomposition. Its highly diluted ethereal solution 
inalysis. shows a fine bine fluorescence. 

K. G Ethyl a-hydroxyphthalate, obtained by the action of potassium 
{nnalen, ¥@ uitrite on ethylamidophthalate dissolved in sulphuric acid, is a brown 


oderiva- 
espond- 
a-nitro- 

Faust 
rides by 
er more 


cil, which on being saponified and adding an acid, yields to ether a 
brown mass containing #-hydroxyphthalic acid. This acid, after 
purification, is readily soluble in water, alcohol, and ether. Ferric 
chloride colours it intensely cherry-red. Its silver salt is sparingly 
soluble. This acid is also obtained by oxidising acetyl-e-naphthol in 
acetic acid by chromic acid. r. ins F. 


y water, 

-parated Acti tN Hyd . . 

> Avil ction o ascent Hy rogen on Ellagic Acid. By A. 
lic solu. My COBENZL (Monatsh. Chem., 1, 670—674).—By treating ellagic acid 


with an equal quantity of sodium (as 4 per cent. amalgam) for three 
hours, a substance, C,,HiO;, is obtained, crystallising in silky yellow 
needles and giving a fine blue coloration with ferrous sulphate. 
When the action of sodium is continued for 24 hours, two substances 
are obtained soluble in ether, of which the one more soluble in cold 
water (previously obtained in an impure state by Rembold, this 
Journal, 1876 [1], 592) has the formula C,,H,O,, and sublimes in 
brilliant golden-yellow needles. The less soluble compound, C,H Oy, 
crystallises in white needles. Both bodies give a wine-red coloration 
with ferric chloride, turning green on addition of sodium carbonate ; 
they have an acid reaction, and can be dried at 100°. By employing 
double the weight of sodium and continuing the action for 48 hours, 
the y-hexahydroxydiphenyl of Barth and Goldschmidt (Abstr., 
1879, 930) was obtained. This melts at 70°, and its acetyl deriva- 
ive crystallises in colourless tables (m. p. 163—164°). In all cases 
these products were obtained in small quantity (2—3 per cent.). 
he author suggests the following constitutional formule for these 
les :— 
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or C,H(OH)s7C.(OH),.COH, 
CH, 
and CHO; = C:H(OH)s7C.H(OH),.COH. 
CH, A. J. G. 


Compounds formed in the Electrolysis of various Liquids 
by Means of Carbon Electrodes. By A. Barro. and G. Par. 
soGLt (Gazzetta, 11, 468—479).—When a powerful electric current is 
passed between carbon electrodes immersed in an acid solution, the 
electrodes become disintegrated, and a black deposit is produced con. 
sisting of unaltered carbon mixed with a black compound which the 
authors call Mellogen or Mellitogen; this is an amorphous solid which 
can be pulverised with facility ; it is insoluble in nearly all neutral 
solvents with the exception of water. In this it is but sparingly solu- 
ble when cold, but more reedily when hot; the solution is precipitated 
by acids and by salts. It is soluble in alkaline solutions and in con- 
centrated sulphuric acid, but is precipitated from the latter on adding 
water. Its density is about 1:7, and it adheres readily to vegetable 
fibres. Although carbon electrodes become rapidly disintegrated in 
alkaline solutions, the deposit contains but little mellogen. 

The most salient property of mellogen is the readiness with which it 
combines with oxygen to form mellic acid or its derivatives, a property 
which sharply distinguishes it from the ulmic compounds so ciosely 
resembling it in appearance. Its aqueous solution slowly becomes 
acid on exposure to the air, and when the substance itself is treated 
with an alkaline hypochlorite, heat is developed, carbonic anhydride is 
evolved, and benzenecarboxylic acids are formed. These may be sepa- 
rated by adding barium nitrate to the filtered solution ; the precipitated 
barium salts are converted into the corresponding sodium compounds, 
and the mellic acid precipitated as calcium mellate; the mellic acid 
was recognised by analysis in the free state and as silver salt, and by 
the action of heat on the ammonia salt, producing paramide and 
eucronic acid. The readiness with which mellogen is oxidised to 
mellic acid explains the fact that the dark solution produced in the 
electrolysis of alkaline solutions by carbon electrodes contains abund- 
ance of benzenecarboxylic compounds and but little mellogen, whilst 
in acid solutions the reverse is the case : the mellogen, being soluble in 
alkaline solutions, is readily oxidised by the oxygen evolved at the 
positive pole, whilst in acid solutions it remains insoluble, and escapes 
oxidation. . 

With regard to the gaseous products obtained with carbon elec- 
trodes, the authors find that hydrogen is disengaged at the negative 
pole, and carbonic oxide and anhydride with a little oxygen at the 
positive pole, the volume of hydrogen being sensibly equal to that 
obtained in a voltameter included in the circuit; but the gas evolved 
at the positive pole is very small in proportion to the hydrogen at the 
negative pole, although this proportion increases with the absolute 
intensity of the current. 

The electrolysis of alcohol rendered slightly alkaline gave aldehyde 


ORGANIC CHEMISTRY. 407 


and its polymerides with a little acetic acid and aldehyde-resin, the 
carbon electrodes being but slightly disintegrated, and but little 
deposit formed. With dilute alkaline glycerol, on the contrary, the 
electrodes are greatly disintegrated, and a deposit containing much 
mellogen is formed, whilst acraldehyde, acrylic acid, and a semi-solid 
acid compound are found in solution. Aciditied glycerol gave the same 
compounds in smaller quantity, but the carbonaceous deposit was 
larger and contained a larger proportion of mellogen. 

Phenol in alkaline solution is readily attacked, the liquid becoming 
almost black, and an abundant black deposit produced. The filtered 


J. G, 
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current is 


ution, the solution gives a copious precipitate of a dark chestnut colour when 
uced con- acidified with hydrochloric acid. This substance appears to be allied 
which the to the glucosides. It is insoluble in ether, sparingly in hot water, but 
lid which soluble in acetone and in alcohol, yielding a dark-red solution. It is 


11 neutral also very soluble in alkaline solutions. When boiled for some hours 


ngly solu- with dilute hydrochloric acid, it splits up into two compounds: one 
ecipitated black and insoluble in alcohol and ether; the other a dark-red, trans- 
id in con- parent, amorphous substance (m. p. 60°), easily soluble in boiling 
on. adding water, but only sparingly in the cold. It is very soluble in ether, and 
vegetable readily reduces Fehling’s solution. Besides these two compounds, 
grated in another has been extracted from the first hydrochloric acid solution. It 


is crystalline (m. p. 93°), soluble in water, alcohol, and ether, yielding 


1 which it fuorescent solutions. Its ammonium salt crystallises in beautiful 
, property #® needles. C. E. G. 
so ciosely 

_ becomes Phenolorthosulphonic Acid. By J. Herzic (Monatsh. Chem., 1, 
is treated 64--669).—The potassium salt of this acid can be obtained in well 
ny dride is defined crystals, with 2 mols. H,O; the salt with a varying percentage 
‘ be sepa- 9% of water usually obtained appears to be a mixture of the above with 
ecipitated J an anhydrous salt. When fused with potash, the potassium salt yields 
mpounds, catechol and a small quantity of a diphenol, apparently identical with 
ellic acid that obtained by Linke from phenolparasulphonic acid. This diphenol 
t, and by J probably owes its formation to the transformation by heat of a portion 
nide and @ of the ortho- into the para-salt. A. J. G. 
idised to 

ved in the Synthesis of Thiohydantoins by Means of Thioglycollic Acid. 
is abund- #% By R. Axpreascu (Monatsh. Chem., 2,775—781).—The author showed 
mn, whilst ma former paper (Ber., 13, 1421) that cyanamide unites with thio- 


soluble in 
ed at the 
d escapes 


glycollic acid to form thiohydantoin; and the following experiments, 
made, on the one hand, with substituted cyanamides, and on the other 
with substituted thioglycollic acids, show that this reaction is capable 
of general application. 


bon elec- 1. Action of Phenyleyanamide on Thioglycollic Acid: Synthesis of 
negative Phenylthiohydantoin.— An alcoholic solution of phenylcyanamide, 
en at the #% obtained by desulphurising the corresponding phenylthiocarbamide 
1 to that with lead oxide, was left at rest for a few days, then freed from about 
s evolved two-thirds of the alcohol by distillation, and the residual dark brown 


en at the 


liquid was left for some time in a cool place, whereupon it deposited 
absolute 


small crystalline nodules, which were easily separated from adhering 
thioglycollic acid by boiling with a little water. After boiling with soda- 


aldehyde J ye, but not before, they exhibited the iron reaction of thioglycollic acid, 
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showing that they really consisted of a thiohydantoin, inasmuch as the 
separation of thivglycollic acid on heating with bases is characteristic 
of these bodies. On triturating the crystalline nodules with a smal] 
quantity of soda-lye, the entire mass was converted into a pulp of 
shining scales ; and on dissolving these in water, and passing carbonic 
anhydride through the solution, a reddish-yellow precipitate was 
obtained, consisting of microscopic needles, and forming, after re. 
crystallisation from boiling alcohol, shining, faintly yellowish prisms, 
agreeing in melting point (178°) with the phenyl-thiohydantoin which 
P. J. Meyer obtained from chloracetanilide and thiocarbamide. Now 
of the two possible formule of a phenylthiohydantoin, viz., 


HN—C—S—CH, (C;H;) N—C—S—CH, 
| | and ; 
C,H;—N——--CO NH——CO 


the first only can belong to a body obtained by the reaction last men- 
tioned: hence it follows that the reaction between phenylcyamide and 
thioglycollic acid must be represented by the equation— 


HN—C—S—CH, 
N : C.NH(C,H;) + HS.CH,.CO.OH = H,0+ ] Ee 
(CsH;)N——-CO 


2. Allyl-thiohydantoins.—Bodies of this composition have beea ob- 
tained by the author in two ways:—(1.) By the ordinary method of 
preparing thiohydantoins, viz., by the action of monochloracetic acid 
on allylthiocarbamide, the immediate product being a hydrochloride 
of the thiohydantoin— 


H.N—CS—NH(C,H;) + CH,Cl.COOH 
HN—CS—CH, 


= H,O + | | Ze 
(C,H,)C—-CO 


On treating the solution of this hydrochloride with recently pre- 
cipitated silver oxide, silver chloride is precipitated, and the filtrate, 
on evaporation, deposits whitish mostly amorphous crusts of free allyl- 
thiohydantoin. 

This allylthiohydantoin dissolves sparingly in cold water and alcohol, 
easily in hot water, forming a neutral solution, which, when mixed 
with hydrochloric acid and evaporated, deposits the characteristi¢ 
needle-shaped crystals of the hydrochloride. After boiling the body 
with an alkali, it gives with ferric chloride the red coloration of thio- 
glycollic acid. 

3. The same allylthiohydantoin is obtained by the action of thio- 
glycollic acid on allyleyanamide. An aqueous solution of thiocyan- 
mide was mixed with well washed levigated mercuric oxide, till a drop 
of the liquid tested on filter-paper with silver nitrate no longer gave 
a black spot of silver sulphide ; and the filtrate, containing allyleyan* 
mide, was mixed with a quantity of thioglycollic acid, equal in weight 
to the allylthiocarbamide used. On leaving the liquid to itself for 
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some time, then boiling and evaporating it over the water-bath, mixing 
the residual syrup with dilute hydrochloric acid, again evaporating, 
and leaving the remaining liquid in a cold place, the whole solidified 
to a thick crystalline pulp, which could easily be freed from the 
syrupy mother-liquor by recrystallisation from warm water. In this 
manner, slender needles were obtained, agreeing exactly in appearance 
and solubility with the allylthiohydantoin prepared by the first 
method. The reaction between allyleyanamide and thioglycollic acid 
takes place in the same manner as that between the same acid and 
phenyleyanamide. It must be observed, however, that the yield of 
thiohydantoins by this method is small in comparison with that which 
isobtained by the ordinary method of preparing the same compounds. 
H. W. 

Action of Mercuric Ethide on Iodides. By W. Suipa (Monatsh. 
Chem., 1, 7183—723).—When allyl iodide is heated with mercuric 
ethide in sealed tubes at 120—150° for two days, it yields ethyl iodide, 
diallyl, and mercuric ethiodide, no bye-products being observed. When 
mercuric phenylide was employed, diphenyl was formed, as well as 
diallyl, the reaction being expressed by 2HgPh, + 2C,H;I = C,H + 
{HgPhI + CyHy». On slowly heating equal weights of mercuric ethide 


ich as the 
‘acteristic 
n @ small 
» pulp of 
- carbonic 
itate was 
after re- 
h prisms, 
yin which 


de. Now 


last men- 
mide and 


—CH, and iodoform at 120° in sealed tubes, the products obtained are mer- 
hg . curic ethiodide, ethy! iodide, ethylene, and acetylene. A. J. G. 

Derivatives of é- and «-Dichloronaphthalene. By J. E. Atiéx 

» bee ob- (Bull. Soc. Chim. [2], 36, 453—456)—When 6-dichloronaphthalene 

nethod of Hf (m, p. 114°) is heated with nitric acid in sealed tubes at 140° (sp. gr., 

cetic acid 121), it yields a monochlorophthalic acid, CeH;Cl(COOH),, showing 

rochloride HH that the é-compound contains 1 atom of chlorine in each benzene 

mcleus. On treating é-dichloronaphthalene for a week with concen- 

trated nitric acid, a mixture of two mononitrodichloronaphthalenes is 

7 obtained. One of these melts at 141°5—142°; the other has not been 

' HCI obtained quite free from dichloronaphthalene, but its melting point 

0 saaei is about 95°. Both erystallise in needles, which become green on 

exposure to the air. By dissolving é-dichloronaphthalene in glacial 

ntly pre: weetic acid, adding fuming nitric acid, and heating the mixture for a 

i Altrate, few minutes, a dinitro-compound, CyH,Cl(NO,)., is obtained. It 


forms pale-yellow prisms (m. p. 245—246°), which become green in 
the air. By boiling é-dichloronaphthalene with fuming nitric acid, a 
trnitro-derivative is obtained, CiH;Cl,(NO.)s, crystallising in pale- 


free allyl- 


hol, 
sage yellow needles (m. p. 200—201°). 
acteristic | BY heating e-dichloronaphthalene (m. p. 135°) with nitric acid of 


sp. gr. 1-21, a mixture of monocblorophthalic acid and nitromonochloro- 
phthalic acid is obtained. On subliming, the anhydride C,H,Cl(CO),O 
if the former is obtained, crystallising in colourless needles (m. p. 95°). 
The e-modification, therefore, contains 1 atom of chlorine in each 
tenzene nucleus. By acting on e¢-dichloronaphthalene with concen- 
tated nitric acid at a low heat, two modifications of mononitrodichloro- 
taphthalene are obtained, crystallising in yellowish needles, which 
thange to brownish-violet in the air. One melts at 113°5—114°, the 
ther at 139—139°5°. Fuming nitric acid yields a dinitro-compound 


(m. p. 252—253°), CwH,Cl,(NO,).. On boiling with fuming nitric 
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acid, trinitrodichloronaphthalene, C,H;Cl.(NO,);, is formed, crystal. 
lising in pale-yellow needles (m. p. 198—200°). By acting on e-diyj. 
trodichloronaphthalene with phosphorus pentachloride, tetrachlorp. 
naphthalene is obtained (m. p. 159°5—160°5°). When the dinitro. 
compound is reduced with acetic acid, hydrochloric acid and tin, it 
furnishes a diamidodichloronaphthalene, C,H ,Cl.(NH,)2, (m. p. 204- 
205°). When the same dinitro-derivative is acted on with alcoholic 

tash, the nitro-groups are left intact; but the chlorine is replaced by 
OEt. Thus a nitroethoxynaphthalene, C,H,NO,).(OEt)s, is obtained, 
crystallising in small yellow needles (m. p. 228—229°). 

me 


Ethylnaphthalene and some of its Derivatives. By (. 
Marcuertti (Gazzetta, 11, 439—442).—This hydrocarbon, obtained by 
acting on ethyl chloride and naphthalene with aluminium chloride, 
and submitting the product to fractional distillation, is easily purified 
by repeated crystallisation of its picric acid compound (m. p. 71°), 
which is more soluble in alcohol than that of naphthalene. Ethyl- 
naphthalene is a limpid, colourless liquid (b. p. 251°), of sp. gr. 
1:0078, referred to water at 0°. The sulphonic acid formed on heating 
the hydrocarbon with sulphuric acid at 80°, appears to contain two 
compounds, one in far larger proportion, yielding a solid ethylnaphthol 
on fusion with potash, the other a liquid; there is no evidence, how- 
ever, to show that the latter is a naphthol. The acids were converted 
into lead salts, and separated by fractional crystallisation. Fthy/- 
naphthol, CyHsEt.OH, prepared from the lead salt of ethylnaphthe tene- 
sulphonic acid by fusion with potash in the usual way, crystallises 
from dilute alcohol in silvery white scales (m. p. 98°), almost insolable 
in boiling water, but easily soluble in alcohol or ether. C. E. G. 


Ethereal Oil of Pinus Pumilio. By A. Arrersere (Ber. 14, 
2530—2532).—The oil extracted from the needles of Pinus pumiliv, 
can be separated into four constituents by fractional distillation. The 
portion boiling above 200° is distilled in steam. The oil contains— 

1. Terebenthene, b. p. 156—160° ; rotatory power, —6°66. 

2. Sylvestrene, b. p. 171—176° ; rotatory power, —5'38. 

3. A liquid which boils at 250° with decomposition, but is volatile 
in a current of steam. This terpene has the characteristic odour 
of the essential oil. Its rotatory power is —6°2. 

4, A viscous liquid, which cannot be distilled in steam. It is a poly- 
merised terpene. W. C. W. 


Essence of Angelica. By Navpin (Compt. rend., 93, 1146— 
1148).—The seeds of the angelica (Archangelica officinalis) of the 
family Umbelliferse, contains an essential oil of delicate odour. Sp. gr. 
at 0°, 0°872° rotatory power, with a thickness of 200 mm. [a]p= 
+ 26° 15’. When fractionally distilled, the greater portion passes over 
at 174—184° ; and on refractionation, the boiling point is found to be 
higher, owing to polymerisation. It readily absorbs oxygen from the 
air. When distilled under 22 mm. pressure, it boils constantly at 87°, 
forming a mobile colourless liquid, which boils at 175° under the 
ordinary pressure, and having the sp. gr. 0°833 at 0°, and an odour of 
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hops. It produces a suffocating sensation when inhaled, similar to 
that produced by the amyl-compounds. It is a terebenthene, its 
analyses agreeing with the formula C,H,,; when heated at 100° in a 


d, crystal. 
on e-dini- 
‘trachloro. 


e dinitro. closed tube, it becomes viscid. Its rotatory power is the same as that 
nd tin, it of the essential oil, but it slowly decreases on heating at 100°, until it 
. p. 204~ J reaches a limit of 9° 44’ after 432 hours. 
alcoholic [2] 
»placed by Rotatory power. .......cessccccccecs 25° 16’ 
s obtained, After heating at 100° for 144 hours .. 19 0 
i re a y a Sot 
. LW. - nm 432 , .. 9 44 
By ¢. 
tained by The same result is obtained by heating at 180° for six hours, the 
1 chloride, hydrocarbon becoming pasty and of a pale-brown colour, owing to 
ly purified J polymerisation. Like the {-isoterebenthene of Riban, this hydro- 
. p. 71°), carbon (called by the author terebangelene) readily oxidises, which 


». Ethyl. 
of sp. gr. 
nm heating 


explains the presence of 30 per cent. of a resinous body in the essential 
oil. Chlorine and bromine act violently on terebangelene, forming 
eymene, and at 100° it is readily polymerised by sodium. 


ntain two In the essential oil (two years old and containing moisture) the 
Inaphthol author observed a white crystalline body, containing oxygen, probably 
nce, how- a hydrate of terebangelene, but the small quantity obtained prevented 


further study. 
The root of the plant furnishes an essential oil of acrid taste 


converted 
.  Ethyl- 


hthe fene- and smell, which the author intends to study, with the view of 
rystallises J establishing its identity with the oil from the seeds. L. T. O'S. 
insoluble 

. E. G. Terpin. By W. E. Wauirzky (Compt. rend., 94, 96—98).—The 


following results have been obtained in studying the properties of the 
alcohol with which cholesterin may be compared, on the supposition 


| Ber., 14, 
that it is an alcohol of the hydrocarbon (C;H,)n, in which one or two 


s pu malio, 


ion. The atoms of hydrogen are replaced by other alcohol radicals. 
tains— When 10—12 grams of terpin are treated with 60 grams of a cold 
mixture of equal weights of sulphuric acid and water, no rise in tem- 
perature occurs, but a transparent liquid rises to the surface, which, 
s volatile 9 after washing with soda and baryta-water, and distillation in a vacuum 
bic odour over sodium, boils at 176°5—181°5°. It is without action on polarised 
light, of sp. gr. 0°93 at 0°, and its analysis and vapour-density 
is a poly- correspond with the formula CH. It does not form crystalline 

C. W. compounds with hydrochloric acid or bromine. 
This hydrocarbon, which the author proposes to call terpinene, is 
, 1146—- also obtained from the terpin by shaking with a warm mixture of 
s) of the Sparts nitric acid and 5 parts water; also by the action of glacial 
r, Sp. gr phosphoric acid at 50—80°, and glacial acetic acid at 200° under 
. [a]p = pressure. No ether results from the action of acetic acid or acetic 
sses over chloride on terpin. Phosphorus pentachloride reacts energetically 
und to be with terpin, forming the hydrochloride CjHi.(HCl)., {which decom- 
from the J poses above 110°, with elimination of hydrochloric acid. This hydro- 
ly at 87, chloride, heated in sealed tubes with water and silver oxide, yields a 
nder the liquid containing no chlorine. 

odour of The terpin prepared according to the direction of St. Clare-Deville 
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and Berthelot is not formed more rapidly by agitation. The com. 
pound, C,).H,.(HO), + H,0, sublimes entirely between 100° and 107° 
without fusion. L. T. O'S, 


Helicin. By H. Scuirr (Per., 14, 2559—2562).—In support of 
the view that helicin contains an aldehydic OH group, the autho 
points out that this glucoside forms crystalline compounds with acid 
sulphites. Tolylenediamine and benzidine combine with two mole. 
cules of helicin. A crystalline compound is also obtained by the 
action of urea on helicin, viz., CsH,,O;.0.C,Hy.CH(NH.CONH,),. 

W. C. W. 


Composition of Picrotoxin. By L. Barru and M. Krerseny 
(Monatsh. Chem., 2, 796—809).—This paper is « reply to the criticisms 
of Paternd and Oglialoro (Abstr., 1881, 440) on a former communica. 
tion by the authors (ibid., 286), in which they describe experiments 
leading to the conclusion that the substance commonly called piero- 
toxin (from Oucculus indicus) is a mixture of three definite componnds, 
viz., picrotoxin, C,s;H,.O,, bitter and very poisonous; picrotin, 
C.;Hy»O.., bitter, but not poisonous; and anamirtin, CH y0y, 
neither bitter nor poisonous. In the present paper, experiments are 
detailed confirming the composition and properties ascribed by the 
authors to picrotoxin and picrotin. H. W. 


Chlorophyll. By Horrr-Sryier (Bied. Centr., 1881, 790).—The 
phosphorus compounds present in chlorophyllan can be removed by 
boiling with alcoholic potash; and this boiling also causes the forma. 
tion of a new crystalline nitrogenous acid, chlorophyllanic acid, which 
is soluble in ether, and whose ethereal solutions possess the optical 
properties of chlorophyll. Besides this acid, glycerolphosphoric acid 
and cholin are produced from chlorophyllan. Chlorophyllan is not 
considered to be mixed with lecithin, but to form a compound with 
that substance, or at least a lecithin in which, like other lecithins, 
glycerol and cholin are in combination with phosphoric acid. ‘ 

W. P. 


Contributions to the Knowledge of Chlorophyll. By 8. 
Sacusse (Bied. Centr., 1881, 790).—Oxidation of phyllocyanin with 
potassium permanganate in alkaline solutions yields palmitic, oxalic, 
and another acid. Nitric acid produces the same results. The new 
acid (C;H,O,) is uncrystallisable, and prevents the precipitation of 
iron and copper from their solutions by alkalis. Dry distillation of 
phyllocyanin produces the aldehyde of palmitic acid, and distillation 
with lime gives palmitone. E. W. P. 


Quinoline. By C. Brpaut and O. Fiscuer (Ber., 14, 2570—2079). 
—Methoxyquinoline is prepared by heating molecular proportions of hy- 
droxyquinoline, methyl iodide, and potash dissolved in methyl alcohol 
in a flask provided with a reflux condenser. When the smell of methyl 
iodide disappears, the methyl alcohol is distilled off, and the residue 
mixed with soda-lye and extracted with ether. On evaporating the 
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ethereal solution, methoxyquinoline remains as a thick oily liquid, 
which is purified by redistillation. 

The hydrochloride, Cy$H,NO,HCI, erystallises in prisms, which are 
very hygroscopic, and dissolve readily in water and in alcohol. The 
picrate, CyH,NO + CsH;N;0,, is deposited from a hot alcoholic 
lution in yellow needles or plates, which are sparingly soluble in 
alcohol and water. The platinochloride, (C\joH,NOHCI).PtCl, forms 
yellow needles, sparingly soluble in water and ether. By the action 
of tin and hydrochloric acid on methoxyquinoline, a tetrahydride is 
obtained, which unites with acids, forming crystalline salts. The 
hydrochloride, C\H,;NO,HCI, is deposited from a mixture of alcohol 
and ether in colourless prisms. The platinochloride crystallises in 
needles, which are soluble in alcohol and in hot water. The picrate is 
sparingly soluble in water. Methoxyquinoline tetrahydride gives an 
intense red coloration with ferric chloride. It also yields a crystalline 
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ymmunica- 

‘periments nitroso-compound, which is deposited when sodium nitrite is added to 
Jled_picro- asolution of the hydride in cold sulphuric acid. After recrystallisation 
omponnds, from light petroleum, the nitroso-compound is obtained in flat prisms 
picrotin, (m. p. 80°), of a pale-yellow colour. It is soluble in benzene, chloro- 


CigHs Oy, form, ether, and alcohol. It dissolves in strong hydrochloric or 


iments are sulphuric acid, forming a carmine-red solution. 
ed by the Amidoquinoline, prepared by the action of zinc ammonium chloride 
H. W. on hydroxyquinoline at 180°, is identical with the amidoquinoline 


obtained by W. Koenigs (Ber., 12, 448) from quinoline. 


90).—The Quinoline cyanide is prepared by heating 7 parts of dried sodium 
emoved by quinolinesulphonate with 2 parts of potassium cyanide. The distillate 
the forma- iswashed with water to remove ammonium cyanide and carbonate, 
eid, which and then redistilled. Quinoline cyanide melts at 87°, and boils at 


d00". It dissolves freely in alcohol, benzene, and carbon bisulphide, 
bat is only sparingly soluble in water and in light petroleum. 
On saponification with hydrochloric acid at 140°, quinoline cyanide 


he optical 
yhoric acid 


lan is not 
ound with yields quinolinebenzcarboxylic acid, which is identical with the acid 
» lecithins, obtained from meta-nitrobenzoic acid by Skraup and Schlosser 


(Monatsheft, 2,518). This shows that the sulphonic group in quino- 
inesulphonie acid occupies the same position as the carboxyl group 


_W.~P. lines 
u quinolinebenzcarboxylic acid. W. C. W. 


By RB. 

anin Y ith Complex Character of Morphine. Transformation into 
tic, oxalic, Picric Acid, and its Solubility. By P. Cuasrarna (Compt. rend., 

The new 94, 444 ).—Reference is made to the phenolic character of 
yitation of norphine (Abstr., 1881, 921) and to the acid obtained by the action of 
illation of uitric acid (this vol., 73). This acid, C,H »NO,, when heated with 
distillation l mol. of water at 100°, under pressure, yields trinitrophenol. 
_W.P. Solubility of Morphine.—One litre of water at U° dissolves only traces 


ofthe base; at 10°, 0:10 gram, and up to 40° the solubility increases 
directly with the temperatare ; from 45° to 100° the solubility 


70—2579). 
increases more rapidly than the temperature, and the curve of solu- 


ions of hy- 


hyl alcohol bility assumes a parabolic shape. The amount of morphine dissolved 

of methy! by 1 litre of water is found from the equation y* = 2pa, where y is 
, residue is the temperature, # the solubility, and 2p = 47 from 45—55°, and 46 
rating the from 46—100°, If y = 100, then # = 2:17 grams. L. T. O'S. 
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Compound of Quinine and Quinidine. By C. H. Woon and 
E. L. Barrer (Chem. News, 45, 6—7).—An ethereal solution of the 
total alkaloids -from cuprea bark frequently deposits crystals which 
are different from those of any of the known cinchona alkaloids 
obtained under like circumstances. These crystals consist of a com. 
pound of quinine and quinidine (probably in equal proportions), as js 
proved by the fact that they are likewise produced when the pure 
alkaloids are dissolved together in ether and allowed to erystallise, 
They are much less soluble in ether than either of the constituents, 
100 c.c. of ether at the ordinary temperature only dissolving 0°5 gra 
of the compound. T. C. 


Distillation of Cinchonine with Potash. By O. pe Coniyex 
(Compt. rend., 94, 87—90).—The base parvoline, which the author 
announced as being formed among others by the action of potash on 
cinchonine (Abstr., 1881, 56 and 443), has by repeated fractionation 
been separated into three bases. 

Fraction I, 210—215°, consisting of tetrahydroquinoline, CoHuN, sp. 
gr. 1-06 at 0°, is a mobile oily liquid, scarcely colouring when exposed 
to sunlight, slightly hygroscopic, and insoluble in water, but very 
soluble in acids. Its hydrochloride, C,H,,N.HCl, crystallises in fine 
deliquescent needles, very soluble in water. By adding platinum 
chloride to the hot concentrated aqueous solutien and evaporating ina 
vacuum, pale orange-yellow plates are deposited of the composition 
(C,H,,N.HCl).,PtCl The facility with which this compound is 
formed distinguishes this base from the other pyridine bases, the 
platinochlorides of which it is necessary to boil for some time, in 
order to convert them into compounds similar to the above. The 
platinochloride and platinichloride of this base melt before decompos- 
ing, thus differing from those of quinoline, which swell up and 
char without melting. The platinochloride (C,H,,N.HC1).,PtCl, is 
obtained as a yellow-orange, crystalline precipitate, by adding 4 
dilute solution of platinum chloride to a cold concentrated solution of 
the hydrochloride, or in long needles, by allowing a mixture of the 
dilute solutions to stand. The base obtained from the platinochloride 
boils at 212—213°; it reduces ferric chloride, a property possessed also 
by the synthetic tetrahydroquinoline. This base, however, boils at 24. 

Fraction II, 220—226°, obtained only in small quantities, yields 4 
yellow crystalline platinochloride, of the composition— 


(C,H,NHC1),,PtCh, ; 


it is therefore either dihydroquinoline, a product of the decomposition 
of the preceding base, or perhaps a mixture of the latter with quinoline, 
but the small quantity obtained prevented further examination. 
Fraction II], 226—231°, is of strong disagreeable odour, and whet 
treated with platinum chloride yields an amorphous yellow powéet, 
of the constitution (C,H;NHC1),,PtCl. The greater portion of the 
fraction distils between 228—230°, and the analyses show that it # 
probably quinoline, or an isomeride mixed with a small quantity @ 
the preceding base. Since Baeyer and Skraup have synthetically 
obtained two isomeric quinolines (b. p. 228°, and 232—233°), it is very 
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robable that the isomerides exist together in the crude base. The 
tetrahydroquinoline is intermediate between the quinoline and pyridine 
series. L. T. O'S. 


History of Tropine. By K. Kravr (Ber., 14, 2674—2676).—A 


controversial paper containing no new facts. 


Synthesis of Nitrogenised Colloids. By E. Grimavx 
(Compt. rend., 93, 771—773).—The author, following the results of 


eye Schiitzenberger’s researches, proposes to define proteid substances as 
im a “ nitrogenised colloids, which by hydration split up into amidated acids, 
a carbonic acid, and ammonia. When aspartic anhydride is heated for 
. Commie two hours at 125—130° with half its weight of urea, it is changed into 
i aati i a thick mass, entirely soluble in boiling water. The solution is gummy, 
ahadll “a filters with difficulty, and has all the characters of a colloid sub- 
” ‘ati stance; it is precipitated by acids, by alkaline salts, by magnesium 
chonaton & ind aluminium sulphates, by salts of iron, copper, and mercury, and 
HN. s by tannin; these precipitates are all gelatinous, and are so thick that, 
- ome unless the solutions are very dilute, the vessels containing them may 
pairs, ett be inverted without loss. The jelly yielded by acetic acid is trans- 
os in i formed by desiccation into translucent plates, having the appearance 
, Lehi of dried albuminoid substances ; it is then insoluble in boiling water, 
Rew ina & Which only softens it. It dissolves in potash, and the alkaline solution 
ym positi on & ‘eated with copper sulphate becomes of a violet colour, giving exactly 
ound is @ “Ze same tint as proteid substances. Aspartic anhydride by itself also 
ie the & gives this reaction. R. R. 
» time, in 
ove. The 
decompos- P 
| up and Physiological Chemistry. 
a PtCh, 8 
adding 4 . . : 
solution of § Feeding Horses with Maize. By A. Mizz and others 
ure of the § (Died. Centr., 1881, 766—769).—A series of reports from individuals 
‘nochloride  ©™panies employing large numbers of horses, from which it is 
sessed also § S@thered that the replacement of oats to a great extent by maize is 
‘ils at 244°. ff *companied by very satisfactory results. EK. W. P. 


es, yields @ Comparison of the Digestibility of Peas by Horses and 


Sheep. By E. Wotrr and others (Bied. Centr., 1881, 760).—The fol- 
lowing is a table of the digestive coefficients, being the mean results 
obtained with one horse and two sheep fed on meadow hay and peas :— 


somposition 
: . Non-nitro- 
Dry Organic | Albumi- . on 

matter. | matter. | noids. Fat. Fibre. resend 
extract. 

Sa re 47°1 48 -1 59°7 24°8 35 °*4 56°0 

Sheep > 54°8 57 °3 56°3 55 °5 51°0 62°1 

i “9 77-2 80 °3 83-0 6°9 8-0 89°0 

Sheep .. 88 °3 89-6 88°9 74°7 65°6 93 °3 
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If, however, allowance is made for the nitrogen present in forms 
other than albuminoid, then the digestive coefficients for the proteids 
are reduced to 55°6 (horse) and 51°6 (sheep). E. W. P. 


Loss of Substance Experienced by Starving Graminivora 
By M. Rusyer (Bied. Centr., 1881, 753—760).—The animals experi- 
mented on were rabbits, and the amount of nitrogen excreted by them — 
when starving, was determined only when 22 hours had elapsed since 
the last feeding; moreover, only the nitrogen in the urine was esti- 
mated, as the quantity in the feces was considered to be too insignifi. 
cant. The whole amount of nitrogen in the animal being known by 
analysis after death, the percentage of the nitrogen lost by excretion 
on the original quantity of nitrogen is calculated, and this shows that 
after the first few days of fasting, the excretion diminishes, but greatly 
increases during the few days previous to death ; during the first period 
2—3 per cent. of the albuminoids present pass away, but at the end 
8 per cent. Compared with Carnivora, Graminivora of like weight 
lose as much nitrogen. 

As regards loss of fat, this decreases as time passes, so that finally 
hardly any carbon appears in the urine, and that passing away by 
respiration is greatly diminished. It is unnecessary to reproduce the 
calculations employed, but it is shown that for every 43°3 grams fat, 
100 grams nitrogenous matter are destroyed, and that from this latter 
quantity 41°5 parts fat can be formed, and it is in this ratio that fat 
and albumin are equivalent to one another. E. W. FP 


Excretion of Uric Acid by Birds. By P. Cazenevve (Compt. 
rend., 93, 1155—1157).—The results of the author’s experiments show 
that the proportion between the amounts of uric acid, urea, and 
ammonia, excreted by birds, is not influenced by an increase or de 
crease of oxidation, but that the total amount excreted varies with the 
quantity of the nourishment taken, which quantity is connected with 
the stimulating or depressing effects of the medium. 

It may be conelnded therefore that the albuminoid matters in the 
system undergo a decomposition depending on hydration rather than 
oxidation. 

The birds used in the experiments were sparrow-hawks, which wert 
fed on the liver and lungs of calves. L. T. O'S. 


Distribution of Arsenic in the Animal Organism after 
Administration of Arsenious Anhydride. By E. Lupwie (Chen. 
Centr., 1881, 90—95; 110—112; and 121—128).—From experiments 
on eight dogs, the author concludes, contrary to Scolosuboff, that 2 
all cases, whether of acute or chronic poisoning, the liver is the org! 
richest in arsenic. When estimated quantitatively, the liver contained, 
weight for weight, approximately 17 times the amount of arsenic 2 
the brain. 

In the organs of men poisoned by arsenic, the author found the 
same general results. In a typical case of acute poisoning, the bra 
contained, per 100 grams, 0°00004 gram; the liver per 100 grams 
0°00338 gram of arsenic. 
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The author considers that the liver is by far the best organ to examine 
for arsenic in judicial cases, as it is always richer in it than other 
organs, and in cases of chronic poisoning still retains sufficient arsenic 
for identification 40 days after the last administration. ae é. 
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Influence of Acids on the Formation and Activity of Yeast. 


ut greatly By M. Haypuck (Bied. Centr., 1881, 782).—The results of the research 
rst period will be best shown by the following table :— 

it the end 

ce weight Fermentation is aided by— 


Sulphuric acid........ 0:02 per cent. 
iat finally Se © eleteass 02-01 ,, 
away by 
oduce the Fermentation is retarded by— 
yrams fat, Sulphuric acid........ 0-2 per cent. 
this latter Hydrochloric acid .... 01 me 
o that fat Phosphoric ,, .... 04—05 ,, 

W.E Lactic es eS 
: (Compt. Fermentation is suppressed by— 
ents show Sulphuric acid .......... 0-7 per cent. 
area, and Hydrochloric acid........ 0 , 
se OF de- Pee hese ve'ns 13 ha 
3 with the Lactic RS ieee 46 e 
eted with 


Formation of yeast is aided by— 


ers in the Sulphuric acid ........ 0°02 per cent. 
ther than Lactie Dg eS 7 0-1—0-05 ,, 

hich were Formation of yeast is retarded by— 

T. OS. Sulphuric acid.......... 0°07 per cent. 
m after Lactic 9 fe ee eeeere 15 ” 


1G (Chem. Formation of yeast is suppressed by— 

riments : 
ff, that in Sulphuric acid .......... 0-2 per cent. 
the orgat Lactic a euehnnegee 40 ,, 


E. W. P. 


Effect of Gases on the Splenic Fever Bacilla. By T. Szprt- 
wan (Bied. Centr., 1881, 789).—These bacille do not increase in 
carbonic anhydride, and they lose their activity only when the whole 
of the oxygen is replaced by carbonic anhydride. The corpuscles in 
blood affected by splenic fever are destroyed by ozone, but not so the 
bacille, which retain all their properties. E. W. P. 
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Sprouting Barley. By G. Day (Bied. Centr., 1881, 789).—Barley 
when sprouting absorbs more oxygen than is required for the carbonic 
anhydride produced, and the quantity absorbed is in no definite ratio 
to the gas given out. Carbonic anhydride and water are eliminated 
in the proportion of 1 mol. CO, to 1 mol. H,0. E. W. P. 


Development of Oats. By P. P. Déufrain and Meyer (Ann, 
Agronomiques, 7, 197—217).—Fourth Year of Observation.—The obser- 
vations made in 1879 were especially directed towards the solution of 
the questions:—(1) Is the loss of dry matter sometimes observed 
during the last days of vegetation an accidental or a regular pheno- 
menon? (2) Was the small percentage of albuminoids in the 1878 
crop (Ann. Agronomiques, 5, 145) due to exhaustion of the soil by 
carrying four successive crops of oats without manure, or should it be 
attributed to the influence of the season ? 

The authors show that the apparent loss of dry matter is due to 
irregular ripening, the oats which ripen earliest falling off and being 
lost, and that there is, on the contrary, really a gain of dry matter 
during the actual ripening. As regards the second question, the 
poverty of the 1878 seed in nitrogen was due to a temporary exhaustion 
of the nitrates in the soil by the excessive rain of 1878, the 1879 
harvest not showing any deficiency. The 1878 harvest, although poor 
in nitrogen, rather exceeded that of 1879 in total dry weight; the 
formation of carbohydrates therefore proceeded without check, 
although the plant could not elaborate its normal proportion cf 
albuminoids. 

Fifth Year of Observation.—In the year 1880 the experimental crop 
of oats continued to increase in total dry weight during the ripening 
of the grain; thus confirming the observations of 1879, and showing 
that the losses observed in 1876 and 1878 were accidental, and due to 
the character of the seasons. In 1876 and 1878, in which the harvest 
was early, there was a notable loss in dry weight, but the crop was 
nevertheless heavier than in the years 1877, 1879, and 1880, years of 
late harvests, during which there was no loss of dry matter. 

The quantity of ash contained in annual plants increases with their 
age: the oat-straw contained less ash in 1879 and 1880 than in 1878, 
and the ash contained less silica; this deficiency of silica is probably 
to be attributed not to the exhaustion of soluble silica in the soil, but 
to the fact that, 1879 and 1880 being late seasons, the plants had 
scarcely finished their development when harvested. 

J. M. H. M. 


Effect of Light on Transpiration in Plants. By O. Cows 
(Bied. Centr., 1881, 789).—The transpiration of water is affected by 
light as well as by the other physical agencies influencing evaporation 
of water, therefore plants transpire more in daylight than in the dark, 
and the amount is proportional to the intensity of the light, the 
maximum taking place shortly after midday, and those parts of the 
plant transpire most which are the most intensely coloured, and only 
those light rays produce transpiration which are weer rage 
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Influence of Light on the Respiration of Seeds during 
Germination. By Paucuon (Died. Centr., 1881, 789).—The amount 
of carbonic anhydride exhaled by a castor-oil plant growing in the 
dark was greater than that from one in the light. For a bean plant 
in the dark, the ratio CO,: O was one-third less than that for the 
castor-oil plant, but as time proceeded the ratio approached closer to 
unity. Comparing the ratios obtained with the same plant in dark- 
ness and light, the ratio CO, : O in the dark exceeds that in the light 
by a quarter, and the absolute amount of carbonic anhydride exhaled 
is less in the light than in the dark. The results obtained are con- 
sidered by the author sufficient to account for the formation of 
asparagine. E. W. P. 


-Barley 
arbonie 
te ratio 
ninated 


r.® 


(Ann. 
e obser- 
ation of 
bserved 
-pheno- 
he 1878 
soil b 


1d it be Ripening of certain Annuals. By P. P. Dénfrarn and E. Brean 


(Ann. Agronomiques, 7, 161—197).—The experiments described in 
this paper were undertaken by the authors with a view to decide 
the question as to whether or not a loss in total dry matter is a 
general phenomenon accompanying the ripening of annual plants. 
The general conclusions to which their researches have led are summed 
up as follows :— 
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— 1. The alteration in dry weight which annuals undergo during 
zh poor ripening, enables us to classify them in three groups .— 

ut; the (a.) Plants which diminish in weight soon after flowering, and 
check, which gradually wither and die (Collinsia bicolor, Sinapis 
tion of nu ra). in 9 ‘ : 

().) Plants which diminish in dry weight during the ripening of 
tal crop the seed, but retain sufficient vigour to cause a renewal 
Tpening of growth afterwards (Hschscholtzia californica, Delphinium 
howing Ajacis, Convolvulus tricolor, Clarkia elegans). 

_ due to (c.) Plants which continue to augment in weight during the ripen- 
harvest ing of the seed (Sinapis alba, Silene pendula, Hesperis 
rop te maritima, Papaver somniferum). 

rears 0 


2. The diminished vitality which always accompanies the ripening, 
even when no loss in dry weight occurs, appears to be due to transport 
of the nitrogenous matter from the leaves to the seeds, determining 
the withering or death of some of the leaves. 

3. The diminution of the total mineral matter may be explained by 
the falling off of some of the leaves, or by their destruction by slow 
oxidation, accompanied by dispersion of the contained minerals. 

4. None of the observed facts favour the hypothesis of a return of 


the mineral matters to the soil by excretion through the roots. 
J. M. H. M. 
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‘cted by Influence of Light on the Ripening of Grapes. By A. Livy 
oration (Ann. Agronomiques, 7, 230 —238).— The observations made on 
eo dak, this subject by the author in 1879 have already appeared (Abstr., 1881, 


430). In 1880, the author repeated these observations on a larger 
scale, and with certain improvements in the apparatus, which had the 
effect of rendering the conditions of temperature still more nearly 
identical in the case of the clusters exposed to, and sheltered from, the 
light. The results of the 74 analyses made in 1880 entirely confirm 


rht, the 
of the 
nd only 


y. P. 


those already published. The mean percentage of sugar in the grapes 
exposed to light (37 analyses) is 19°72, and of acids 5°67; in the 
grapes ripened in darkness (37 analyses), sugar 16°13, acids 6:99, 
The grapes ripened in sunlight thus contain 3°59 per cent. more sugar 
and 1-237 less acids than those ripened in darkness. ee. 

. M. H. M. 


Chemical Studies on the Vegetable Skeleton. By E. Fréyy 
and Ursain (Compt. rend., 93, 926—931).—This paper, which is a 
continuation of the numerous investigations of Frémy on this subject, 
gives the relative proportions of the various substances, viz., pectose 
and its derivatives, cellulose, paracellulose, metacellulose, vasculose, 
and cutose, which are contained in the skeleton of different plants. 
The methods of estimation depend on the following properties of these 
bodies :—Pectose is dissolved by alkaline carbonates, and is reprecipi- 
tated as a gelatinous insoluble precipitate on the addition of hydro. 
chloric acid. Cellulose and its two isomerides dissolve without 
coloration in concentrated sulphuric acid, but the three compounds 
differ from one another, in that cellulose dissolves immediately in an 
ammoniacal solution of cupric oxide ; paracellulose dissolves therein 
only after treatment with acids, whilst metacellulose is insoluble in 
this reagent, but is easily soluble in nitric acid or in hypochlorites. 
Vasculose, the chief constituent of the vessels which bind together 
the fibres and cells, is also insoluble in ammoniacal copper solution 
after treatment with acids, and withstands for a long time the action 
of concentrated sulphuric acid, but is quickly attacked by such oxidis- 
ing agents as chlorine, hypochlorites, nitric acid, chromic acid, and 
permanganate, and is thereby converted into resinous substances which 
are soluble in alkalis; it is also dissolved when heated with caustic 
alkalis under pressure, on which depends the preparation of wood 
and straw for the manufacture of paper. Finally, cutose, which forms 
the transparent membrane which protects those organs of plants 
exposed to the air, differs from vasculose, which it greatly resembles in 
other respects, in the fact that it dissolves in dilute caustic alkalis 
even under ordinary pressure. All parts of plants, the wood, leaves, 
buds, fruits, &c., were investigated. The wood of the trunks of 
various trees contained as follows :— 
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Cellulose and 

Vasculose. _paracellulose. 
os nd Cer 18 64 
ORY Bre 28 53 
Mae has wok teeek< ae 34 28 
DGcesreeseney es 35 20 
Rock-wood .......... 36 21 
Iron-wood .......... 40 27 


The amount of vasculose increases, therefore, with the hardness ani 
density of the wood. The parenchyma of elder-pith contains 37 pe? 
cent. cellulose, 38 per cent. paracellulose, and 25 per cent. vasculose; 
in cork-wood there is 5 per cent. of bodies soluble in acids and 
alkalis, 12 per cent. cellulose and paracellulose, 43 per cent. cutose, 

29 per cent. vasculose. Ivy leaves contain 707-7 parts of water and 
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bodies soluble in neutral solutions, 240 parts of parenchyma consisting 


2 

wa of cellulose and pectose, 17:3 parts of vessels and fibres consisting of 
ds 6°90, yasculose and paracellulose, and 35 parts of epidermis consisting of 
re sugar cutose and paracellulose. The petals of the dahlia contain 961°3 parts 


of water and soluble matter, 31°63 parts of parenchyma (cellulose and 
pectose), 1°2 part vasculose, 2°27 parts paracellulose, 3°6 parts cutose. 
The epicarp of most fruits, as of apples and pears, consists of three 
membranes, of which the outermost consists of cutose, the middle of 
vasculose, and the innermost of paracellulose ; the endocarp is similar 
in composition to the wood, and is the harder the more vasculose it 
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The mesocarp of fruits consists chiefly of cellulose, frequently 
accompanied by pectose, the vessels of the mesocarp chiefly of vascu- 
lose, and the stony concretions of the mesocarp in pears of a mixture 
of vasculose and cellulose. The perisperm of the seed, after removal of 
the starch, fat, and nitrogenous substances, consists almost entirely 


therein 
luble in 
hlorites. 
together 
solution 


e action of cellulose, and the testa of a mixture of cutose, cellulose, and para- 
1 oxidis- cellulose. The tissues of fungi contain considerable quantities of 
cid, and metacellulose. T. C. 
2s which 


Presence of Free Fatty Acids in Vegetable Fats. (Ding. 
polyt. J., 242, 454, )—Hofmann found traces of free fatty acids in human 


1 caustic 


of wood 


h forms fat, and Rechenberg obtained similar results with beef and pork fat. 

f plants No direct determinations of fatty acids in vegetable fats have been 
mbles in made. K6nig and Becke, however, conclude from glycerol determi- 
> alkalis nations that vegetable fats consist essentially of free fatty acids. 

|, leaves, Rechenberg has investigated various seed-oils as to the percentage 
unks of of free fatty acids. The following table gives the milligrams of 


potassium hydroxide necessary to neutralise 100 grams of the fats :— 


This year’s. 
- Over 
Seed. Last |5 to 6 10 
year’s. years’. |. 
ae 2 | ——" 
Common white turnip (Brassica rapa)| 133 74 36 87} 205; — 
Winter rape (B. a 2137 | 138 32 87 | 542; — 
a Gold of Pleasure (Camelina sativa) ..| 2070 | — 324 | 313| 676) — 
nese Linseed (Linum usitatissimum) ..... — 445 53 | 167 | 425; — 
is 37 per Radish (Raphanus i) — — 142 — — 2580 
sculose ; Poppy (Papaver somniferum), blue ..| | — — 743 57 | — | 2060 
ids and ” ” ” white..| — — 913 |; — — —_ 
ose, and — 
ater and land 2 are unripe seeds, 3 partly ripened seeds. D. B. 
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Composition of Duck-weed (Lemna triscula). By A. Mayer 
(Bied. Centr., 1881, 786).—This plant, which grows in stagnant 
water, is recommended as a material for composts: it contains— 


Air-dry. Wet. 
ME, on4> 00-06 5008 8°5 94°3 per cent. 
Albuminoids........ 23'8 13 a 
ind ab tesncdeen te 39 0-2 Se 
SD vetted Ae Kd 9-0 0-6 * 
Soluble carbohydrate 32°2 2-0 a 

1 J (containing : 
hiss deus odsess 181 $2 PO} } ae 
EK. W. P. 


Chemical Nature of the Cytoblast. By HE. Zacwanias (Biel, 
Centr., 1881, 790).—The cytoblast or cell-nucleus consists principally 
of nuclein. It is distinguished from other albuminoids, not only by 
its composition, but also by distinct chemical reactions. 

E. W. P. 

Physico-chemical Changes produced in Potato-starch by Boil. 
ing. By T. Macersretn (Bied. Centr., 1881, 791).—The hydration of the 
starch grains may vary, the difference being due to boiling or steaming, 
or steaming under pressure. For normal hydration, 1 part starch to 5% 
water, is sufficient. The space occupied by the hydrated starch is less 
rather than greater in proportion to the space occupied by the starch, 
together with the hydrating water. E. W. P. 


New Instances of Phosphorescence in Plants. By L. Crif 
(Compt. rend., 93, 853).—Phosphorescent light has been recently 
noticed by the author to be emitted by the following plants :—Tw.- 
peolum majus, Agaricus olearius, Auricularia phosphorea, Polyporus 
citrinus. The rhizomorphs, or vegetative apparatus of many mush. 
rooms, are also phosphorescent, and are common in mines. He also 
mentions Rhizomorpha setiformis and a peculiar kind of rhizomorpha, 
which he has found within branches of elder, where they are developed 
between the wood and the pith. Xylarta polymorpha was also found 
emitting a faint white light, a circumstance not before noted in 4 
plant of this kind. The phosphorescence of Rhizomorpha and Xylaria 
is attributed by the author to the respiration of the conidiophores. 


Contributions from the Experimental Station at Halle on 
Fodder. By M. Mircker (Bied. Centr., 1881, 762—766).—New 
analyses of various fodders show that caution must be exercised when 
employing the mean analytical composition of grains, &c., as so many 
circumstances tend greatly to alter their composition, and that the 
published means can be safely made use of only when the crop is 12 
good condition and has been well nourished. Analyses of hay are 
given, showing the influence of weather and manuring on its compo 
sition. E. W. P. 


Cultivation of Cock’s-foot Grass (Dactylis Glomerata), i2 
Saxony. By F. Nosze (Bied. Centr., 1881, 771—773).—Examinatio 
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of various samples of the above grass, purchased for sowing in Saxony, 
showed great variations in the weight of the seeds, in their germinat- 
ing power, and in the purity of the sample, there being always a mix- 


.. Maver 
stagnant 


ns— 
ture of other seeds, sand, &c. The author considers that it would be 
greatly advantageous to the cultivator if more care were taken in the 
ont. reparation of the samples of grass seeds for cultivation. The same 
prepa P g , , 
remarks apply to the samples of Poa pratensis. E. W. P. 
On Fodder Cabbages. By H. Leizovr and Niver (Ann. 
Agronomiques, 7, 307—316).—-Experiments were undertaken by the 
authors to determine the relative yield and nutritive value of the dif- 
Ww ferent varieties of cabbage cultivated as fodder crops in Brittany. The 
.P. principal results are embodied in the annexed table :— 
AS (Bied. 
rincipally =) 
; per by Variety. | Remarks. — " Observations. 
W. P. | Kilos. 
by Boil. 1, Spreading Poitou (Vil- | Very much branched | 26,704 | 27°45 p. c. frozen. 
ion of the morin's seed) 
steamin 2. Thousand-headed....... More branched than| 26,074 15°29 9 
’ ne | the preceding 
th to 59 a yh» 
TCA Woe 3. Flanders or Red Cavalier Resisted cold well ..| 22,037 1°‘17 ~ 
rch is less . Spreading Poitou (seed | —_ 18,626 | 23°56 is 
he starch, grown at the school) 
Ww. P. 5, Cavalier or Cow Cabbage | Good cropper; not | 17,724 2°74 a 
much affected by 
cold 
y L. Crit 6. Red (Moellier rouge) .. — 17,131 34°47 ‘ 
me 7. White (Moellier blanc) | Succulent; not hardy| 14,420 | 39°21 si 
ts :—Lr0- 
Polyporus . 
ny mush. The first cutting of leaves was made September 24th, and the second 
He also November 20th. The yield per hectare includes the stumps. The 
zomorpha minimum temperature was — .. on Januar st and 22nd. 
zomorpha, temperat 9° C J y 2lst and 22nd 
developed Analyses of the stems and leaves of all the above crops are given in 
Iso found the authors’ paper. In the following table they are classified accord- 
oted in a ing to the total albuminoids (N x 6°25) yielded per hectare by the 
d Xylara stems and leaves together :— 
hores. —_ 
R. R. Albuminoids 
per cent. 
Halle on of dry matter. Total - 
: albuminoids 
6).—New Variety. » } . 
e per 1ectare. 
ised when I St Kilos, 
7) many seaves,. ems, 
that the — 
crop is 12 1, Thousand-headed ............ 28 -24 11°47 911,274 
f hay are 2. Poitou Pree 24°80 13°57 815,546 
'ts compo »  (Lezardeau) .......... 23°34 11°97 702,939 
rea eRe 12°26 13 +23 659,189 
W. P. 
We 3. Cavalier .....,, Casnceesdooon 20°60 13°55 608,128 
: 6. Moellier blane.... Es EE ES 21°80 15 “44 525,306 
sere WD ER 1. Mocllier rouge........ badeckect ae 13 69 501,951 
amination cniiitee 
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The authors’ analyses show that the cabbage is richer in nitrogenons 
substances than has hitherto been supposed, and that its nutritive value 
and “albuminoid ratio” are therefore greater than those generally 
given. J. M. H. M. 

Value of Different Varieties of Sugar-beet. By M. Mincrr, 
(Bied. Centr., 1881, 773).—Tables of the amount of sugar, cc, pw. 
duced by different kinds of sugar-beet. BE. W. P. 


Analytical Chemistry. 


Use of Palladium for Absorbing the Hydrogen set free in 
Sealed Tubes during certain Reactions. By A. Tcnirikorr 
(Journ. Russ. Chem. Soc., 1881, 47—48).—On placing palladium wire 
in a sealed tube, in the lower part of which zine was acted on by hydro- 
chloric acid, all hydrogen was absorbed. Again on heating the alloy 
Pd,.H, all the hydrogen was set free. The author recommends this as 
a process for the preparation and storage of perfectly pure hydrogen 
for eudiometric purposes. B. B. 


On the Constancy of Thiosulphate Solutions. By S. U. 
Pickerine (Chem. News, 44, 277—279).—The strength of the soln- 
tions was found thus:—A given volume of a standard potassinm 
dichromate solution was treated with definite quantities of pota:sium 
iodide and hydrochloric acid. A certain volume of the thiosulphate 
solution, sufficient to be very nearly equivalent to the liberated iodine, 
was then added, and the small quantity of iodine which still remained 
free was determined by a standard solution of thiosulphate, the strength 
of which had been previously ascertained. Corrections for acid added 
and temperature were made as previously directed (Chem. Soc. J., 1880, 
128). It is shown that it will keep perfectly, provided no organic 
matter be present in the water used for making the dichromate solu- 
tion. All the solutions were approximately decinormal. Two series 
of experiments were made on sodium thiosulphate. The following are 
the end results, the strength of the freshly prepared solution being 
calculated to 100°0, and the others in proportion :— 

Strength after 365 days. 


aa 
I. TI. 
Solution in white bottle in diffused daylight 9860 97°50 
7: blue ~ 98°75 98°14 
” ” ” the dark neoa.e8 98°94 99°86 


(after 5 days) 
» diffused daylight, 
a trace of potash css p A TT 98°84 — 
Solution in blue bottle in diffused daylight, 
5 grams ammonium carbonate per litre 
ES «aus sigdenesdpatnawesee o6a40000 95°95 ted 
Solution in blue bottle in strong daylight 
and sunlight, after 421 days............ _— 9° 


t> 
a) 
Ni 
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The difference in the first two (No. II) is due to the bottles being 
nearly empty at the finish of the experiments, and the consequent 
action of the air. This action is shown by experiments on a solution 
of potassium thiosulphate ; after 365 days, its strength had decreased 
to 98°75, a.e., 1°25 per cent., but during another three months, the 


trogenons 
tive value 
generally 
H. M. 


Marcrtr bottle being now nearly empty, it decreased to 96°0, i.e., a loss of 
&e., pro- 2:75 per cent. ‘Two other samples of potassium thiosulphate solution, 
adil the one in a blue, the other in a white glass bottle, exposed to diffused 
daylight, had, after 365 days, the strengths 98°16 and 98:04. In con- 
clusion, the solution should be kept in a bottle of blue glass, or pre- 
ferably in the dark, and should be protected as much as possible from 
the air. A very small quantity of potash may be added with advan- 
tage, in accordance with the experience of A. V. Harcourt, but the 
t free in addition of ammonium carbonate, as recommended by Rose, is decided] y 
me injurious. H. B. 
ium wire 
by hydro- Estimation of “Plaster” in Wines. By E. Hovuparp (Bull. Soc. 
Sie aley Chim. [2], 36, 546—547).—The apparatus required consists of ten test- 
ds this as tubes, in two rows of five each, a 25 ¢.c. pipette, graduated in 5 e.c., and a 
hydroge burette, graduated in five divisions in such a way that each division is 
B. B. ('Se.c. larger than the preceding one. 5c.c. of the wine to be tested are 
rua from the pipette into each of the first row of test-tubes, and Marty’s 
By 8. U. standard solution (10 c.c. = 0'1 gram potassium sulphate) is then added 
the soln- in such a way that a quantity corresponding to the first division (05 c.c.) 
pour isadded to the first tube, a quantity corresponding to the second divi- 
powremm sion (1'0 c.c.) to the second tube, and so on. Boil, filter the contents 
iosulphate of each tube into the corresponding tube of the second row, and then 
ved iodine, add a drop of the standard solution to each tube, and observe in which 
| remained aslight turbidity is produced. If a turbidity is produced, for example, 
a“ strength in tube No. 2, but not in No. 3, then the wine contains more than 
acid added 2 grams potassium sulphate per litre, but less than 3 grams. With 
¢. J, 1880, practice the amount of sulphate may be rapidly estimated to within 
° eeeoin, fy 29 gram per litre. C. H. B. 
T'wo serie i ss : 
lowing are Electrolytic Estimations and Separations. (Dingl. polyt. J., 
tion being 242, 440—444. ) 
Cobalt.—On treating a solution of a salt of cobalt with an excess of 
+ 365 days. potassium oxalate, and subjecting the clear solution to electrolysis, the 
wine red coloration is rendered dark-green, which colour diminishes in 
Il. intensity as cobalt is separated metallically on the negative electrode. 
97°5 A better and quicker separation of the metal is effected by replacing 
98°14 the potassium oxalate by the ammonium salt. By exposing the hot 
99°86 solution to the electric current, cobalt is obtained in the form of a 
ter 5 days) irmly adhesive coating of a grey colour. 


Nickel.—The determination of nickel may be conducted in a similar 
manner, the metal adhering firmly to the electrode in the form of a 
grey coating. 

Jron.—This metal separates as a shining, steel-grey, firmly adhesive 
mass. The reduced iron may be exposed to the air for days, without 
showing signs of oxidation. 
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Zine separates with a dark-grey colour, the metal being soluble jy 
dilute acids with difficulty. 

Manganese is completely precipitated by converting it into the soluble 
double compound (by the addition of an excess of potassium oxalate), 
and passing an electric current. 

Bismuth does not adhere to the electrode as firmly as the above. 
mentioned metals : hence it is necessary to use a very large surface for 
the deposition, in order to avoid any loss of metal on subsequently 
washing the mass with water, alcohol, and ether. 

Lead.—The electrolytic determination of this metal cannot be recom. 
mended, owing to the rapid oxidation of the deposited metal. 

Copper separates from the double salt of ammonium oxalate very 
readily. An excess of oxalate should be present, and a strong current 
used. 

Jadmium and ammonium oxalates when subjected to electrolysis, 
precipitate cadmium as a grey coating, which adheres sufficiently to the 
electrode te allow of its being washed without loss. 

Tin separates from its hydrochloric acid solution as readily as from 
the double salt of ammonium oxalate, in the form of a fine silver-grey 
layer. 

0 separates from its hydrochloric acid solution in the metallic 
state, but does not adhere firmly to the electrode. The reduction is 
facilitated and the separation effected more completely by treating the 
solution with sulphuretted hydrogen, neutralising with ammonia, and | 
adding ammonium sulphide. The precipitate produced has a light 
grey colour, and adheres firmly to the electrode. 

Arsenic cannot be separated quantitatively by electrolysis. 

For the separation of tron and manganese, the solution of iron, man- 
ganese, and ammonium oxalate is subjected to electrolysis. However, 
the separation of both metals is successful only when the formation of 
manganese dioxide is prevented until the greater part of the iron has 
been deposited, which is accomplished either by the addition of sodium 
phosphate, or by using a large excess of ammonium oxalate. 

Quantitative Separation of Iron and Aluminium.—By subjecting the 
solution of iron-ammonium and aluminium-ammonium oxalate, treated 
with excess of ammonium oxalate, to electrolysis, iron first separates 
on the negative electrode, in the form of a firmly-adhering layer, 
whilst aluminium oxide remains in solution so long as the quantity of 
ammonium oxalate is greater than the quantity of ammonium carbonate 
produced. ' D. B. 


Investigation of Iron and Iron Ores. (Dingl. polyt. J., 242, 
435—439.)—For the determination of ferric oxide in iron ores, 
Pszczolka recommends the titration method with sodium thiosulphate 
and potassium iodide, the process which he adopts being described 
more minutely in the original paper. 

Referring to the potassium permanganate method, Sorge mentious 
that it is not absolutely necessary to dissolve the iron ores in sulphuri¢ 
acid, which frequently gives rise to imperfect solution, but that acct 
rate results are obtained in the presence of a small quantity of free 
hydrochloric acid, provided that largely diluted and cold solutions at 
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operated on. Sorge recommends titrating the ferric oxide with 
stannous chloride and iodine, the method which he proposes to adopt 
being rapid in execution, and enabling the worker to use a concentrated 
hydrochloric acid solution of the iron-ore. 

For the determination of silicon in pig-iron and steel, Brown and 
Shimer dissolve 1 gram of the metal in 25 c.c. nitric acid (sp. gr. 1-2), 
and add 25 to 30 c.c. of dilute sulphuric acid (1 in 8). The nitric 
acid is expelled by evaporation, the residue taken up with water, 
filtered hot, and the separated silicic acid washed with hot water. 

D. B. 

Carbohydrate from the Chemically combined Carbon in 
Cast-iron, and the Estimation of that Carbon in Cast-iron, 
Wrought-iron, and Steel. By J. A. Zasupsxy (Jour. Russ. Chem. 
Soc., 1882, 3).—On treating Swedish “ spiegeleisen,” free from man- 
ganese, graphite, sulphur, or phosphorus, and containing 4104 per 
cent. of combined carbon and 0°23 per cent. of silicon, with cupric 
chloride (a mixture of copper sulphate and sodium chloride), the 
combined carbon is converted into and separated as a dark-brown 
body, having the composition of a carbohydrate. The analysis cor- 
responds with the formula C,.H,O;, and a similar body was obtained 
on decomposing cast-iron by chloride of silver or by electrolysis. On 
gently heating it with common nitric acid, the carbohydrate is converted 
into a cinuamon-red nitro-compound, easily soluble in nitric acid. 
This explains the red colour of the nitric acid solution of cast-iron 
when the combined carbon is estimated by Eggertz’s colorimetric 
method. The compound contains 53°71 C, 2°95 H, 2°90 N, and 
40440 (by difference). A nitro-compound of different composition 
was obtained in a similar way from Bessemer steel. The author 
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Howeve obtained halogen-derivatives of the above carbohydrate, e.g., the 
rmation of iodine compound, CoH 1045. 
eo iron ke For the determination of combined carbon in cast-iron, wrought- 


iron, and steel, the metal is dissolved in a solution of copper sulphate 
and sodium chloride. The precipitated copper is dissolved either in 
the same liquid or in ferric chloride. The combustible part of the 
residue contains 65 to 72 per cent. of combined carbon, according to 
the purity of the metal. As the result of many analyses, the author 
gives the following coefficients for carbon in.that residue :—0°715 for 
“spiegel,”” free from manganese; 0°685 for manganese-spiegel; (0°70 
for white iron and pure grey iron; 0°655—0'675 for different kinds of 
sft steel; 0°675 for hard steel; 0°690 for wrought-iron. The 
coeficients, 0°67 for all kinds of steel and iron, and 0°70 for all kinds 
of “spiegeleisen,” may be used as approximately true. The author 
considers his method more accurate and practicable than Eggertz’s 
iodine process. 


Solubility of Silver Chloride in Water. By J. P. Cooke 
(Chem. News, 44, 234—236).—During the analysis of antimonious 
chloride, it was noticed that on adding the washings (warm water) of 
the silver chloride precipitate to the filtrate, it became turbid. This 
slubility of silver chloride has been examined by Stas, whose results 
the author confirms and extends. The chloride is most soluble when 
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flaky, but on continued washing with hot water it becomes pulverulep 
and insoluble. 14 grams of silver chloride washed with aboy 
60 litres of boiling water loses about 15 per cent. of its weight, onl 
about 1 mgrm. becoming reduced. The same result is obtained oy 
using acidified water, viz., from 5—200 c.c. of nitric acid (g = 1-355) 
per litre. If the wash-water contains a little silver nitrate, its solvent 
action is diminished, and with 1 decigram per litre is né/. 

A wash-water just acidified with hydrochloric acid has a greatly 
diminished solvent action, but the latter cannot thus be entirely cor. 
rected. That the water acts simply asa solvent is shown by a con. 
siderable portion separating out on cooling, and this in most minute 
cubes. It was found that 1 litre of boiling water shaken or boiled 
for one hour with an excess of precipitated silver chloride gave with 
silver nitrate 0'0020, and with hydrochloric acid 0°0009 gram of pre- 
cipitate. To show the influence of this solubility, two series of four 
determinations of the chlorine in antimony chloride were made, wash. 
ing in the first with boiling distilled water, in the latter with hot 
water containing 0°01 per cent. silver nitrate, finally washing with 
cold water only. Ist series, mean per cent. of chlorine 46°422, with 
maximum difference from mean 0°047; 2nd series, 46°634, with 
a maximum difference from mean of 0°017; difference between means 
of two series 0°212. By this simple device, the advantages of washing 
with hot water may be secured, whilst its solvent action is prevented. 
The effect of this solvent action on the author’s recent determination 
of the atomic weight of antimony is discussed. The solubility of 
silver bromide is almost too small to allow of its estimation ; in col or 
tepid water it is practically insoluble, but in boiling water is not mor 
soluble than silver chloride is in cold water. For the determination of 
atomic weights, the analysis of a bromide can be much more accurately 
carried out than that of a chloride. H. B. 


Electrolytic Determination of Copper and the Formation 
and Composition of so-called Allotropic Copper. By J. 3 
Mackrmrosu (Chem. News, 44, 279—281).—When the copper is pre 
cipitated from a nearly neutral solution of the nitrate in presence of 4 
small quantity of an organic acid, the results obtained are always 
higher,—on the average 1°25 per cent.,—than when a solution of the 
nitrate is used. This excess is due to the reduced metal containing 
carbon, hydrogen, and nitrogen, viz. :— 


C. H. N. Cu. 
0°'74—0°95 0°06—0°12 0:19—0°20 96°85 = about 98°00. 


The remaining 2 per cent. is probably oxygen; but no cuprous oxile 
is present. Allotropic copper prepared according to Schiitzenbergers 
method by the electrolysis of the acetate, was found to contain C per cett 
0°42—0°47, and H per cent. 0'09—0'10; this copper is very porous and 
brittle, and on standing or warming to 100° in the air, it absorbs ove! 
2 per cent. of oxygen, and, according to Schiitzenberger, contalls 
5—10 per cent. of cuprous oxide. The metal prepared from a solutia 
of the nitrate containing citric acid, &c., is quite stable in the al 
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Considering the fine state of division of the “allotropic” copper 
and the presence of organic compounds therein, the author thinks 
that the anomalous reactions can be sufficiently explained without 
assuming the existence of a new form. Also the deposition of the 
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ained on 


= 1:355) copper for analytical purposes must take place from the solution of 
ts solvent the sulphate, and not from the nitrate with addition of organic 
substances. H. B. 
a greatly Ae 
irely cor- Detection of Fusel-oil in Spirit. By A. Jorrisow (Bied. Centr., 
by a con 1881, 791).—One-tenth per cent. of fusel-oil can be detected in spirit 
st minute by the addition of 10 drops of colourless aniline, and 2 to 3 drops of 
or boiled sulphuric acid, to 10 c.c. of the spirit: a red coloration is produced. If 
gave with less than 0°l per cent is present, then a greater quantity of the spirit 
m of pre: must be shaken up with chloroform, and the test applied to the residue 
es of four after evaporation of the chloroform. E. W. P. 
ide, wash- 
with hot Detection of Starch-sugar Syrup mixed with Sugar-house 
hing with Molasses. By P. Casamasor (Chem. News, 44, 265).—A quantity of 
-422, with J the syrup is stirred with three times its volume of strong methyl 
634, with fi alcohol (935° Gay-Lussac’s alcohometer). A genuine sugar-house 
een means [™ syrup when treated in this way will dissolve with the exception of a 
of washing very slight turbidity, which remains suspended ; if, however, it con- 
prevented. J] tains any admixture of starch-sugar it is very turbid, and when left at 
ermination § rest separates into two layers, the lower being a thick viscous deposit 
lubility of (J containing the glucose syrup. Some thin syrups when treated in this 
; in col or J way deposit hard sugar crystals, which, however, cannot be confounded 
s not more J with the above. Ethyl alcohol of the above strength cannot be used, 
nination of J % genuine syrup does not dissolve in it. The adulteration may also 
accurately be detected by combining the determinations of sp. gr. and of rotary 
H. B power, or of reduction with the copper test. H. 
Pormation Action of Gluconic, Saccharic, Lactonic, and Mucic Acids 
By J.B - an Alkaline Copper Solution. By H. Kririant (Ber., 14, 
> is pre *529—2530).—Fehling’s solution is not reduced by gluconic, saccharic, 


lactonic, or mucic acids. ww Ge We 


resence of & 
are always 
tion of the 
| containing 


Estimation of Free Acids in Animal and Vegetable Fats. 
By F. Sroumann (J. pr. Chem., 24, 506—512).—The author finds 
Barstyn’s method inefficient. It consists in shaking the fat with an 
eval (or double) volume of 90 per cent. alcohol; the acids are sup- 
posed to be taken up, and the oil to be left perfectly free from acid. 
In this paper it is shown that the oil retains a considerable quantity 
ofacid even after repeating the treatment with alcohol six times; and 
her, that this residual oil (or an oil poor in acids) willeven absorb 
ne acid from its alcoholic solution when shaken with it. The 
dermentioned modification of F. Hofmann’s method is recommended 
efficient : to 10 grams of oil (or solid fat, dissolved in ether), 100 c.c. 
f 96 per cent. alcohol, of known acidity, is added: the whole is 
en titrated with standard barium hydrate solution (7 grams Ba(OH), 
1 litre), a few drops of a neutral solution of rosolic acid being vsed 
indicator, ee 
VOL. XLII. 29 
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Examination of Turkey-red Oil. (Dingl. polyt. J., 242, 454) 
—To determine the percentage of fatty acids, Briihl agitates 50 grams 
of the oil to be examined with 20 grams dilute sulphuric acid (1 in 10), 
and extracts the sulpho-ricinoleic acid with 30 c.c. ether: 61° per 
cent. of this acid was obtained. 


Supposed Reagent for Distinguishing Ptomaines from 
Vegetable Alkaloids. By P. Spica (Gazzetta, 11, 486—487)~ 
Brouardel and Boutmy have proposed to use potassium ferricyanide 
to distinguish between ptomaines and the natural alkaloids, stating 
that it is reduced by the former, but not by the latter. The author, 
however, shows that the ferricyanide is reduced by many of the 
vegetable alkaloids, such as strychnine, brucine, veratrine, nicotine, 
conine, morphine, and narceine. With atropine, quinine, and cinchoni- 
dine, the reduction takes place slowly, and is but feeble. 

C. E. G. 


Titration of Gnolin and Gfnotannin in Wine. By F. Jey 
(Compt. rend., 93, 966—969).—The colouring matter of wine, like 
tannic acid, decolorises iodine solution, 100 parts of tannin cor. 
responding to 61°7 parts of the colouring matter (cenolin). On this 
fact the author bases a method for the titration of the colouring matter 
in red wine. 

3-—5 c.c. of a saturated solution of sodium bicarbonate are added to 
10 c.c. of the wine, and the latter titrated with iodine. The end of 
the reaction is indicated by a method described in the paper. The 
colouring matter from another portion of the wine is then extracted 
with ether, and the dissolved cenotannin titrated with iodine. The 
difference between the quantity required in the first and second oper 
tion gives the wnolin. Wines coloured artificially with campeachy, 
cochineal, &c., which also act upon iodine solution, should be treated 
with tannin (0°l gram to 10 c.c.), whereby the colour of the wine 
becomes considerably brighter. T. C. 


Technical Chemistry. 


Dowson’s Apparatus for making a Cheap Gas for G 
Motors. (Dingl. polyt. J., 242, 449.)—By means of the followi 
apparatus, a powerfal gas of regular constitution is said to be p 
duced :—The retort or generator consists of a vertical iron cylinde, 
which is covered internally with a bad conductor of heat, so a8" 
avoid loss of heat and oxidation of the metal. At the bottom of th 
cylinder there is a grate to receive the fire, under which a ¢l 
chamber is placed. Into this a stream of superheated steam p 
carrying with it a continuous current of air. The steam p 
forces this mixture of steam and air upwards through the red- 
fuel; thus the combustion is maintained and the steam decomp 
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2, 454.) The evolution of gas in the generator is constant, and the qnality 
0 grams of the gas regular. The gas obtained is a mixture of hydrogen, 
lin 10), carbonic oxide, and nitrogen, with a small percentage of carbonic 
61:9 per acid, which has escaped decomposition. It is best to use anthracite 
D. B. coal as fuel. For gas motors, it is not requisite to purify this gaseous 


mixture. The gas burns with a smokeless flame and deposits no 
soot. 


Prael Preserving Wood by means of Copper Sulphate. (Dini. 
s, stating polyt. J., 242, 444—446).—De Lafollye describes Boucherie’s method 
e author, of preserving wood by forcing a solution of copper sulphate into the 
y of the timber, especially with reference to the preservation of telegraph 
nicotine, poles cut from resinous wood. A series of experiments was made 
cinchoni- with a view of determining the change which copper sulphate suffers 
when injected into green wood, seasoned wood, and wood in different 
. E. G. stages of decay. Green wood absorbs large quantities of copper sul- 
oF. Jaa phate, which gradually disappears on using the wood without altering 
yo: like  Sconstitution. This observation leads to the assumption that the 
yee ». [Ip ‘tee salt per se is not the preserving medium, but that the antiseptic 
el his action is brought about by a certain quantity of copper sulphate 
ain having combined with the wood cells. This circumstance does not 
“er apply to wood in a partial state of decay ; such wood when used not 
e added to merely loses all its free copper sulphate, but the quantity of com- 
The end oi bined salt diminishes in accordance with the progress of the process 
. Thee decomposition, As to the preservation of telegraph poles, it is 
.; tracted (Mentioned that young trees are more easily and efficaciously preserved 
” ae The fa than older trees. 
-ond ve Preparation of Chlorates. (Dingl. polyt. J., 242, 454.)—On 
eager decomposing the product of the action of chlorine on milk of lime with 
Ae aa potassium chloride, part of the potassium chlorate on crystallisation 
. remains in the calcium chloride mother-liquor, and cannot be reco- 
vered. Pechiney diminishes this loss by removing the greater portion 
of calcium chloride previously to the decomposition with potassium 
chloride. This is effected either by concentrating the solution and 
crystallising out, or adding calcium oxide. It is best to use both 
methods one after the other. On heating, basic chlorides are obtained, 
which are separated from the liquor. They contain large quantities 
of calcium chlorate, and are decomposed by hot water. The solution 
of calcium chloride and chlorate is then evaporated, after the separa- 
s for ton of the lime. This mixture is capable of yielding larger quantities 
he follow! of potassium chlorate than the ordinary method. For the preparation 
-d to be ‘sodium chlorate, sodium sulphate is used, the calcium oxide re- 


ining in solution being separated with sodium hydroxide. 
D. B. 


ote Extraction of Metallic Zine from its Solution by Aid of 
sich aa Electric Current. (Dingl. polyt. J., 242, 390.)—According to 
team P kow, the form in which the separation of metallic zinc takes place 
sn p hen an electric current is passed through a neutral solution, depends 
ie the concentration of the latter and the power of the electric 


nt. With an increase of both, the reguline form of the separated 
292 
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metal is transformed more and more into the granular and even fine. 
grained form, the size and distance of the poles being the same in all 
cases. Hence it is necessary to use concentrated zinc solutions con. 
taining as much as 20 to 30 per cent. zinc. The decomposition js 
effected in square boxes, made of wood or earthenware, the dimensions 
being 1 to 1:2 m. high, about 1 m. wide, and 3 to 4m. long. As 
cathodes, zinc plates or latticed boxes filled with coke are used; as 
anodes, mixtures of zinciferous ores, with or without coke placed in 
latticed boxes, or coke alone may be used. 


Puritication of Arsenical Copper. By. J. Garnier (Compt. 
rend., 93, 1148—1149).—The author employs a basic hearth, con- 
sisting of a mixture of lime and pitch, and over this a false hearth of 
limestone, mixed with manganese dioxide, which is renewed at each 
operation. The furnace is then charged with the copper, and during 
fusion the limestone and manganese dioxide become heated and evolve 
carbonic anhydride and oxygen, which permeate the semi-fiuid metal, 
stirring it up and oxidising it. When the metal become sufficiently 
fluid, the lime and protoxide of manganese rise to the surface, tra. 
versing the molten metal and uniting with most of the arsenic acid. 

To remove the last traces of arsenic, the copper is allowed to cool 
antil pasty in a current of air, and is then remelted with a further 
addition of basic slag. 

A sample of copper from Rio Tinto gave the following result :— 


Arsenic Tron 
per cent. per cent. 
J Mere O'789 0°320 
After Ist fusion........ 0141 9-022 
eee eee 0-113 traces 
oe SD, <edaikta 0-023 “= 


This method renders roasting unnecessary, and the almost complete 


absence of silica diminishes the loss of metal in the slag. 
L. T. O'S. 


Brewing in Japan. By R. W. Arkinson (Chem. News, 44, 230- 
233).—The process consists first, in the preparation of “ kdji,” which 
corresponds to our malting; and secondly, in the conversion of this 
by fermentation into “‘saké.” The grains of rice are deprived of the 
husk, testa, and embryo, steamed for about one hour, thrown on straW 
mats, and allowed to cool. At about 26° C., a small quantity of 
the spores of a mould is mixed with a little of the rice, the mixture 
seattered over the remainder, and well mixed with it by hand. It 
retains its temperature for 24 hours, after which it is placed 
shallow wooden trays, transferred to underground chambers, kept # 
26°, and provided with a slow circulation of air. The mass heats 
up to 41°, the spores throwing out filaments of mycelium, whilst 
oxygen is absorbed and carbonic anhydride abundantly formed. 3; 
this time the mass has become matted together, when it is cooled by 
spreading it out, again collected into heaps, and allowed to heat, afte 
which the kdji, as the rice has now become, is spread out and allow 


B-h we = 
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en fine. to completely cool. The rice (dry) used loses about 11 per cent. of 
e in all . . 
its weight. 
ns con- 
sition is Insoluble in Water. 


ensions Starch. Cellulose. Fat. Ash. Albuminoids. 


pti Whiteoss rice dried’ | 9227 479 «049046 7-50 
— Kéjidried at 100°..° 56°00 = 420 «0-43. 009Ss«i150 
(Compt. Soluble in Water. 

—— ' Spreie™. Dextrose. Dextrin. Ash. Water. 
at each J Whitoned rice dried | 1.95 191 0-63 = 100-00 12-70 
— Kéji dried at 100°..° 834 25°02 388 052 = 99:98 25°82 


'd metal, 


ficiently The percentage of starch calculated from the amounts of starch, 


dextrose, and dextrin present in the kéji amounts to 82-4, agreeing 


re with that present in the original rice. A cold decoction of kéji renders 
pe al thick starch-paste quickly liquid, especially at about 45°. If the 
- farther koji is digested with water 3—4 hours at 50—55°, almost the whole 


of the starch goes into solution as dextrose. Unlike malt extract, 
koji can convert maltose into dextrose. The materials used in mashing 


me and fermentation consist only of steamed rice, kéji, and water. A 
mash is made of steamed rice Z bushels, kéji 3 bushel, and 16 gallons 
of water, and kept between 0—5° for several days; this is always 
done in the winter. It is then warmed, when fermentation sets in, 
and continues for several days, the temperature rising to about 23°, 
when it is cooled. It then contains about 10 per cent. alcohol, but the 
object of this fermentation is rather to produce a ferment which in 
the second stage will cause the rapid conversion of dextrose into 

complete Hi aleohol. 

Glycerin, ash, 

T. O'S. ee Alcohol. Dextrose. _ Dextrin. and albuminoids. 

ash jus r : . 

44, 23)— on the Sth day Wee _ sens “oe sas 

ji,” which Hl After heating, 7th day .. 5-20 5°40 7-00 114 

on of this, «ddthday.. 9°20 050 257 1-93 

ved of the 

1 on straw Fixed Volatile Water Calculated starch 

nantity of ies tae a _ acid. acid, by diff. undissolved, 

a jus erore heatin q - EKKO aon. 
ey" ike Sh dep ..-.. $0019 0-008 81553 20-43 


After heating, 7th day... 0°310 0°150 80°800 10°68 
r »  14thday.. 0300 0-030  85°470 12°05 


s, kept a 

— ve The percentage of starch in the rice used was 32°17; subtracting from 
om, Br ‘San amount corresponding with the amounts of alcohol, dextrose, 
mt aud dextrin formed, the percentage of “ starch undissolved” is found. 
— 's mash is now mixed with fresh quantities of steamed rice, kéji, 


‘ul water; the fresh k6ji is required to bring the starch of the rice 


nd allow? i int, solution, since that added in the preparation of the mash is ex- 
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hausted ; and as fast as the starch becomes converted into sugar, it js 
acted on by the ferment of the mash, and converted into alcohol and 
carbonic anhydride. Thus, unlike the English brewing, the amount 
of alcohol may be very largely increased by successive additions of 
rice and k6ji. 

After fermentation, the mash is filtered, the tuns are rinsed with 
water, and this is added to the rest of the brew, thus slightly lowering 
its strength. Thealcohol contained in the insoluble residue is obtained 
by distillation. The yield is not much more than 50 per cent. of that 
theoretically obtainable from the starch. There is no great variation 
in the composition of this saké; it differs markedly from beer in the 
very minute proportions of dextrose and dextrin which it contains, 


Glycerin, ash, 


Alcohol. Dextrose. Dextrin. and albuminoids. 
(1.) Lowest ........ 11:00 0°200 014 1-580 
(2.) Highest........ 13°73 0°404 0-18 1833 
Fixed Volatile Water Specific rota- 
acid. acid. by diff. Sp. gr. tory power. 
(1.) Lowest...... 0-130 0°014 86-936 0-991 20°6 


(2.) Highest .... 0148 0°026 83°684 0-989 240 


During the hot summer months, the beer requires to be continually 
watched, and heated abont once a month, in order to keep it from 
turning. H. 32. 


Treatment of Wine Casks. By Nessier (Died. Centr., 188], 
636—637).—The author thinks the ordinary mode of sulphuring 
empty wine casks not effective. Many germs of mould escape destrue- 
tion in the process, and, if it is frequently repeated, sulphuric acid 
forms and attacks the wood; the casks should be well rinsed with 
cold water between each operation; hot water produces ill-smelling 
and tasting bodies. He considers washing with sulphuric acid, 
} pound in 1 hectolitre water, the most effective cleanser. J. 


Effect of Gypsum on the Constitution of Wine. By Kaistr 
(Bied. Centr., 1881, 632—633).—According to Griessmayer, whet 
gypsum is added to the must, it forms with the tartar present neutral 
calcium sulphate and free tartaric acid, which latter reacts on the 
sulphate, forming bitartrate and acid calcium sulphate. The ash of 
such wine is neutral, and does not give out carbonic acid when treated 
with hydrochloric acid. When gypsum is added to the finished wine, 
the alcohol prevents its solution, but it carries down many impurities. 
The author’s experiments were undertaken to test the value of these 
conclusions. He found that the calcium bitartrate became bisulphate, 
and the total tartaric acid became insoluble as a neutral calcium tal 
trate. In the finished wine, by the addition of gypsum, the tartare 
acid is replaced by sulphuric acid, and there is a perceptible increas 
in the calcium, the other contents remain unaltered. From the pr 
portions of the ash to the extractive matter, the author is able ® 
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declare with certainty whether the wine has been plastered as must 
or finished wine; in the first case the ash is disproportionally high ; 
in the other it remains normal. 

As to the question whether a plastered wine should be called adul- 
terated, the author says that an article which, by treatment, is de- 
rived of its most characteristic constituent, tartaric acid, whilst 


ar, it is 
hol and 
amount 
tions of 


gerbe another substance, calcium bisulphate, not normally present, is intro- 
sbtained duced, cannot be called anything but adulterated. J. F. 


_ of that 
‘ariation Changes which Lemon Juice Undergoes. By I. Macacyo 
r in the (Gazzetta, 11, 443—450).—The author has made numerous determina- 
see tions of the acidity of lemon juice, and of the amount of citric acid (by 
Warington’s method) in it in various conditions. He finds that the 
te, = alcoholic fermentation which takes place when freshly expressed 
preg lemon juice is kept, does not diminish the amount of citric acid present, 
a but that this is succeeded by another fermentation during which 
— bacteria make their appearance; this causes the amount of citric acid 
scific rota- to diminish, and the proportion of other acids—chiefly acetic and pro- 
ry power. pionic—to increase. In like manner, juice expressed from fruit which 
206 ispartly rotten contains other acids besides citric acid, sometimes as 
24:0 much as 10 per cent. of the total quantity. Comparative experiments 
made by concentrating portions of the same fresh juice over a water- 
itinually bath and the open fire, showed that in the latter case there is a con- 
it from siderable loss of citric acid, sometimes as much as 8 to 9 per cent. of 
H. 3. the whole, but if the juice has undergone the alcoholic fermentation 
before being evaporated over the open fire, the loss is not so great; 
., 1881, at the same time, a certain quantity of citrates is formed, so that the 
Iphuring acidity, as determined by alkalimetric titration, is less than that which 
destruc- would be produced by the citric acid present if it were all free. 
uric acid The author considers that the ordinary system of analysis based on 
sed with acidimetry usually gives erroneous results, as either more or less citric 
smelling acid may be present than is indicated by the acidity. Warington’s 
ric acid, method of determining the citric acid as calcium citrate, although 
LF. open to objections from a scientific point of view, is both convenient 
and sufficiently accurate for commercial purposes. C. E. G. 
y Kaiser 
or, whet Oil of Anda-Assu. (Pharm. J. Trans. [3], 12, 380.)—This oil 
t neutral is obtained from the seeds of the Johannesia princeps, Vell., a large 
s on the tree of Brazil, of the natural family Euphorbiacew. The seeds have 
he ash of long been used as a purgative. By expressing 50, weighing about 
n treated 300 grams, about 48 grams of a fine clear slightly yellowish odourless 
red wine, oil is obtained. Its taste is at first somewhat nauseating, afterwards 
npurities. saccharine. It dissolves in ether, oil of turpentine, and benzene, soli- 
of these lifes at 8° (sp. gr. 6°9176 at 18°). 
su! phate, M. Olliveira found 0:4 per cent. of an active principle, which he 
cium tar # “alls Jchannesine, in the seeds. The oil produces the same degree of 
» tartaric # “fect as castor oil, with a smaller dose, and it has not the repulsive 
, increase odour of the latter. A griping principle seems to reside in the embryo, 
. the pro # din the skin of the seed ; both of these should, therefore, be removed 
s able te When making an emulsion of the seeds. ¥..b. ©. 
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Cotton-seed Oil. By E. Scuerse (Chem. Centr., 1881, 703) ~ 
The author has examined a sample of pure cotton-seed oil, and finds 
it suitable for many purposes for which olive oil is used. The oil at 
ordinary temperatures is clear, transparent, and of a golden-yellow 
colour, of mild taste and without smell; sp. gr. = 0°923. The oil 
does not belong to the drying class, although it gives imperfectly the 
nitrous acid reaction (elaidic acid test); it does not, however, give a 
green coloration with acids or alkalis; with concentrated sulphuric 
acid, it gives a dark-brown coloration. It solidifies at 1”, is readily 
saponified with caustic alkalis or lead oxide; with ammonia, it forms 
a good liniment. Towards solvents (ether, benzene, &c.) it behaves as 
salad oil. 

From these properties it is easy to sophisticate commercial salad 
oil with the cheaper cotton-seed oil; or even to substitute the one for 
the other; but the presence of the latter is revealed by the imper- 
fect elaidic acid reaction, its sp. gr. its solidifying point, and its ready 
and complete solidification. Vv. =, 


Researches executed in 1880 at the Dairy Station of Fan 
(Cantal). By E. Dvucravux (Ann. Agronomiques, 7, 255—285).— 
‘In this paper, the author discusses the observations made during 1880 
in connection with the general results of his previous researches, on 
the part played by microscopic organisms in the ripening of cheese 
(ibid., 4,5; 5,5; 6, 161). 

Having previously described in detail the life history of a few of 
these organisms, he has now, by partial study of a greater number of 
species, generalised the chief conclusions which he had drawn. 

These microscopic organisms develop at the expense of the casein, 
the fat remaining unaltered, except as the result of a secondary action, 
viz., saponification by the carbonate of ammonia, which is an ultimate 
product of the alteration of some of the casein ; a little of the glycerol 
thus liberated may also ferment. These secondary changes are incon- 
siderable in amount and in effect on the former. The casein, which 
serves as the nutriment of the ferments, is by them resolved intoa 
descending series of groups of decomposition-products. These include 
soluble albuminoids; alcoholic extractives; crystallisable compounds 
like tyrosine, leucine, alanine; acetate, butyrate, valerate and other 
ammonium salts of the fatty acids, and finally, ammonium carbonate, 
which renders the ripened cheese feebly alkaline. It is to the various 
mixtures of these direct products of the action of the ferments that 
the flavours of the various cheeses are due; their amount, however, 
bears but a small proportion, like that of a condiment, to the mass of 
alimentary material, which has a different origin. 

The living cells of the microscopic ferments secrete bodies of the 
nature of diastase, which have the properties of chemical reagents, and 
effect decompositions in the casein throughout the mass of the cheese, 
the living cells from which they originated existing only on the surfaces 
in contact with air. These diastases are of two kinds: a variety (like 
rennet) which coagulates milk, but cannot bring about the re-solution 
of the coagulum, and a second variety (resembling the pancreati¢ 
ferment) which can digest and dissolve the precipitated casein. It 8 
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this second variety which plays the chief part in the ripening of 


3).— 
cheese, the coagulated casein being invariably produced by the action 


finds 


oil at of rennet. The digestive diastase can transform curd in a few days 
rellow into products having the appearance and consistency of brie or 
he oil camembert cheese, but quite insipid, since they lack the flavouring con- 


stituents which have been enumerated above as the direct products of 
the growth of the microscopic organisms. 

Rennet Diastase.—'The coagulating diastase resulting from the living 
ferments of cheese being similar to rennet diastase, a study of the 
latter will disclose the properties common to both. The active portion 
of rennet prepared in the ordinary manner is the dried mucous mem- 
brane forming the interior lining of the calf’s stomach. The external 
muscular coat, and the granules of coagulum found in the stomach are 
also impregnated with it to a less extent. These granules of curd 
contain numerous microscopic ferments, which as soon as the calf is 
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ohurie 
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me for 


imper- 
ready killed, and during the days taken up by the drying of the rennet, 
» Ve secrete the active diastase of the rennet. The coagulation produced 
by the rennet is therefore effected in the same manner as that some- 
f Fan times brought about by the use of a piece of old cheese. The multi- 
85).— plication of the microscopic ferments and the consequent increase of 
g 1880 diastase continue during the maceration of the rennet, so that the 
hes, on liquid, with additions of water or skim milk in place of the portion 
cheese removed daily for use, retains its coagulating power until the appear- 
ance of putrefactive organisms, when it is thrown away and a fresh 
few of maceration made. Solutions of rennet diastase thus made have no 
uber of constant coagulating power; it is almost nothing at first, begins to be 
well marked in 24 hours’ time, and then reaches a maximum, and 
casein, gradually declines. The concentrated solutions found in commerce 
action, (“essence of rennet”), like that of Hansen of Copenhagen, are much 
Itimate more uniform, and 1 litre of these will coagulate 10,000 to 15,000 
rlycerol litres of milk. The method of preparation is kept secret, but a similar 
» Incon- and very active rennet essence may easily be prepared as follows :—The 
, which stomach of a young calf is washed rapidly with plenty of water, dis- 
| into a tended, and exposed to the air for two orthree months. The part next 
include the pylorus is removed, the remainder cut up into small pieces and 
)pounds macerated for two or three days in 6 times its weight of a 5 per cent. 
d other solution of salt; 5 per cent. of salt and 10 per cent. of alcohol (or 
rbonate, » per cent. boric acid) are now added, the clear liquid decanted, the re- 
various mainder filtered, and the filtrate mixed with the decanted portion. It 
nts that isnot absolutely necessary to take a calf living entirely at the udder; 
oweve?, the rennet diastase persists for eight or ten months, being gradually 
mass of replaced by pepsine. Rennet essence, however prepared, must be 
preserved in the dark, in full bottles, tightly corked. By adding 7 or 
s of the ‘times its volume of alcohol to rennet essence, a mass of mucus is 
nts, and Precipitated which carries with it all the diastase. The precipitate 
» cheese, may be filtered off after 12 hours (not more), and dried at a gentle 
surfaces heat. In this state it resists well the action of the air, and may be 
oty (like dissolved in water when required for use. 
solution The ordinary temperature of coagulation is 25—35°; at 65° the 
ncreatic J diastase is destroyed ; at 10° pure rennet may be left in contact with 
. tJ sterilised milk for an indefinite time without causing coagulation ; 
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at 41° the maximum effect is produced, whilst the temperature of mi) 
as it comes from the cow is 37°. The coagulation power of a prepara. 
tion of rennet may be expressed by the quantity of milk which 1 ¢.c. of 
it can coagulate at 37° in 45 minutes (a period commonly allowed). The 
time required for coagulation is inversely proportional to the quantity 
of rennet employed, provided that the former is not much less than 
20 minutes or more than 60 minntes, and the latter neither too large 
nor too small. Under favourable conditions, 1 part of dry mucus 
will cause the coagulation (in 45 minutes at 37°) of 200,000 parts of 
milk ; to produce this effect, the mucus need not contain more than 
10 per cent. of diastase. The coagulative power of the diastase from 
the living cheese ferments is not so easy to estimate as that of rennet, 
nor is the simple inverse relation between the quantity employed and 
the time of action so apparent; this is due to the fact that the 
digestive diastase is also present, and begins to exercise a solvent 
action on the coagulum as soon as it is formed. Like rennet diastase, 
however, the cheese diastase can cause the coagulation of an extremely 
disproportionate quantity of milk. 

Digestive Diastase.—This coexists with the rennet diastase in all the 
microbia examined by the author, but in variable proportion, and the 
effect produced on milk will vary with this proportion, with the 
nature of the microbia, with the supply of air, and with the tempera- 
ture. For example, clubbed vibriones (anaerobia) sown in milk ina 
deep tube, in 48 hours, produce a white, firm, very opaque coagulum; 
re-solution of this coagulum will commence by the aid of the digestive 
diastase produced, but will be very slow, and perhaps never complete. 
On the other hand, if the ierobia which the author calls filamentus tenus, 
be sown in milk in a shallow vessel at a temperature under 20° C., no 
coagulation will take place: the milk loses its opacity gradually from 
the top downwards, and in 48 hours has the appearance of whey; at 
30° or 35°, the same organism always produces coagulation, not 
because there is more rennet diastase produced, but because the ten- 
perature is more favourable to its action. Between these two ex- 
tremes, all the other cases are comprised. With iierobia, generally, the 
coagulum, when produced, is of short duration. 

The diastases can be separated from the microbia which have pro- 
duced them by adding alcohol to the solution ; this precipitates the 
diastases. The precipitate placed in contact with a fresh portion of 
milk, enables the action of the diastase on milk to be studied apart 
from that of the microbia. The diastases from all species of microbia 
ultimately convert milk into solutions differing amongst themselves 
no more than do specimens of casein from different samples of milk. 
This liquid remains amphoterous like normal milk (7.e., it blaes red 
litmus and reddens blue litmus). The soluble albuminoid into which 
the casein has been transformed is not precipitated by ebullition, nor 
by lime-water in the cold. 

Baryta-water produces whitish flocks ; copper sulphate, bluish 
flocks; mercuric chloride an abundant turbidity; potassium ferr- 
cyanide produces no precipitate ; acetic acid produces a very slight 
precipitate. The milk is in fact incoagulable by acids, and its easelt 
has become a true peptone. Bearing in mind the action of diastase 00 
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starch and other bodies, the author thinks it may here also be a 


f milk 
hydration, perhaps accompanied by polymerisation. The author 


epara- 


c.c. of points out the bearing of these results on the digestion of milk. The 
. The casein is coagulated by the rennet diastase in the stomach of the 
lantity young mammal, by the acid gastric juice in that of the adult. It 


cannot be again rendered soluble until the acid reaction has been 
neutralised by the bile, when the digestive diastase of the stomach 
and that of the pancreas come into play, and produce re-solution. 
This explanation justifies the common remark that a well-matured 


3s than 
> large 
mucus 
arts of 


e than rich cheese is a half-digested food. In the intestines, where the reac- 
e from tion remains neutral or alkaline, microbia may flourish, and by pro- 
rennet, ducing more digestive diastase still further assist digestion ; this is 
ed and proved by the presence in digested food of ammoniacal salts of fatty 


acids, leucine, tyrosine, &c. (even when cheese has not been eaten), 
which are not products of the action of diastases on albuminoids, but 
of the direct action of microbia. 

General Theory of Cheese-making.—Milk, even when just drawn from 
the cow, contains living organisms, derived from contact with the 


at the 
solvent 
iastase, 
remely 


all the udder, the hands of the milker, or the vessel in which it is received. 
ind the These are aérobia, which deprive the air of its oxygen, and produce 
th the diastases which coagulate the casein. A few drops of indigo carmine, 


mi pera- added to new milk in a full corked phial, soon lose their colour, which 


ilk in a is restored on opening the phial and pouring the milk through the air. 
yulum ; The time taken for this decoloration may be used as a rough test of the 
gestive keeping quality of the milk. Coagulation takes place in two ways. It 
m plete. is generally preceded by transformation of milk-sugar into lactic acid 
s tenus, by the lactic ferment, which is found in the liquid as turgescent 
> C., no particles, varying in length and size. Neutralisation with a few drops 
ly from of sodium bicarbonate, and ebullition, destroy the ferment and prevent 
hey ; at coagulation. Borax is frequently added for this purpose. But milk 
on, not may also coagulate whilst remaining neutral, or even slightly alkaline : 
re tem- im this case it is not brought about by the lactic ferment, but by 
bwO eX- aérobia acting as casein ferments and active producers of diastases ; 


ebullition, even with addition of sodium bicarbonate, does not always 
arrest this coagulation. These ferments are most active at 40—45°, 
and if the milk can be heated to this point without coagulating, then 
on raising the temperature to 100°, the ferments will be destroyed. 


ally, the 


ve pro- 
tes the 


rtion of Milk for cheese-making is either taken just as it comes from the 
d apart cow, at a temperature of 35—37°, or, if it has been allowed to cool, it 
nicrobia is warmed up to this temperature; the living organisms which it 
mselves contains, therefore, multiply under favourable conditions up to the 
of milk. moment of coagulation, when they become entangled in the curd, and 
lues red tecompany it throughout subsequent operations. ‘To make fine cheeses, 
o which J but little rennet is added; the coagulation takes a long time, and the 


curd remains soft, and retains much whey. It is drained slowly, and 


ion, nor 
4s perfectly as possible, in order to get rid of the milk-sugar, which is 


bluish partly oxidised and partly converted into lactic acid, rendering the 
n ferro- # curd temporarily acid. The casein ferments then develop on the 
ry slight J surface, giving rise to ammonium carbonate, which neutralises the 
1s casei J lactic acid, and ends by rendering the curd alkaline: at the same time 


stase 00 HM they give rise to diastases, which penetrate the cake little by little, and 
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a yellow translucent layer, gradually advancing to the centre, takes the 
place of the white opaque casein. The different varieties of cheese are 
matured by diastases proceeding from different ferments, and the skill 
of the manufacturer consists in utilising always the same ferments, and 
preventing the invasion of others. The useful ferments are generally 
present in much larger quantities than the others, for they impregnate 
the air of the factory, the vessels, the ground, and the clothing of the 
operatives. Long routine has taught the conditions most favourable 
for their development, but if these conditions are temporarily lack- 
ing, a neighbouring species may establish itself, incapable of producing 
the particular kind of ripening desired. The cellar is then said to be 
sick, and the manufacture has sometimes to be abandoned for a time, 
to be resumed at a more favourable season. Besides the ferments 
already mentioned, moulds (mucedinew), and torulacee, also assist in 
the ripening. Both of these live only on the surface exposed to the 
air, the former existing as vegetative masses composed of mycelium, 
organs of nutrition, and reproductive organs, the latter consisting of 
autonomous cells grouped together in greasy masses. They both pro. 
duce a rennet diastase and a digestive diastase, identical with those 
produced by the other ferments, but as these moulds and torule live 
only on the surface, they are more easily affected by variations of tem- 
perature and humidity, and the manufactures which make use of 
them are more uncertain than the others. 

Roquefort and Pontgibaud cheeses and many others are ripened by 
means of the mould Penicillium glaucum. It is cultivated at a tem- 
perature as near U° as possible, not because this is most favourable to 
its development, but because the development of other species, espe- 
cially of vibriones, is thus hindered. Since cheese is not a favourable 
medium for its growth, its increase is encouraged by copious sowing 
of mouldy bread. In order that it may spread throughout the cheese 
air is admitted to the interior by piercing fine holes. 

In making Gruyére cheese the principal difficulty occurs in heating 
the curd (to about 50°), which is done to expedite the elimination of 
the serum, in order that the curd may be immediately pressed in 4 
mould. If the granules are too large and the heating too rapid, au 
impermeable coating is produced in the press, through which the 
serum caunot escape. Hence the utility of slow heating and constant 
stirring, which causes it to grain well. The grains should be yellowish, 
not adhering when pressed between the fingers, and should crumble 
when mashed. The curd still contains a little milk-sugar, which is got 
rid of by fermentation. The most common ferment is like an elo- 
gated 8, which multiplies only by division in the centre. When young, 
it is surrounded by a gelatinous layer, which also divides and surrounds 
each new individual. This layer disappears in the old specimens, 
leaving them naked and isolated, and resembling the particles of lacti¢ 
ferment. This ferment resolves sugar of milk into several products, 
amongst which are alcohol, acetic acid, and carbonic anhydride, and 
the carbonic anhydride thus produced gives rise to the vacuoles in the 
cheese. The ferment is killed at a temperature very near 50°, but 
varying with the acidity or alkalinity of the curd, and therefore if the 
curd is overheated, the cheese becomes dry, and ripens with difficulty, 
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and is said to be dead. If the curd is undercooked, too much milk- 
sugar is retained, fermentation becomes very active, too much gas is 
disengaged, causing the vacuoles to become confluent, or a multitude of 
small channels to appear, when the cheese is called mille trous, and 
loses its value. In a well-cooked curd vacuoles are produced in proper 
quantity, aud when the milk-sugar has disappeared, the ferments 
very slowly ripen the cheese. Between the cheeses in which fermenta- 
tion commences at once and proceeds with rapidity, and which should 
be consumed directly they are ripe, and cheeses such as Gruyére, in 
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y lack. which the maturation is rendered as slow as possible, come numerous 
ducing soft and uncooked cheeses like that of Cantal. 

d - be To make Cantal cheese, the milk is rapidly curdled, and the curd so 
a time, 


treated, without any heating, as to retain about half its weight of 


Trments serum. It is not immediately pressed, but submitted to a previous 


pre fermentation, which causes the milk-sugar to disappear entirely, and 
pete the casein to undergo a curious molecular transformation. If pressed 
coliam, before this fermentation, the casein loses nearly the whole of the water, 
ting of bat retains the fat, and if made from skimmed milk, the mass pro- 
— duced is so hard that buttons can be made of it. After the fermen- 


tation, on the contrary, the curd easily loses under pressure a portion 
of its liquid, but retains the remainder (about half its weight) so 
obstinately that under a greater pressure the fat is forced out in pre- 
ference. A prodigious number of organised ferments is forced out 
with the liquor escaping from the press, but many still remain in the 
card, together with the diastases which they have given rise to, and 
produce a maturation less rapid than that of the fine cheeses, bat more 
rapid than that of Gruyére cheese. The Cantal cheeses have two dis- 
advantages: they mature too rapidly, and the ripe condition is not 
lasting, being succeeded by a slow depreciation, brought about by the 
development of anaérobia, which find congenial conditions in the large 
proportion of moisture and the massive size of the cheese. 

Poor Cheeses of Cantal.—Since the odour and flavour of cheese is 
due almost entirely to the alteration-products of the casein, and not 
of the fat, it occurred to the author that cheeses having the character 
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ed hed of Cantal cheese could be prepared from partially skimmed milk, and 
er ‘the that if this were done they could be more completely deprived of 
oes water 'in the press, and would possess good keeping qualities. He 


finds that a cheese having the odour and flavour of Cantal cheese can 
be made from three-fourths skimmed milk and one-fourth entire milk ; 
but the best results are obtained with one-half skimmed milk and one- 
half fresh milk. Cheeses thus made have not suffered so much altera- 
tion in six months as the ordinary Cantal cheese in two months. The 
process is described in detail. J. M. H. M, 
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pre New Colouring Matters. (Dingl. polyt. J., 242, 375—383.)— 
of penn Preparation of Oxyquinolines.—According to Skraup of Vienna, 
produc i l4 kilo. of ortho-, meta-, or para-nitrophenol is heated to 130—140°, 
ride, ‘he with 2-1 kilos. of one of the three amidophenols, 6 kilos. glycerol of 
For, but fy PS". 126, and 5 kilos. sulphuric acid of sp. gr. 1°848. The volatile 


mpurities are driven off by distillation with steam, the residue is 


re if the Hl neutralised with soda, and the volatile orthoquinoline distilled of with 


lifficulty, 
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steam. The other oxyquinolines are extracted from the alkaline liquid 
with ether. 

The preparation of artificiul indigo has been improved by the 
Badische Anilin and Sodafabril. By the action of concentrated gy)- 
phuric acid on orthonitrophenylpropiolic acid at a low temperature, an 
intermediate product is formed, which gives with iron sulphate a blue 
colouring matter, resembling indigo, and is precipitated on dilution 
with water. Instead of iron sulphate, metals may be used, e.y., iron, 
zine, tin, lead, copper, bismuth, nickel; further, the lower stages of oxi. 
dation, and the corresponding salts of iron, manganese, copper, tin, 
and other metals; finally metallic sulphides, sulphites, and thiosul. 
phates, potassium thiocyanate, potassium iodide and bromide. The 
blue colouring matter thus obtained, when treated with sulphurous 
acid or an alkaline bisulphite, gives a blue solution, from which salt 
extracts a soluble blue colouring matter ; this is converted into another 
blue insoluble colouring matter on heating or by treatment with acids. 
For dyeing textile materials, the sulphurous acid derivative, or a mix- 
ture of the original blue and a bisulphite is used, and the colouring 
matter fixed by means of steaming, or by the aid of an acid-bath. The 
group of alkaline reducing agents, which, like grape-sugar or milk- 
sugar, effect the transformation of orthonitrophenylpropiolic acid, 
includes the sulphides, sulphydrates, polysulphides, thiocarbonates, 
and ethylthiocarbonates of the alkalis and alkaline earths, and espe 
cially the alkaline xanthates (ethyldithiocarbonates). The latter act 
in the cold. 

According to Bindschedler and Busch, tetrethyldiamidotriphenyl- 
methane and tetramyldiamidotriphenylmethane are converted into sul- 
phonic acids, and on subsequent oxidation yield new green colouring 
matters, resembling the green colouring matters obtained from tetra- 
methyldiamidotriphenylmethane by converting it into a sulphonic acid, 
and subsequent oxidation. From the condensation-products of salicyl- 
aldehyde with dimethylaniline, diethylaniline, and diamylaniline, 
sulphonic acids, and by subsequent oxidation, new colouring matters 
are obtained. 

Preparation of Colouring Matters from the Rosaniline Group.—Greifi 
proposes to heat 2 mols. aniline or toluidine sulphate or their homo- 
fogues or mixtures of these bodies with 1 mol. nitrobenzoy] chloride, 
and 1 mol. ferric chloride or other oxidising agent, to a temperature of 
170—200° ; a bronze-coloured melt is thus obtained, which, on dilution 
with water, gives red colouring matters resembling rosaniline. Conrad 
prepares blue colouring matters from sulphonic acids, formed by the 
action of ammonium sulphite on nitroso-derivatives of tertiary aromati¢ 
monamines. 

Preparation of a Blue Colouring Matter.—According to Majert, nitroso 
dimethylaniline gives the following reaction with thiocarbonic acid: 
3C,H,(NO)N(CH;). + CS(SH,) = 3C;H,(NS)N(CH;), + CO, + 
H,0. By treating the solution with an oxidising agent, after adding 
zinc chloride and common salt, a blue colouring matter is deposi 
in flakes, and a red colouring matter remains in solution. The latter 
is redueed with zine and hydrochloric acid, and by renewing the addi- 
tion of an oxidising agent a blue colouring matter is obtained. 
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Preparation of Violet, Blue, and Green Colouring Matters by means of 
Trichlormethyl swlphochloride.—Espenschied mixes 1 part methyldi- 
phenylamine with 1—2 parts trichlormethyl sulphochloride, prepared 
from carbon bisulphide, manganese, and hydrochloric acid, and 5 parts 
common salt, the mixture being subsequently heated at 110°. The 


liquid 


oy the 
d sul- 


ire, an - 
a blue copper-coloured melt is treated with water, then alkali is added, and 
lution finally concentrated hydrochloric acid. The insoluble base is rendered 


soluble by sulphuric acid, and worked up in the usual manner. The 


., iron, ; | : 
colouring matter dyes wool and silk blue, with green tinge. The 


of oxi- 


r, tin, methyldiphenylamine may be replaced by ethyl- or amyl-diphenyl- 
hiosul- amine. When benzyldiphenylamine is used, green colouring matters 
The are produced, which are soluble in alcohol. Violet colouring matters 
hurous are obtained when diphenylamine or dimethylaniline is used in place 
ch salt of methyldiphenylamine. 
nother Preparation of New Azo-colouring Matters.—According to Stebbins 
1 acids. orange No. 3 is obtained by diazotising metanitraniline and uniting the 
& MIxX- diazo-compound in molecular proportion with S-naphtholdisulphonic 


acid in alkaline solution. The colouring matter deposited on adding 


louring 
t=} . ° . e 
common salt is soluble in water, and dyes wool orange in an acid-bath. 


1. The 


- milk- Its composition is CsH;(NO,)2.N28CwH(NaSO;).OH. Orange No. 4 
> acid, is obtained by mixing equal molecules of paradiazosulpho-xylene with 
onates, resorcinol in alkaline solution. Hydrochloric acid separates the dye 
d espe inthe form of a red precipitate soluble in water, which in an acid-bath 
tter act dyes wool golden-yellow. Its composition is 


C;H,Me,. (HSOs;) -N..CsH;(OH)>. 


Ina similar manner Stebbins obtained the following dye-stuffs :— 
Parazosulphoxynaphthalene - a -sulphoxyphenol, parazodimethylsul- 
phoxybenzene-a-naphthol, paradiazosulphoxy-@-naphthol, metazo- 


phenyl- 
nto sul- 
louring 
n tetra- 


‘ic acid, nitrobenzene-a-naphthol, parazosulphoxylxylol-3-phenanthrol, parazo- 
salicyl- sulphoxyxylol-a-dibromnapkthol, azodinitroxybenzenepiramidosul- 
laniline, phoxynaphthalene and parazosulphoxynaphthalene-8 naphthol-disul- 


matters phonic acid. 


For the preparation of dye-stuffs by the action of the halogens on the 


—Greiff a20-derivatives of resorcinol, Bindschedler and Busch azotise resorcinol 
> homo- with nitrous acid, or treat monosodium resorcinolate with amyl nitrite, 
hloride, and heat the nitroso-derivative with resorcinol and sulphuric acid 
ature of at 100°. 

dilution Breinl obtains new aniline colouring matters by heating to 170—190° 


Conrad 1 mol. peonin with 3 mols. aniline hydrochloride. The reddish- 
by the Violet melt is boiled out repeatedly with acidulated water, then dis- 
sromati¢ solved in dilute soda-ley, and the solution treated with solid sal- 


immoniac. A violet-red precipitate is produced. This dye-stuff is 
sid to be an intermediate product between pxonin and the blue 
(azulin) obtained by Guinont-Marnas and Bonnet by treatment of 


‘nitroso- 
ic acid: 


CO, + peonin (péonine stable) with aniline. 

r adding _ By the action of aniline hydrochloride on fluorescein, a new dye-stuft 
eposi produced, which may be isolated with dilute soda-ley, having first 
he latter J digested the melt with hot acidulated water. The dye is precipitated 


he addi- 


byacids. It is not fluorescent, and gives a rose-colour on cloth. 
According to the Badische Anilin wnd Sodafabrik, alpha- and beta- 
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naphthylamine, or their substitntion-products, are produced by direct 
action of ammonia or substituted ammonias on alpha- and beta. 
naphthol. 

Preparation of Dye-stuffs from Nitro-derivatives of Naphthalene~ 
Meister, Lucius, and Briining in the first place prepare dinitrobromo. 
naphthalene from monobromonaphthalene. By treating the former 
with eight times the quantity of a mixture of equal parts of sulphuric 
acid and fuming nitric acid, isomeric tetranitromonobromnaphthalenes 
are obtained, from which by dissolving in acetic acid or benzene, and 
boiling with soda-ley, tetranitronaphthol is produced. It forms a 
yellow dye. The same authors prepare dye-stuffs by the action of 
disulphonie acids of 8-naphthol on diazo-compounds of the aromatic 
acids. 

Preparation of Dye-stuffs from Sulphosalicylie Acid.—By the action 
of nitric acid, sp. gr. 1°35, for 30 hours at 40—50°, the nitro-derivatiye 
of sulphosalicylic acid is obtained, which dyes silk and wool yellow 
without a mordant. Sulphosalicylic acid forms with resorcinol a 
bronze-red dye, the alkaline solution of which is highly fluorescent. 
With diazoamidobenzene, sulphosalicylic acid forms a dark Bordeaux. 
red dye, with diazometaxylidine a magenta-red dye, and with diazo- 
amidonaphthalene a bluish-violet dye. D. B. 


Preparation of Paints. (Dingl. polyt. J., 242, 456.)—Scholz’s 
liquid blacking consists of 50 parts asphalte, 50 parts naphtha, 6 parts 
linseed-oil varnish, 14 parts train oil, and 13 parts spirit of wine. 

For the preparation of tannin-black, Cobley and Guard boil leather. 
waste in a solution of ferric chloride. The dried residue is used as 
printing ink or as shoe-blacking; in the iatter case it is mixed with 
oil, molasses, or a similar substance. 

Bauer obtains a glaze for paper and pasteboard by mixing 10) 
litres boiling water, 50 grams ultramarine, 1°5 kilos. sodium thiosul- 
phate, 150 kilos. gypsum, and 120 litres of paste prepared from 
10 kilos. wheat-starch. The glaze is rendered soft by adding glycerdl. 
Stearin or wax imparts to it a fine lustre. 

Hoseman obtains a glue by mixing 50 kilos. calcium chloride solu- 
tion of 30—32° B., and 25 kilos. potato-starch with 25 litres of water, 
and warming the mixture to 62—75° with 5 kilos. of an alkaline soln- 
tion of colophony. 4 kilos. of a mixture of 60 parts tartar, 127°5 parts 
sulphuric acid of 10° B., and 10°5 parts aluminium sulphate solution of 
9° B., and 40 litres water are next added, and the mixture is treated 
with 1 kilo. zinc chloride solution (10° B.) in 5 litres water and 200 
grams phenol with 30 grams nitrobenzene in 4 to 5 kilos. water. The 
product thus obtained has manifold applications, and forms a substitute 
for glue and size. D. B. 
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Discontinuous Phosphorescent Spectra observed in an 
almost Perfect Vacuum. By W. Crookes (Compt. rend., 92, 
]281—1283).—Alumina precipitated from alum by ammonia behaves 
like the ruby, giving a crimson light and a spectrum which has been 
already noticed by Becquerel. After having been frequently exposed 
electric action, the alumina gradually acquires a permanent rose 
tint, and presents slight indications of becoming crystalline. In some 


» action HJ cases, alumina gives a green phosphorescence; thus the portion 
srivative which, on precipitation with ammonia, is obtainable only by boiling 
| yellow @M the solution, and the precipitated alumina obtained from the acetate, 
rcinol a #igivea green and not a red phosphorescence. The author has also 
prescent. Mj met with a specimen of ruby which behaved in a similar manner. 

ordeaux The phosphorescence of glucina is blue; that of zirconia, a very 


pile blue-green; yttria, dirty green; erbia, yellowish; titanic oxide, 
deep brown; magnesia, rose; barium dioxide, bright orange-yellow ; 
strontium hydroxide, a fine blue; calcium oxide, bright orange- 
yellow ; potassium hydroxide, pale-blue; sodium hydroxide, yellow ; 


lithium hydroxide, pale-red. 
ine. Diamonds exhibit a very brilliant phosphorescence, which is gene- 
| leather- Mnilly blue, but those of the purest water are not the most remarkable 
3 used as Min this respect. Diamonds which in sunlight manifest a slight 


xed with MMfuorescence, disappearing by the interposition of a yellow glass, 


phosphoresce very brilliantly of a pale yellowish-green colour. 


xing 10) Many substances seem altogether destitute of phosphorescence ; 
1 thiosul- Himch are the oxides of didymium, iron, chromium, cerium, and 
red from @ithorium, anhydrous baryta and stannic oxide. Thoria appears to 
glycerol. Hiyssess the power of absorbing gases to an extent greater than that of 


y other substance; when heated in a vacuous tube, it produces, on 
ling, a vacuum so complete that a spark capable of passing over 
mm. in air is stopped by 0°001 mm. in the space thus rarefied. 
Ihalmost all the substances examined, a residual phosphorescence 
ains, which is more or less persistent after the electric current has 
sed to act; this is particularly observable in the case of Iceland 
; in which moreover the ordinary and extraordinary rays are 
und to be polarised in contrary directions. 

ter. Thef The author states that his researches have led him to suspect the 
substitute fresence of new elements in some of the materials used, and that he is 
present engaged in endeavouring to obtain further and more satis- 
tory evidence of their existence. J. W. 
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Relation between the Optical and Thermic Properties of 
quid Carbon Compounds. By J. W. Brifat (Annalen, 211, 
!~178).—A continuation of the author's researches on the correla- 
tof the physical properties of the carbon compounds and their 
‘nical constitution (cf. Abstracts, 1880, 781; 1881, 15). 

VOL. XL. 2h 


4 
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The author alludes at the outset to the surmise of Newton that the 
diamond, owing to its refractive power, is a combustible substance, 
and to the researches of Dulong and Mohr on the relation between the 
heats of combustion of gases and their refraction-coefficients. In the 
present communication, these relations are more fully investigated, 
and inferences drawn from them with regard to the double linking of 
carbon-atoms. 

Part I. From determinations of the refractive power made by the 
author, and the heats of combustion by Berthelot and Louguinine, the 
following conclusions are drawn :—First, the refractive power and heat 
of combustion of a compound is decreased by the addition of oxygen, by 
the removal of hydrogen, or by its replacement by oxygen. This 
decrease becomes less the greater the number of oxygen-atoms so added 
or introduced, or in the case of homologues of analogous chemical strue. 
ture these differences become less with increase of molecular weight, 
Secondly, the refractive power and heats of combustion are decreased 
by the replacement of hydrogen by the halogens, or by polymerisation, 
but are increased in the case of homologous compounds with every 
CH, grouping added to the molecule, these differences becoming les 
the higher the molecular weight. Thirdly, the specific refractive 
power and heats of combustion of equivalent weights of isomeric aleo- 
hols, aldehydes, and other classes of the fatty series are approximately 
equal. Fourthly, the double binding of carbon-compounds increases 
the refractive power and heat of combustion, and these constants ar 
greater for those compounds which contain double bindings, than for 
their isomerides which do not contain such double bindings, whether 
of carbon with oxygen or of carbon with itself in ring-formed group. 
ings. From this, it may be concluded with probability that the 
double binding of oxygen increases in like manner the heat of cow- 
bustion and the refractive power. 

Part II. From the determinations of heats of combustion, it follows 
from thermodynamical considerations that the energy of a compouni 
containing a double bond is greater than the energy of an isomerite 
which has no such bond. But the energy of a compound consists o 
the kinetic energy of its particles (its specific heat capacity) and its 
potential energy, of which the former, in the case of isomeric con: 
pounds containing the same number and kind of atoms, is the sam 
for any given temperature. Then the different values of the energy 
of isomeric compounds, as shown by their different heats of combus 
tion, are due to differences of potential energy, so that weaker atom 
affinities correspond to greater potential energy. As compounii 
containing a double bond have a greater energy, this double boul 
represents, not as hitherto supposed, a stronger, but a weaker attri 
tion between the atoms linked by it. This conclusion is furthet 
confirmed by the researches of Kopp and Buff, by which it has bee 
demonstrated that the specific volume of oxygen, sulphur, and nitt 
gen is increased when they are combined with carbon by a multiple 
bond, so that the space occupied by two atoms combined together by! 
multiple bond is greater than the space occupied by these atoms whit 
combined only by a single bond. Thus the former are furtli 
removed from one another than the latter. It has also been show2 ¥y 
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| that the J Kekulé that on the oxidation of compounds containing a double bond 
ubstance, J the splitting up of the molecule takes place always at this bond, and 
ween the J this fact must be dependent upon a weaker attraction between the 

In the J atoms so linked togther. Further, the aldehydes and ketones which 


estigated, 


contain the grouping: C:O easily combine with other elements or 
inking of 


radicles, which is not the case with the ethers which contain the 
grouping: C.0.C:. This weaker atom-attraction of the so-called 


de by the J double bond, the author proposes to represent graphically, thus :— 
inine, th 

‘and bea CH,——CH—CH,—OH or CH;—CH,—CH O. 
xygen, by Allyl alcohol: Propyl aldehyde. 


n. This and the constitution of benzene by the formula-— 


: so added 

ical strue- HC CH 

ur weight. 

decreased HC 

1erisation, HC ° }@©§CH 

vith every 

ming less Inasmuch as Berthelot has found that the heat of combustion of 
refractive J ethylene oxide is greater than that of acetaldehyde, its isomeride, a 
eric alco. JM result which is in direct contradiction to those mentioned above, the 


author considers it probable that ethylene oxide (and its homologues) 
has not the constitution CH,—O—CH),, but rather CH, O; and 


‘oximately 
increases 


stants are 

s, than for CH, 

s, whether J this formula is supported’ by the fact that ethylene oxide is-readily 
ed group. polymerised and combines easily with other compounds. 


that the 


The author, in conclusion, proposes the terms “single or double 
it of com 


unsaturated ” instead of ‘‘ double or triple bond.” , ee 2 


it follow [® Pocket Pile with Jointed Elements. By Putvermacuer 
compouni fim (Compt. rend., 93, 1020—1021).—The negative elements are hollow 
-jsomeride ™ “Jlinders of gilded copper, provided with horizontal arms, by means 
cousists of fm ° which they are hung together, and separated by rings of some insu- 
ty) and its lating material. The latter fit one into another when the chain is 
neric cou: {me “led up, thus forming a firm compact block. The positive elements 


consist of spirals of zine wire connected with a split strip of tinned 
ron, and insulated from the copper plates by cotton or asbestos. That 
part of the copper cylinder which acts as the negative element may 
with advantage be replaced by carbon. In this case the zincs are 
amalgamated, and the pile dips into a solution of chromic acid con- 
tamed in a water-tight box. The connections can be made in such a 


s the same 
the energy 
of combus 
aker atom 
sompounds 


yuble bont 


ker attrac § “anner as to set in action any wished for number of elements. 

is further C. H. B. 
it has bee’ Thermic Laws Relating to the Exciting Spark in Con- 
and nit densers, By E. Vittart (Compt. rend., 92, 1449—1452).—The 


a multiple “exciting spark ” of the discharge of a condenser is to be understood 


‘that which is produced against the exciter, and the “conjunctive 
ark” as that which is formed in an interruption. In order to 
measure the heat of the former, a special thermometer was devised, 
consisting of an exciter enclosed in a glass flask. This flask was 
2h2 


‘= 
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supported by two bands of ebonite passing through two tubulures, jp 
such a manner as to be able to turn round upon its axis horizontally 
whereby the circuit of a Leyden jar battery could be opened or closed 
at pleasure ; the spark then passed between two terminals inside the 
flask. 

The heat developed was measured by the displacement of a glycerol 
and water index contained in a vertical glass tube attached to the 
flask. With this apparatus, it was found as a mean result, for differ. 
ing known charges of the same battery— 

“That the heat developed by the exciting spark is very nearly pro- 
portional to the square of the charge.” 

This law is unfortunately complicated by several phenomena, amongst 
which may be mentioned, the quality of the glass of which the jars 
were made; its power of retaining an electric discharge ; and the pro- 
duction of secondary discharges when working at high potential ; how- 
ever, by using every possible precaution, it was further ascertained 
that— 

(1.) The heat of the exciting spark increases more rapidly than the 
third power of the charge for a low potential. 

(2.) It increases almost directly as the charge for a very high 
potential. 

(3.) It increases as the square of the charge for a mean potential. 

The author has also studied the manner in which the heat produced 
hy the spark varies with the quantity of electricity, when the potential 
remains constant; under these circumstances it was found that the 
heat increases rather more slowly than the charge, or more exactly, 
when the charge increases from 1 to 2, the heat produced by the spark 
augments in the ratio of 1 to 1°77. 

When the potential varies and the charge remains constant, the 
heat increases (1) more rapidly than the potential when the latter is 
small; (2), directly as the potential of mean value; but (3), it in- 
creases much less or even deereases with an increasing potential when 
the latter is high. In the first case, with a small potential increasing 
from 1 to 2, the heat of the spark increased in the ratio of 1 to 3'81. 

In experiments of this nature, a part of the spark may be replaced 
by a fine metallic wire, and vice versd; but it is necessary that the 
sum total of all the other effects produced by the spark should follow 
the same laws. An essential difference exists, nevertheless, between 
the spark and a heated wire, as far as thermal phenomena go. The 
spark, according as the charge and potential increase, augments m 
length and in transverse section ; it must, therefore, be regarded asa 
variable conductor in which the heat is doubtless a function of the 
number of gaseous molecules which compose it as well as of their 
temperature. In the case of a metallic wire which is obviously a fixed 
or invariable conductor, its thermic quality is exclusively a function of 
temperature. W. 


Disintegration of Electrodes by Positive Electricity, and 
the Explanation of Lichtenberg Figures. By H. Rerriincrr and 
F. Wicutrer (Ann. Phys. Chem. [2), 14, 591—610).—The electrical 
disintegration which occurs at the surfaces of flat, spherical, or pointed 
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metallic electrodes, is caused solely by the discharge of positive elec- 
tricity. 

Whenever negative electricity runs over a resinous surface, it 
always leaves behind it traces of a circular spreading, whilst positive 
electricity can, according to circumstances, happen either in radial 


ures, in 
ontally, 
r closed 
side the 


zlycerol lines, or in circular discs or rings. An inversion of Lichtenberg’s 
to the figures, by means of which negative electricity would give a radiating 


r differ. figure, is found to be impossible down to the smallest lines or rays. 
The positive Lichtenberg radiating figures are caused by minute 
particles detached from the electrode, whilst the positive as well as 


rly pro- 
the negative disciform figures are produced by gaseous discharges. 


mongst =U. 

the jars New Method of Measuring certain Chemical Affinities. By 
the pro- A. Tre (Phil. Mag. [5], 12, 299—300).—The author immerses a 
1 ; how- rectangular metallic plate in an electrolyte in the act of electrolysis, 
rtained so that the lines of force are parallel with one of its edges, and from 


the form and size of the intermedial space (i.e., the space on which 
neither of the ions is deposited) hopes to be able to measure chemical 
affinities quantitatively. DB. ts F. 


han the 


ry high 
‘ Specific Heats of Gases at High Temperatures. By Matiano 


ntial. and Le Cuaretier (Compt. rend., 93, 1014—1016).—By means of an 
roduced apperatus previously described, the authors have determined the 
otential JH specific heats at constant volume of carbonic anhydride, water vapour, 
hat the nitrogen, hydrogen, oxygen, and carbonic oxide, at temperatures near 
exactly, 200°. The gas experimented with was mixed with a certain proportion 
e spark of an explosive mixture of oxygen and carbonic oxide, or oxygen and 

hydrogen, as the case might be, and the pressure developed by the 
ant, the explosion was determined. From this, the temperature was calculated, 


latter is 
), it in- 
al when 
sreasing 


» 381. 


acorrection being made for cooling, and from the temperature the 
specific heat, was readily deduced. 

Carbonic anhydride (CO, = 44), specific heat at about 1800° = 12°6. 
The determinations of Regnault and of Wiillner give 6°3 as the specific 
heat at 0°, with an increase of 0°055 for 1°. The author’s value corre- 


replaced sponds with an increase of 0-038 for 1°. The specific heat of CO, 
hat the J increases continually up to 2000°, but the rate of increase diminishes 
1 follow J a the temperature rises. The specific heat at temperature t may be 
between HM represented by the formula 


ae C = 63 + 0:00564¢ — 0-000001087, 


1ents in 
led as@ @@ which gives a maximum of 13°7 at 2160°. Probably this formula 
_ ho holds good only for temperatures below 2000°, and above this point 
of their 


“* specific heat tends to become constant, with a limit of about 
37, 

Water vapour (H,0 = 18), specific heat at 1600° = 11:5. Regnault 
aid Winkelmann found 5°91 at 0°, with an increase of 0-0375 for 1°. 
The mean specific heat at constant volume between 0° and ¢ is given 


- a fixed 
ction of 


J. W. 


y; and by the formula 

GER and " i 

lectrical C = 5°91 + 0°00376¢ — 0:000000155#. 

pointed Oxyyen, Hydrogen, Nitrogen, Carbonic Oxide.—It is well known that 
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the specific heats of these gases at 0° are equal. The authors find 
that they are also equal at temperatures above 2000°. The mean 
specific heat between 0° and ¢ is given by the formula 


C = 5 + 0°00062#. 


The increase in specific heat at 2000° is 2°5. 
The authors have proved that none of the gases experimented with 

undergo dissociation at the high temperature employed, 
C. H. B. 


Liquefaction and Cold Produced by the Mutual Action of 
Solids. By Evetyy M. Watton (Phil. Mag. [5], 12, 290—298).—The 
mixing of two dry finely powdered salts, one or both containing water 
of crystallisation, may be attended by liquefaction to a greater or less 
extent, with accompanying decrease of temperature, as noticed by 
Ordway (Sillimann’s Journ. [2},9, 30; and 27, 15), Berthelot, and 
Ditte. 

As a rule, one solid must be hydrated, but neither need be a salt. 
When any change, such as double decomposition, oxidation, or redue- 
tion can take place, liquefaction is probable. When SnCl, + 2H,0is 
mixed with HgClh, Fe,Cl, + 12H,O0, or CuCl, + 2H,0, liquefaction 
occurs, but not if it is mixed with PbCh. 

Moistening occurs on grinding AgNO; and HgCl, together, from 
which the author suspects the formation of anhydrous merewy 
nitrate liquid at ordinary temperatures. 

When liquefaction occurs with double decomposition, water is 
usually liberated, eg., Fe(NOs),,18H,.O + 3[{CaCl,,6H,0] = 
Fe,Cig,l12H,O + 3[Ca(NO;).,4H,0] + 12H,0, but liquefaction als 
occurs on mixing two salts of the same base or the same acid, 
C.— 


Fe,Cl,,6H.O with Fe, (NO;),,18H,0 liquefied. 
Fe.Cl,,12H,O ” ” 
FeCl,,4H,O ” ” 


FeSO,,7H,0 ui : 
~ with Fe,Cl,,6H,O ‘ 
Na.C,H,0.,6H,O ,, PbC,H,O.,3H,0 ,, 
» » K.C,H,0, ” 
” ” ZnC,H,0.,3H,O ” 
Na,SO,10H,O ,, ZnS0O,7H,0 _,, 
” ” Li,SO,,H,O ” 
CaCl,,6H,0 » FeCl,12H,0 _ ,, 
” ” CuCl,,2H,0 ” 


When NaOH was used with any hydrated sodium salt, it appro 
priated the combined water. at 

The author considers that the liquefaction which takes place on mixing 
CaCl.,6H,O with Ca(NO,).,4H,O, and in similar cases, is because the 
crystallising point of these two bodies together is lower than for either 
when alone, just as in the case of ice and common salt. The lowes 
attainable temperature of sodium nitrate with ice is —17°. The 
author, by acting on ice with mixtures of metallic nitrates and sodium 
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carbonate or sulphate (whereby sodium nitrate and an insoluble car- 
ponate or sulphate would be produced) obtained temperatures varying 
from —13°7° to —26°, averaging —17°7°. By. i, TF. 


ors find 
e mean 


Note by Abstractor.—I can confirm the fact that moistening occurs 
on rubbing AgNO; and HgCl, together in a mortar, but I find that 
no moistening and no increase in weight occurs, even at the end of 
twenty hours, on mixing the finely powdered dried salts with a 
platinum wire and leaving them in a desiccator, whereas on leaving the 
ame mixture for two or three hours exposed to the ordinary atmo- 


ted with 
H. B. 


tion of here, moistening and increase in weight occur simultaneously ; the 
3). —The reson probably being that the highly deliquescent mercuric nitrate 
ig water formed at each point of contact of the two salts absorbs moisture from 
r or less the air. It might also be pointed out that in the above cases of 
ticed by liquefaction of salts containing the same acid or the same base, some 
slot, and of the salts employed, e.g., calcium chloride, ferric chloride, ferric 


nitrate, are more or less deliquescent. 
e a salt. 
r reduc. 
2H,0 is 


nefaction 


Calorimetric Studies. By W. Ostwatp (J. pr. Chem. [2], 25, 1— 
19).—In order to study the amount of change occurring between the 
acids and bases of two salts in the fused state, the author has deter- 
mined the heat of solution of such mixtures before and after fusion. 
The msults obtained cannot always be applied to this purpose, 
for in many cases where no interchange can have taken place, the heat 
of solution has still suffered change. This the author attributes to 
the fornation of double salts. In some of these cases the heat of solu- 
tion ofthe fused mixtures undergoes slow alteration until it reverts to 
that of the mixture before fusion: in a mixture, for instance, of 
potassium and sodium chlorides, before fusion, the heat of solution is 
-597 al., immediately after fusion, —3°67 cal. ; one hour after fusion, 
—)8ced.; one month after fusion, —5°98 cal. 

Takig mixtures of salts to which these objections do not apply, 
the autlor shows that the heat of solution after fusion is independent 
of the oder of combination of the acids and bases before fasion: thus 
with potssium sulphate and barium chloride in molecular proportion, 
before fwion the heat of solution is + 0°82 cal.; after fusion, —8°76 cal. ; 
barium silphate and potassium chloride, before fusion, —9°33 cal. ; 
after fugon, —8°9, &c. On comparing the amounts of change calcu- 
lated fron these numbers, it is found that the salt having the greatest 
heat of frmation is formed in largest quantity. A. J. G. 


er, from 
mercury 


water is 
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me acid, 


Affnites of Metals for Oxygen, as shown by the Heat 
Developid and the Contraction Produced during Combination. 
By W. Nitter-Erzpacn (Annalen, 210, 196—206).—The results 


it appr [By | 
obtained ly a study of the chemical reactions of metals have been 


on mixing found to ylace them in the same order of affinity in the case of their 
»cause the J haloid ancoxygen salts as their heat of combination and contraction 
for either of volume In the case of the metallic oxides, however, this is dif- 
he lowes #% ‘ferent. Arcording to the heat evolved during combination of the 
17°. The hydroxides of the alkaline and alkaline earth-metals, for instance, the 
nd sodiun { der of dinity would be Mg, Sr, Ba, Ca, K, and Na, which by no 
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means agrees with the results obtained by a study of the chemical 
reactions of these metals. On the other hand, the contraction of 
volume on combination follows in the same order as that given by 
chemical and electrical results. In the case of the monoxides of heayy 
metals, the heats of combination give the same serivs as the chemical 
reactions, whilst the specific gravities of some of the oxides not being 
known with certainty, the results of contraction of volume cannot be 
definitely stated. The trioxides, A],0;, Fe.0;, Sb,OQ;, and As,O,, seem 
to follow the same law in heat of combination as in chemical behaviour 
and this also holds good when their contraction on combination § 
studied. Bismuth trioxide alone forms an exception, as according to 
its sp. gr., the affinity for oxygen of bismuth should be stronger 
than that of iron, whilst chromium takes its proper place between iron 
and aluminium. J. K. ¢. 


Heat of Formation of Calcium Oxychloride. By Benrrreior 
(Compt. rend., 92, 1452—1454).—Crystallised calcium oxychbride 
was made by boiling together a solution of calcium chloride and saked 
lime. Long needle-like crystals were deposited on cooling, which2ould 
not be purified by washing either with water or with alcohol, a they 
were immediately decomposed ; they were therefore merely dred by 
pressure between bibulous paper. An analysis by Ditte assigied to 
the salt the formula CaCl.,3Ca0,16H,0O, which composition hs been 
adopted by the author of the present communication. 

The heat of formation of the oxychloride was measured by disoly ng 
it in dilute hydrochloric acid, the reaction being as follows :— 


6HC1 + 3CaO evolves + 138 units 
CaCl, + nH,0 i, TPB re 


If the heat disengaged during solution, + 31°697 units, be dducted, 
the heat of combination, starting from solid. calcium chlonde and 
calcium oxide, becomes CaCl, + 3CaO + 16H,O = + 92 wits, or 
69°12 units, if the water also be reckoned as solid. By dryingshe oxy- 
chloride in a vacuum, it loses 40°9 per cent. of its weight, ad these 
correspond to the formula CaCl,,3Ca0O,3H,0. The heat of frmation 
was measured as in the previous instance, and 57°64 unts were 
obtained, reckoning the water as liquid, or 53°37 units with te water 
as solid. 

One molecule of anhydrous calcium chloride was fused wth 1, 2, 
and 3 molecules of quicklime. Their heat of formatia is as 
follows :— 


CaCl, + CaO = + 7°304 units 

CaCl, + 2CaO + 2HCl = + 99°526 units. 
whence— 

CaCl, + 2CaO = + 9874 units 

CaCl, + 3Ca0 = + 8206 _ ,, 


The numbers expressing the heats of combination of tese three 
compounds approximate very closely to each other, and beig within 
the limits of experimental error, may perhaps be considerd as iden- 
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tical. From them may be calculated the heat evolved by the combi- 


mical 

on of nation of the anhydrous oxychloride with water. 

en by CaCl, + 3CaO + 3H.O (water solid) = + 47:2 units 

heavy CaCl, + 3Ca0 + 16H.0 ‘ = + 60°92, 

pen CaCl, + 3CaO + 3H.0+ 13H,0 (water solid) = + 15°76 units. 
ing 

10t be This last quantity exceeds the heat of hydration of calcium chloride, 


which explains the formation of the oxychloride in presence of 


, Seem 
water. J. W. 
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Temperatures of Combustion and Dissociation of Carbonic 
Anhydride and Water Vapour. By Matiarp and Le Cnarevier 
(Compt. rend., 93, 1076—1079).—The temperatures of explosive mix- 
tures calculated by means of the formula for specific heats, &c., given 
in a former paper (this vol., p. 449), agree well with those 
actually observed. On the basis of these formule and determina- 


TFELOT a b : 
tions, the authors have calculated the temperature of combustion of 


nbrid . Sai : 

dahed explosive mixtures of hydrogen with oxygen, and of carbonic oxide with 
sould oxygen, and also the temperature of dissociation of water vapour and 
3 ther carbonic anhydride. Assuming that the formula is true for tempera- 


tures above 2700°, the temperature of combustion of H, + O ina 
closed vessel is 3480°. The actual temperatures observed with mix- 
tares closely approaching the theoretical mixture in composition varied 
between 3100 and 3300. The dissociation of water is therefore only 
very slight even at this elevated temperature. Taking into account 
ouly the exterior work done by the gas in expanding from constant 
volume to constant pressure, and assuming that the ratio of the two 
specific heats is the same as at low temperatures, the temperature of 
combustion of H, + O at ordinary pressure is 3200°, supposing that 
10 dissociation takes place. If there is slight dissociation the tem- 
perature will be between 2800° and 2900°, a value adopted by Deville. 
Qn the same supposition the temperature of combustion of an explo- 
sive mixture of hydrogen and air is 1830°. 

Assuming that the formula for the variation of the specific heat of 
carbonic anhydride is true for temperatures above 2000°, the tempera- 
ture of combustion of CO + O is 3200°, with dissociation to the 
extent of about 30 per cent. The dissociation of carbonic anhydride 
8 only slight, even at 2260°: this is the temperature of combustion 
ofa mixture of carbonic oxide and air in closed vessels. The tempera- 
ture of combustion of the same mixture under ordinary conditions, 
calculated as in the case of hydrogen, is 2050°. C. H. B 
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Explosion of Acetylene, Cyanogen, and Endothermic Com- 
Pounds in General. By Brerrue.or (Compt. rend., 93, 613—619). 
~The author has succeeded in exploding various gaseous compounds 
by means of special detonating agents. As in the well-known case of 
imamite, the violent shock of the exploding charge completely 
destroys the molecular stability of the gas. The author has generally 
‘ployed mercury fulminate. He states that there appears to exist 
an explosive wave quite distinct from proper sound waves. 

Acetylene. —20—25 c.c. of acetylene were exploded by 0-1 gram of 


. three 
within 
s iden- 
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mercury fulminate. It yielded carbon and free hydrogen. The 
carbon is deposited in an amorphous state, dissolving almost com. 
pletely in a mixture of fuming nitric acid and potassium chlorate, 
There is, however, a trace of graphite, which is probably produced by 
the exceedingly high temperature. The author has previously shown 
that amorphous carbon begins to change into graphite when heated 
to 2500° by explosive gas, and also that lamp-black obtained by the 
incomplete combustion of a hydrocarbon, contains a trace. 

Cyanogen.—When cyanogen is exploded in a similar manner, it 
yields amorphous carbon and free nitrogen. There is also a trace 
of graphite in this case. 

Nitric Oxide—On explosion, this gas splits up into nitrogen and 
oxygen; but the carbonic oxide formed by the decomposition of the 
,mercury fulminate combines with the oxygen, so that the final pro. 
ducts are carbonic anhydride and nitrogen. 

Arsenic trihydride decomposes on explosion into arsenic and hy. 
drogen. 

The author states that, generally speaking, compounds and explo- 
sive mixtures become more and more susceptible to shocks as they 
near the temperature at which they begin to decompose. The 
author states the following general rule: gases formed with absorp- 
tion of heat, such as those employed in the above experiments, which 
do not explode by simple heating, can be made to explode by means of 
a violent shock. J. I. W. 


SS 2 et tee o.53) oe Geet alll 


Surfaces of Separation. By Berrurtor (Compt. rend., 9%, 
1054).—The author first stated this principle in 1869 (Ann. Chem. 
Phys., 140), and not in 1872, as recently stated by Lemoine. a i 

C. H. B. 

Diffusion of Solids into Solids. By A. Cotson (Compt. rend. 
93, 1074—1076).—When sheet-iron is heated with lamp-black ina 
reducing atmosphere, not only does the carbon diffuse into the iron, 
but the iron also diffuses into the carbon. This diffusion will take 
place at a temperature as low as 250° if the heating is prolonged for 
24 hours. Piano wire heated to redness with charcoal in a carbon 
crucible surrounded by a brasque of lamp-black, loses weight, but 
retains its malleability and metallic lustre: after heating, the carbon 
contains iron. It would appear that at low temperatures the iron 
diffuses most readily into the carbon, at high temperatures the reverse 
is the case. No similar phenomena are observed with platinum. The 
author concludes that the diffusion of solids is strictly analogous t0 
that of liquids. In order that two solids may diffuse one into the 
other, it is necessary that there should be some attraction betwee? 
them, i.e., that they can react upon one another. Silver chloride will 
diffuse into dry sodium chloride, and metallic silver into dry alkaline 
chlorides when heated with them at temperatures below their melting 
points. If a plate of copper is placed on a polished surface of irom 
pyrites, and heated in a current of carbonic anhydride, small quant- 
ties of sulphur are separated from the pyrites and combine with the 
copper. This experiment may be repeated several times with tne same 
surface of pyrites. When piano wire is heated to redness with put 
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The lime in a carbon crucible surrounded by a brasque of lamp-black, 
ON- calcium diffuses into the iron. If the heating is prolonged for three 
rate, hours, the piano wire becomes brittle. When discs of iron, separated 
1 by by cylinders of compressed lamp-black, are heated to redness in a 
own cylinder of gas carbon placed in a brasqued crucible, the extent of 
ated diffusion follows the law, hp = constant, where h is the distance from 
the the surface of the iron disk and p the weight of iron in a unit-volume 
of charcoal at the distance h. C. H. B. 
r, it 
race Incomplete Combustion of Gases. By K. Birscn (Annalen, 
210, 207—245).—These experiments were conducted in the apparatus 
and used by V. Meyer. They consisted in the explosion of a mixture of 
‘the various volumes of carbonic oxide and detonating gas, at diminished 
pro- pressure, and at various temperatures, and also of the explosion of 


mixtures of chlorine, oxygen, and hydrogen under varying conditions. 
The results of the experiments, under diminished pressure, with 
hydrogen and oxygen in the proportion of two volumes of the former 


plo- to one of the latter, mixed with varying proportions of carbonic oxide, 
they are given in the table below, where p and ¢ represent the pressures 
The and temperatures respectively before the explosion :— 
orp- 
hich 
sof Before explosion. After explosion. 
Vy. No. 
O. | Ha | CO. | H,0.| CO,.| H. | Co.| p. | ¢. 
hem. 
| 1 2 | 2°94] 1°32 | 0°68 | 0°68 | 2°26 145 2°9 
B. S64 2 | 1°51] 1°35 | 0-65 | 0-65 | 0-86 | 149) 2°3 
ond. a 1 2 | 0°99 |] 1°44 | 0°56 | 0°56 | 0°43 153 | 6°6 
“ 4... 1 2 | 0°75 | 1°67 | 0°33 | 0°33 | 0-41 150 | 8'1 
; Si. 1 2 | 0°60] 1°74 | 0°26 | 0°26 | 0°34 158 | 4°9 
Iron, e.. 1 2 | 0°49 11°77 | 0°23 | 0°23 | 0°26 | 167] 4°5 
take 
1 for 
rbon It will be seen from the above table that the ratio of the carbonic 
but anhydride to the water in the products of combustion is almost con- 
rbon stant so long as the carbonic oxide present in the mixture is not less 
than half the quantity of hydrogen. 
verse Experiments with the same relative quantities of gases were carried 
on at 100° and 180°, the pressure being also considerably raised. The 
18 : results are given on the next page :— 
» the 
wee 
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| At 100°. At 180°. | 
No. After explosion. p. | t. After explosion. | p. 
| ‘hogy Pe 
H,0. | CO,. Hy. CO. | 1.0. | CO,. | Hy. | CO. | 
| | 


| 


te 
— 


1..| 1°18 | 0°82 0-82.2°13 0-368 98-7] 1-11 | 0-91 | 0-91 | 2-1 0-351, 189 
2..| 1°21 | 0°79 0°790°71/ 0-412 99-0] 1°16 | 0-84 | 0-84 | 0°65 10-437 
3..| 14 06 0°6 0°39 0-488 99 -U] 1°37 | 0°63 | 0°63 | 0°36 [0-387 
4..| 1°53 | 0°47 0°470-27| 0430 99-3] 1°49 | 0°51 | 0°51 | 0-24 0-416 
5..| 1°59 0°41 (0°410°19 0°446 99-1] 1°55 | 0°45 | 0°45 | 0°15 (0-429 
6..) 1 16 |0°4 | 04 | O-1 


62 0°37 ate Hott eres 99°3 


From the above numbers, it will be seen that the amounts of carbonic 
anhydride and water formed by the explosion increase and decrease 
respectively with the increase of temperature, and, as was also the 
case at the ordinary temperature, excess of carbonic oxide has very 
little influence on the result. In other words, the affinity of carbonie 
oxide to oxygen increases with the temperature, whilst that of hydro. 
gen to oxygen suffers a relative diminution. 

Various mixtures of chlorine, hydrogen, and oxygen were exposed 
to the action of diffused daylight, the only product being, however, 
hydrochloric acid. On passing the electric spark through these mix- 
tures, it was found that the chlorine first combined with the hydrogen, 
and that the formation of water did not commence until the former 
was saturated; this fact stands in direct contradiction to the theory 
that the first reaction which takes place between different bodies is 
that by which the greatest heat is evolved. J. KC. 


Velocities of Chemical Reactions and Law of Distribution. 
By A. Pormarztn (Bull. Soe. Chim. [2], 35, 667—671).—In a previous 
communication, (thid., 35, 562), the author has shown that complete 
double decomposition, with disengagement of the theoretical amount 
of heat, does not take place between any two salts, whether they react 
in aqueous solution or in absence of water; but that the decomposition 
stops when it has reached a certain definite limit, and an inverse 
action then sets in with absorption of heat. The following exper- 
ments with the haloid silver ‘salts have some bearing on this 
question :— 

When freshly precipitated silver bromide is placed in contact with 
solutions of hydrochloric acid, or of potassium, sodium, lithium, calcium, 
or barium chloride, the bromide is slowly decomposed, and heat is 
absorbed; the decomposition is complete only when the chloride is 
employed in large excess, and when the soluble bromide is continually 
removed from the solution as it accumulates. In like manner, the 
displacement of iodine by a soluble bromide is easily effected, but the 
action of soluble chlorides on silver iodide is slow and imperfect; 
however, all these reactions are possible, and are accompanied by a2 
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absorption of heat which varies from 3°5 to 6°9 thermal units, when it 
represents the conversion of silver bromide into chloride, or to 14 units 
when the change is from iodide to chloride. 

As to the inverse actions in which heat is disengaged, they have 
been studied only in connection with silver chloride and the bro- 
mides of potassium and sodium. At first, the displacement of the 
chlorine is very rapid, but it gradually slackens, so that 165 hours 
are eventually required to form 95 per cent. of silver bromide by the 
reaction of potassium bromide, and 96 hours by the action of sodium 


180 bromide. 

Rican The rapidity of the reaction expressed in amount of decomposi- 
in ti per unit of time, tends consequently towards zero, and the 
" representative curves would, therefore, take the form of equilateral 
3° hyperbolas. 

We In comparing the rapidity of replacement effected by the chlorides 
ae of potassium and sodium, it is noticeable that at starting, the doable 
bonie decomposition is greater for sodium chloride than for potassium 
Tease chloride; this might be anticipated, if the calorimetric effects which 
0 the accompany the reaction in question are taken into consideration. 
; very The transformation of AgCl + KBr into AgBr + KCl in presence 
bonie of water evolves 3°5 units of heat, whilst the corresponding action 
ydro- #@ of sodium bromide disengages 4°3 units. 

The whole of these facts tend to confirm the proposition enun- 
posed (i ciated by the author in his memoir on “The Measurement of 
vever, fm Affinity,” that is, the equilibrium of a system of bodies AB + C or 
» mix- §# AB + CD is not determined by the arrangement corresponding to the 
ogen, maximum amount of heat evolved, but by the distribution of each 
ormer # substance among all the others, according to its respective atomic 
theory JM weight, mass, and temperature. J. W. 
dies is 
mie Influence of Mass on the Mutual Substitution of Halogens. 

By A. Poritirain (Journ. Russ. Chem. Soc., 1882, 82—94).—In 
ution. ™m *"eral previous papers, the author has studied the action of bromine 
evious “metallic chlorides. If equivalent quantities are taken, the quantity 
miplete ii chlorine replaced by bromine is, ceteris paribus, proportional to 
mount We atomic weights, and inversely proportional to the squares of the 
> react fm “omicity of the respective metals. In the present paper, the author 
osition (ows that with increasing quantity of bromine the percentage of the 
nverse a orine displaced likewise increases ; the increments are at first pro- 
experi- prtional to the square roots of the number of equivalents of the acting 
n this § mine, but become smaller and smaller as the quantity of bromine 

hereases, and when a certain limit is reached, an increase in the quan- 
with J" of bromine, a rise of temperature, or increased heating, has no 
slcium, ther action. The experiments were made in vacuous sealed glass 
heat is (es, in which a definite quantity of a metallic chloride was heated 
ride is "2 weighed but varying quantities of bromine either to 400—450°, 
inually HJ" 310—315°C. Chlorides of Na, K, Ag, Ca, Sr, Ba, Pb, Hg, Bi, 
ner, the HB" treated in this way with quantities of bromine varying from 
but the M-~° equivalents, and many numerical values were obtained. The 
yerfect; fm ster the temperature, the sooner is the upper limit of displacement 


d by an ached 
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The results of the author’s experiments contradict Bertheloy’; 
principe du travail maximum, because in the above reaction an absorp. 
tion of heat and not a development of heat takes place. The author 
shows that Berthelot’s attempts to bring these reactions into accord. 
ance with his principle are unsatisfactory, as, if the difference in the 
heats of formation of chlorides and bromides has changed its sign at 
these high temperatures, the displacement of chlorine by bromine onght 
to be complete, and this is not the case. The same would be the case if 
polybromides, stable at that high temperature, were formed with a 
larger development of heat than that of the chlorides. The author 
shows-that on multiplying the differences of the heats of formation of 
chlorides and bromides of monad elements by the percentage numbers 
of displacement of chlorine by bromine, a constant value of nearly 4 
is obtained. The progress of reactions and their limits depend ther. 
fore not alone on the quantity of heat developed (according to the 
principle of maximum of work), but also upon the atomic weight of 
the elements, their atomicity, their mass, and the temperature. The 
author has shown by a direct experiment, that silver chloride in a 
current of broraine vapour is entirely converted into bromide. Bro. 
mine and chlorine displace each other. If they are both present in 
definite proportions, the mutual displacement reaches a constant limit; 
if one of them is removed, it will be completely displaced in the com- 
pound by the other. B. B. 


Volume Constitution of Liquid Compounds. By H. Scuzipm 
(Ann. Phys. Chem. [2), 14, 656—691).—This is a continuation of a 
previous paper (ibid., 11, 997) on this subject. The atomic volumes of 
the elements carbon, hydrogen, and oxygen, when united to carbon 
by one combining power only, are equal, and are represented by one stere. 
An atom of oxygen when united to carbon by both affinities, occupies 
the space of two steres. The O, of the carboxyl-group (—COOH) of 
acids corresponds to three steres, because it contains an atom of 0 in 
CO with two steres, and an atom of O in the HO-group with one 
stere. The above rules hold good in the case of all saturated con- 
pounds containing carbon, hydrogen, and oxygen, in which all the 
carbon-atoms are singly linked. 

Two carbon-atoms mutually united by two affinities, occupy the 
space of three steres. In aromatic compounds, the six carbon-atoms of 
the benzene-ring occupy the space of eight steres, and therefore contain 
C3 = 2 x Cj. This fact accords, not with Kekulé’s ring structure 
for benzene, but with Ladenburg’s prismatic stracture, and hence 
agrees with the conclusions arrived at by Thomsen from a study of 
the heats of combustion of aromatic compounds. T. C. 


Chemical Symmetry, or the Influence of Atomic Arrange 
ment on the Physical Properties of Compounds. By T. Carvetitt 
(Phil. Mag. [5), 13, 112—130; and 180—193).—The influence which 
atomic arrangement exerts on some of the more important physical 
properties of isomeric carbon compounds, is traced with the following 
results :— 


(1.) Melting Point.—(a.) Of two or more isomeric compounds those Hi appr 
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whose atoms are the more symmetrically and the more compactly arranged 
melt higher than those in which the atomic arrangement is asymmetrical, 


sorp- 

ithor or inthe form of long chains. (b.) Of any number of isomeric compounds, 
ord- those have the highest melting points in which there are the greater number 
1 the of side-chains, or in which the main chain of atoms is most branched. 


These rules were found to hold good in 278 out of the 300 cases 
(taken at random) to which they were applied. Some of the 22 excep- 
tions may possibly be due to the constitution of the compounds not 
having been correctly determined, and may thus on closer examination 
be shown to agree with the rules. These results are merely a first 
instalment of results which the. author hopes to obtain from an ex- 
haustive study of the melting and boiling points of organic com- 
pounds, for which object he has collected nearly 30,000 melting and 
boiling points, about one-half of which are melting points. 

(2.) Solubility.—Of two isomeric compounds, that dissolves the more 
easily which has the lower melting point, and in which, therefore, the 
atomic arrangement is less symmetrical. 

(3.) Heats of Combustion and Formation.—(a.) The stability, and 
therefore the heat of formation of symmetrical compounds (and therefore of 
those with the highest melting points) is greater than that of asymmetrical 
compounds isomeric with them. b. The heats of combustion of the former 
compounds are less than those of the latter. 

The remainder of the paper deals with the results obtained by 
van't Hoff (Bull. Svc. Chim. [2], 23, 295), on optical rotation ; by 
Brihl, on molecular refraction; by Liebermann (Ber., 13, 913), on 
fluorescence ; and by Witt (Ber., 9, 522) on tinctorial properties, in 
their dependence on the atomic arrangement. oe @. 
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Occurrence and Formation of Free Fluorine. By C. Lozw 
(Ber. 14, 2441 —2442).—In answer to Brauner (ibid., 1944—1946, and 
this vol., 8) the author maintains that he not only expressed his 
opinion that the gas in question was free fluorine, but also supplied 
wguments which made the fact indisputable ; and further adds that his 
explanations were not unfounded. Cerium fluoride is mentioned in 
Gimelin-Kraut’s Handbuch. d. Chem., and there is no reason to suppose 
that it should not decompose in a manner analogous to the chloride. 
Unly a rise in temperature and not a red heat was used in the experi- 
ments, and the vessel, &c., were perfectly dry. He thinks fluorine 
ought to smell more like chlorine than either bromine or iodine, and of 
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ang? FB (x it does not attack glass. D. A. L. 
which Decomposition of Water by the Silent Discharge in Presence 
ysical J of Nitrogen. By Dénfrain and Maquenne ( Compt. rend. 93, 


owing \21—1023).—The apparatus previously described (Compt. rend., 1881) 
gives, in presence of liquid water, a discharge with a tension closely 


s those Hi ‘pproaching that of the spark. It causes the explosion of a mixture 
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of oxygen and hydrogen almost instantancously, and under low pres. ar 
sure decomposes water more readily than any other form of apparatus re 
In presence of nitrogen gas, water is decomposed at ordinary pressures, 
small quantities of nitric acid being found at the same time. This 
form of electric discharge brings about the combination of nitrogen 
gas with organic compounds, such as dextrin and glucose, with produc. 
tion of complex products. C. H. B. th 
So-called Chlorine Trioxide. By Garzarovi-Tuorntacky p 
(Annalen, 209, 184—203).—The gas which is described as chlorine | 
trioxide by Millon (Ann. Chim. Phys. [3], '7, 298); Schiel (Annales, oi 
109, 317) ; and Brandau (Annalen, 151, 340), was shown on analysis 
to be a mixture of free chlorine and chlorine tetroxide, Cl,O,. : 
¥..c. &, 
Chlorites. By Garzarouii-THurNLACKH and von Hayn (Annalea, 
209, 203—210).—Although neither chlorine trioxide nor chlorous 
acid has been prepared, chlorites can be obtained by adding potassium 
hydroxtde to an aqueous solution of chlorine tetroxide, Cl,0,, a mix. 
ture of potassium chlorate and chlorite being produced. Potassium 
chlorite crystallises in thin needles. A solution of this salt prodaces as 
a yellow precipitate with silver and lead solutions. On recrystallisation the 
from hot water, lead and silver chlorites are obtained in yellow vol 
plates. W.C. W. rap 
duc 
Nitrogen Sulphide. By Berruetor and Viritie (Compt. rend. «fy 
92, 1307—1309).—Nitrogen sulphide is a well-defined crystalliae 
substance, originally prepared by Fordos and Gélis, by the action of s 
ammonia on sulphur chloride dissolved in carbon disulphide, thus :— 
| 
SNH, + 38,Cl, = 6NH,Cl + 2NS + §,. add 
It was analysed by the authors in order to make sure of its compo- a | 
sition, after which they proceeded to determine its heat of formation, be 


which, from the physical properties of the substance, it was expected 
would prove to be negative in sign. 


N s ligu 
Experiment........ i TREE 69°64 = 100°05 phat 
BEE oa cevdsicacs 30°44...... 69°56 = 100°00 prod 


The sulphide crystallises well, and is stable in dry and moistair. It 
can be moistened and dried at 50° several times, without appreciable 
alteration. It explodes with violence under the hammer; nevertheless 
its sensibility in this respect is less than that of mercury fulminate or 
diazobenzene nitrate. 

On heating, it deflagrates about 207°, but the deflagration is much 
slower than with the tulminate. Its density was 2°22 at 15°. 

Heat of Formation.—The explosion was managed in an atmosphere 
of nitrogen by means of a fine wire, ignited by a galvanic current 
an ordinary calorimetric apparatus. Two experiments were conducted 
on 2°997 and 2-279 grams of substance. They gave for 1 gram 
701 units and 700°4 units respectively. 

The corrected volume of the gases produced was for 1 gram 24 c¢. 
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and 2422 c.c. = 243 c.c. as a mean, or 11:18 litres for NS, the thec- 
retical volame being 242°1 c.c. 
The heat of formation of nitrogen sulphide is therefore negative— 


res, 

‘his N + Ssclid = NS solid = — 32°2 units. 

gen ae : , 
luce The sign of this heat of formation is the same as for nitrogen oxice, 
; thas: N + O = NO gas = —21°6 units, which is a new proof of 


the analogy which exists between the heats of formation of oxygen 
and of sulphur compounds. 
The tension developed by explosion in closed vessels was deter- 


mined. 


Pressure in ki'os. per sq. centimetre. 
T Weight of “N itrogen Mercury 
le charge. sulphide. fulminate. 
te 0-1 815 480 
“i 0-2 1703 1703 
nix- 03 24-41 2700 


The pressures developed by the explosion of nitrogen sulphide are, 
as may be seen, very similar to those obtained with the fulminate in 
the two latter experiments. If the explosion detonated in its own 
volume, the pressure would be double with the fulminate. But the 
rapidity of the decomposition being very different, the effects pro- 
ducea by the two substances, supposing them to be used as detonators or 
“fuses,” would be very dissimilar. J. W. 


Spontaneously Inflammable Hydrogen Phosphide. By J. 
Brisster (Ber., 14, 1757—1759).—According to Dumas (Ann. Chim. 
Phys., 31, 135) this gas is not produced when ordinary phosphorus is 
added to zine and sulphuric acid ; neither is the inflammable gas evolved 
at 100° from this mixture anything more than hydrogen carrying 
with it some phosphorus vapour. The author, on the contrary, finds 
that an evolution of spontaneously inflammable gas commences at 4(° 
and continues to increase up to 70° ; further, that when the evolution 
has once commenced, it continues even when the temperature of the 
liquid sinks to 20°. The gas so obtained is absorbed by copper sul- 
phate, and therefore contains hydrogen phosphide. This gas is also 
produced when phosphorus is added to a mixture of zinc and potash 
ueated to 60°. When phosphorus is added to tin and hydrochloric 
wid, the ordinary hydrogen phosphide is produced; if a few drops of 
utricacid are added, then the spontaneously inflammable phosphide is 
produced. r. ee am 


Hypophosphorie Acid. Part III. By T. Satzer (Annalen, 211, 
1-35).—To prepare hy pophosphoric acid, sticks of phosphorus placed 
m glass cylinders are half covered with water. Several of these 
ylinders are suspended by a string, in an earthenware mug, which is 
ly covered with a sheet of glass. Every third day the liquid in 
the cylinders is collected, and the sticks of phosphorus are again half 
‘vered with water. The aqueous solution contains a mixture of 
phosphorous, orthophosphoric, and hypophosphoric acids. Pure hypo- 
i acid is more easily prepared by the action of dilute sulphu- 
OL, XLII, 24 


—— 
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ric acid on an excess of barium hypophosphate, than by the decomposi. 
tion of the lead salt with sulphuretted hydrogen. 

At the ordinary temperature, hypophosphoric acid decomposes inty 
phosphorous and pyrophosphoric acids: 2H,P,0, + H.O = 2H,P( 
+ H,P.O,. 

Hypophosphoric acid has the composition H,P,0,, and forms the 
following salts: Tetrapotassium hypophosphate, KyP,O, + 5H,0, pre. 
pared by the addition of (2 mols.) potassium hydroxide to dipotassium 
hypophosphate (1 mol.), crystallises in rhombic pyramids or plates 
a:b:e = 0°9458:1:1°0124. The salt is soluble in less than one. 
fourth of its weight of water, forming a strongly alkaline solution which 
does not, however, absorb carbonic acid from the atmosphere. _ It js 
insoluble in alcohol, but is not precipitated from an aqueous solution 
by the addition of alcohol. 

Tripotassium hypophosphate, K,HP,O; + 3H:,O, prepared by the 
addition of potassium hydroxide (1 mol.) to a solution of dipotassium 
hypophosphate (1 mol.) erystallises in the monoclinic system, 
a:b:¢ = 0°4224:1:0°9902. B = 89° 35’. Thecrystals are soluble in 
half their weight of water, forming an alkaline solution, but ar 
insoluble in alcohol. They lose their water of crystallisation at 1()’, 
and at a higher temperature burn, forming potassium pyro- and mets 
phosphate. 

Dipotassium hypophosphate, K,H,P.O,, obtained by digesting moro- 
barium hypophosphate with a solution of potassium sulphate, form 
rhombic crystals containing 3 mols. H,O [a: 6: ¢ = 0°9873: 1: 0°91, 
and aiso monoclinic plates containing— 


2 mols. H,O [a: 6: ¢ = 0°7241:1:0°7949]. 8 = 81° 50’ 


Both these salts dissolve in 3 parts of cold and in 1 part of hot water. 
They are precipitated from the aqueous solution by the addition of 
alcohol. 

Monopotassium hypophosphate, KH;P,0,. This salt deposits mono- 
clinic prisms when a hot concentrated solution of the dipotassium 
hypophosphate containing hypophosphoric acid is allowed to col 
slowly. It is soluble in 1} parts of cold, and in 4 part of hot water 
The solutions, which have an acid reaction, give a precipitate with 
alcohol. On spontaneous evaporation, the cold aqueous solution yielii 
tripotassium dihypophosphate; whilst the hot solution contains, 2 
addition to this salt, the tripotassium hypophosphate. The mono 
hypophosphate undergoes no change at 100°, but at 120° it absorls 
moisture from the air, forming phosphorous acid and potassium pyr 
phosphate. 

Tripotassium dihypophosphate, K3H;(P.0¢)2 + 2H.,0, is deposited 
when a solution containing 3 mols. dipotassium hypophosphate 
1 mol. hypophosphoric acid is evaperated. If a smaller proportion af 
acid is used, this salt is also formed, but is apt to contain monopoti® 
sium hypophosphate. The pure salt is soluble in 2°5 parts of cold and 
in 08 part of boiling water. On the addition of alcohol to th 
aqueous solution, dipotassium hypophosphate is precipitated. 
crystals become anhydrous at 100°. : 

Tetra-, tri-, and di-sodium hypophosphate have been previous! 
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described by the author (Abstr., 1879, 105). The monosodium salt, 
NaH,P.0; + 2H,0, prepared in the same way as the corresponding 
potassium salt, crystallises in monoclinic plates— 


a:b:¢ = 2:0023:1:1:0907. B = 82° 41’. 


It cannot be recrystallised without decomposition. 

Pentasodium dihypophosphate, NasH3(P,O¢)2 + 29H,O, is formed by 
boiling 2°7 grams of sodium carbonate with 10 grams of disodium 
hypophosphate dissolved in 80 c.c. of water. It is deposited from the 
solution in monoclinic plates [a: b: ¢ = 13638: 1: 0°5762. 8 = 78° 38’), 
which are frequently mixed with crystals of the di- and tri-hypophos- 
phate. This salt dissolves in 15 parts of cold water, forming a solu- 
tion of the di- and mono-salts. 

Diammonium hypophosphate is soluble in 14 parts of cold water 
and in 4 of boiling water. It undergoes no change at 160°. It 
resembles the tripotassium dihypophosphate in crystalline form. Mon- 
ammonium hypophosphate is freely soluble in water. 

Monobarium hypophosphate is best prepared by adding a solution of 
12 grams of barium chloride in 120 c.c. of water, to 16 grams of 
disodium hypophosphate dissolved in 1 litre of water, containing 6 e¢.c. 
of hydrochloric acid (sp. gr. 1-124). After two days, the precipitate is 
collected and washed with cold water. 

In estimating hypophosphoric acid by means of a standard solution 
of potassium permanganate, the substance must be dissolved in a 
small quantity (10 c.c.) of boiling water. The permanganate must be 
added to the boiling solution immediately after the liquid is acidified 
with sulphuric acid. W. C. W. 


Sulphur Oxychlorides. By J. Oater (Compt. rend., 94, 82—86). 
—The heats of formation of the different oxychlorides were calculated 
from the heat developed by their decomposition with water or potas- 
sium hydroxide. Sulphuryl chloride, obtained by the action of 
chlorine on sulphurous anhydride in presence of charcoal, b. p. 69°9, 
$+ 0, + Cl, = SO,Cl,, liquid, develops 89°6 cals. Specific heat 
between 15° and 63° = 0233; heat of vaporisation, SO,Cl, = 
706 cals., hence S + O, + Cl, = SO.Ch, gas, develops + 82°54 cals., 
and SO, + Cl, = SO.Ch, gas, develops + 13°3 cals. Thionyl chloride, 
prepared by the action of sulphurous anhydride on phosphorus penta- 
chloride, could not be completely freed from phosphoryl chloride by 
fractionation. S + O + Cl, = SOCh, liquid, develops + 47:2 cals. 
Specific heat between 17° and 60° = 0°2435; heat of vaporisation, 
SOCI, = 648 cals., hence S + O + Ch, gas, develops + 40°8 cals. 
The analogous decomposition of phosphorus pentabromide by sul- 
phurous anhydride would absorb heat : hence thionyl bromide cannot 
be obtained by this reaction, a fact which the author has verified by 
experiment. Pyrosulphuryl chloride, b. p. 140°5°, was obtained by the 
action of sulphurie anhydride on sulphur chloride. The action of 
sulphuric anhydride on chloroform gives the compound SO,;HC1l. 
8: + 0; + Cl, = 8,0;Ch, liquid, develops + 159°4 cals. Specific 
heat between 15° and 130° = 0258; heat of vaporisation, 8,0;Cl, 
13:16 cals., hence 8, + O; + Cl, = 8,0;Ch, gas, develops + 146°2 cals. 


2712 
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The difference between the heats of formation of sulphury] anj 
thionyl chloride is much greater than between those of sulphuric an 
sulphurous anhydrides. The difference between the heats of form. 
tion of pyrosulphuryl chloride and sulphuric anhydride (2S0,) 
— 37-4 cals., hence the former cannot be produced, as the author has 
found, by the direct union of sulphuric anhydride and _sulpharyl 
chloride. Pyrosulphuryl chloride decomposes at about 250° into sul. 
phuric anhydride, chlorine, and sulphurous anhydride. 


C. H. B. 


Preparation of Rubidium and Cesium, and of their Salts, 
By C. Serrersera (Annalen, 211, 100—116).—In order to extract the 
cesium and rubidium from the alums, obtained as a bye-product in 
the manufacture of lithia from lepidolite, a hot solution of three or 
four cwt. of the crude alum is prepared, having a density of 2 
Beaumé, when hot. The liquid is allowed to cool down slowly to 43’, 
when the cesium and rubidium alums are deposited, since they are 
insoluble in a cold concentrated solution of potash alum. The greater 
part of the potassium alum remains in solution. The impure rubi- 
dium and cesium alums are dissolved in a small quantity of hot 
water; the solution, on cooling again, deposits rubidium and cesium 
alums, leaving the potassium alum in solution. The recrystallisation 
is continued until the potash is completely removed. Cesium alum is 
insoluble in a saturated solution of rubidium alum, so that these two 
salts may be separated by a repetition of the above process. 

The following table shows the amount of the alums (dried at 13) 
which are dissolved by 100 parts of water. Column 4 shows the reli- 
tive solubility of the two alums, i.e., the solubility of the rubidium 
alum divided by the solubility of the cesium alum. 


Cesium alum. Rubidium Cesium Rubidium alum. 
-. alum. alum. Cesium alum. 

0 0°71 0°19 374 

10 1:09 0:27 3°76 

17 1°42 0°38 3°74 

25 1°85 0-49 3°78 

35 2°67 0°69 3°87 

50 4:98 1°235 4°05 

60 9°63 2°38 405 

80 21°60 5°29 4:08 


The rubidium alum crystallises in octohedra, exhibiting small cubi- 
cal and dodecahedral faces. Cesium alum is deposited from a 
aqueous solution in a combination of the octohedron with the cube aud 
pentagonal dodecahedron. In the crystals deposited from a hydro- 
chloric acid solution, the pentagonal dodecahedron preponderates. 

The best method of preparing the various salts from the alums is #0 
precipitate the alumina from a hot solution by baryta-water, in prefer 
ence to ammonia. Cesium or rubidium sulphate remains in solution, 
and from the sulphate the other salts can be prepared by double decom 
position. 

Although metallic rubidium can easily be prepared by heating 
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mixture of sugar, charcoal, charred acid rubidium tartrate and chalk, 
cesium could not be obtained by this method. Attempts to prepare 
cesium by the electrolysis of the chloride were also unsuccessful, a sub- 
chloride apparently being formed. The electrolysis of the cyanide 
ields satisfactory results. Cesium cyanide is prepared by passing 
anhydrous hydrocyanic acid into a solution of c#sium hydroxide in 
absolute alcohol. Aqueous hydrocyanic acid cannot be used, as the 
cyanide decomposes during the process of drying. To prepare the 
metal, a mixture of barium cyanide (1 part) and cesium cyanide 
(4 parts) is heated to the melting point in a porcelain crucible, and 
an electric current passed through the molten mass. (Aluminium 


ct in JM poles must be used, as other metals and even graphite are rapidly 

e or [ME destroyed.) The contents of the crucible are warmed under petro- 
9° ZH leam, when the metal melts and collects together in globules. 

45°, Metallic cesium resembles potassium and rubidium in appearance. 


It is silver-white, and soft at the ordinary temperature. It oxidises 


are 
fv quickly in the air, and takes fire when thrown on water. 
rubi- The metal melts between 26° and 27°. Its sp. gr. is 1°88 at 15° C. 
F hot Ww. C. W. 


Composition of Sodium Hyposulphite (Schiitzenberger’s 
Hydrosulphite). By A. Berntusen (Annalen, 211, 285—305).—In 
this paper the author gives numerous analytical determinations con- 
frmatory of the formula Na,S,0,, whick he had previously assigned 
tothe salt obtained, together with other products, by the action of 
zine on a solution of hydrogen-sodium sulphite (regarded by Schiit- 
nberger, who discovered it, as having the composition Na,SO,; ef. 
Abstr., 1881, 508, 682, 978). The action of zinc on a solution of 
hydrogen-sodium sulphite may be represented by the equation— 


Zn + 4NaHSO, = Na,$.0, + ZnSO; + Na,SO; + 2H,0; 


the oxidation of hyposulphurous acid by iodine, by the equation 
H,S,0, + 31, + 4H,O = 2H,SO, + 6HI; and its oxidation by cupric 
sulphate, by the equation H,S,0, + O + H,O = 2H,S0,. 
H. W. 

Solubility of Barium and Strontium Sulphates in Concen- 
trated Sulphuric Acid. By E. Varenne and Pauteau (Compt. rend., 
93, 1016—1017).—The solubility of barium sulphate was determined 
byadding sulphuric acid of 91 per cent. to a known volume of a 
wlution of the chloride or nitrate, containing respectively 5°0235 and 
V175 gram of salt per litre, until the precipitate was just redissolved, 
or by adding the saline solution to a known volume of the acid until 
a permanent turbidity was produced. 1 gram of barium sulphate 
precipitated from the nitrate dissolves in 1519 grams of sulphuric acid 
of 91 per cent.; 1 gram precipitated from the chloride requires 3153 
grams of acid for complete solution. The difference is probably due 
to the action of the nitric acid liberated. 1 gram strontium sulphate 
precipitated from the chloride dissolves in 1256 grams of the sulphuric 
wid. In all cases, the coefficients of solubility are independent of the 
masses of the solutions employed. The coefficients of solubility of 
“tontium and barium sulphates are sensibly proportional to their 
equivalents, C. H. B. 
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Combination of Lead Iodide with Alkaline Iodides. By 4, 
Ditre (Compt. rend., 92, 1341—1344).—When lead iodide is put into 
a solution of potassium iodide, it dissolves at first slowly, afterwards 
more rapidly, until the solution is saturated; after a time, the liquid 
becomes filled with white needles which have only the slightest yellow 
tinge. These crystals have the composition PbI,.2KL4H,0 ; they am 
decomposed, with re-formation of lead iodide, both by addition of 
water, and by raising the temperature of the solution ; alcohol produces 
the same effect. 


i 
\ 
The study of this decomposition was effected (1) by adding water t 
to a great excess of the double iodide, so as to decompose only a part, s 
and analysing the liquor, when the action was complete; (2) by ( 
adding potassium iodide by degrees to a mixture of water and lead u 
iodide until needles of the double salt begin to form, and then analys. d 
ing the liquid in contact with the double iodide. In this way it was 
possible to ascertain the weight of alkaline iodide which at any given V 
temperature is necessarily present, so as to prevent decomposition of 0 
the double salt. These quantities are, per litre of liquid, at 5°, 14) n 
grams; at 10°, 160 grams; at 20°, 204 grams; at 39°, 300 grams; at tl 
89°, 503 grams; at 85°, 738 grams of potassium iodide. ¢ 
Thus the decomposition of the double iodide of lead and potassium 7 
follows the general law, namely, that at all temperatures a liquid, in 2 
which the double salt is capable of existing without being decomposed, u 
must contain a definite and minimum quantity of alkaline iodide. No W 
reaction takes place when water, lead iodide, and potassium iodide an  ™ 
brought together; if the proportion of the latter is less than that 9 
already indicated, a very little lead iodide only dissolves ; if the alk. 7 4 
line iodide is in sufficient quantity, the two iodides will combine until 
there remains in the liquor just sufficient alkaline iodide to prevent the MP 
decomposition of the doubie salt. The same phenomena take place # ™ 
if sodium or ammonium iodide is substituted for potassium —— a 
J. W. st 
Molecular Weight of Mercurous Chloride. By M. Fuem f 


(Gazzetta, 1881, 341—346).—The vapour-density of this compound 
was first determined in 1833 by Mitscherlich, who obtained the num- 
ber 8°31 (air = 1), and afterwards, by Deville and Troost, in 185i, 
who found it to be 8°21. According to these numbers, the molecular 
formula of calomel should be HgCl [Hg = 200]. Odling, however, 
in 1864, showed that gold-leaf immersed in calomel-vapour, becomes 
amalgamated, and at the same time covered with a deposit of mercuric 
chloride; whence he inferred that the mercurous chloride, at the 
temperature required for the determination of its vapour-density, 
resolved into mercuric chloride and metallic mercury, each occupyig 
2 volumes, so that the entire vapour occupies 4 volumes, and the 
density 8°31, corresponds with the molecular formula Hg.Cl., which 3s 
moreover, in accordance with the law of even numbers. About the 
same time, Erlenmeyer observed that when calomel was strongly 
heated for half an hour ina glass flask, and a tube containing mercury 
was immersed in the vapour, the mercury began to boil, and after the 
whole had cooled, the inner surface of the flask and that of the tabe 
just above the level of the liquid were found to be covered with 
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globules of mercury, mixed with calomel and corrosive sublimate. 
Hence Erlenmeyer inferred that dissociation had taken place, remark- 
wards ing, however, that the result was by no means decisive as to the vapour- 
density of calomel, inasmuch as the resolution of that compound into 
HgCl, and Hg may be explained equally well, whether we suppose it 
to be represented by the formula HgCl or by Hg.Cl,. 

on of Debray, in 1868, found, on the other hand, that gold-leaf immersed 
duces in vapour of calomel at 440° (about the temperature at which the 
vapour-density would be determined) showed no signs of amalgama- 


water tion, and thence concluded that the compound had not undergone dis- 
part sociation. Lebel, however, pointed out that at the temperature in 
2) by question amalgamated gold parts with all the mercury that it has taken 
1 lead up, and therefore concluded that Debray’s observation by no means 
nalys- disproves the view advanced by Odling. 

it: was In 1876, Debray, by heating calomel to 440° in a platinum tube 
given within which was a U-shaped tube of gilt-silver traversed by a stream 
ion of of water, found that the layer of gold became amalgamated, and thence 


inferred that dissociation really takes place; but he further observed 
ns: at that the deposit thus formed consisted in great part of condensed 
calomel, and thence inferred that the dissociation was only partial. 
The same conclusion has been arrived at by Marignae (1868), by 
measuring the latent heat of volatilisation of calomel ; he concludes, 
indeed, that the amount of dissociation is extremely limited, whence it 
would follow that calomel cannot have the formula Hg,Cl,, which 
le are requires a vapour-density 16°28 instead of 8°14, whereas if we admit 
n that the formula HgCl, the vapour-density should be 8°14, whether the 
, alka. dissociation be partial or total. 

> until To throw further light on this question, the author of the present 
nt the paper has examined the effect of heating a mixture of calomel and 
mercuric chloride to a temperature of about 400° in an apparatus 
similar to that of Debray’s above described. Under these circum- 
stances he found that no dissociation of the calomel took place, the 
Fiveti gilded tube not exhibiting the slightest trace of amalgamation. This 
veing established, he proceeded to determine the vapour-density of a 
»num- J wWxture of mercurous and mercuric chloride by V. and C. Meyer's 
1857, fm wethod. One experiment made in this way gave for mercurous chlo- 
lecular fm "de the value 8°01; another 8°30, whence it follows that the molecular 
wever, (am Ormula of mercurous chloride is HgCl. For the vapour-density of 
come fae “Uprous chloride V. and C. Meyer (Ber., 12, 1116) found numbers 
speure fe ading to the double molecular formula Cu,Cl,. H. W. 
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Electrolysis of Solutions of Antimony Chloride; Explosive 
apying Antimony. By F. Prewrer (Annalen, 209, 161—184).—The ratio 
nd the MM tween the weights of metallic silver and metallic antimony deposited 
rich is, MM YY the same galvanic current is independent of the strength of the 
at the J Wrent or of the solutions. It is also independent of temperature. 

rongly i Explosive antimony, discovered by Gore (this Journal, N.S., 1, 365), 
ercury /™ *4 Compact amorphous body containing from 4°8 to 7°9 per cent. of 


ter the J “timony chloride. It also contains small quantities of hydrochloric 
¢ tabe J “id and water, but no occluded hydrogen. Pure crystalline metallic 
{ with # “tmony is deposited when a galvanic current is passed through a 
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solution which does not contain more than 7 per cent. of antimony 
chloride. The sp. gr. of the explosive antimony diminishes ag th, 
amount of antimony chloride contained in it increases. 


W. C. W. 


Contributions to the Chemistry of the Chromammoniun 
Compounds. By 8S. M. Jéreensen (J. pr. Chem. [2], 25, 83-95), 
—For the first part of this paper see Abstr., 1880, 10. II. Brom. 
purpureochromium Salts.—Bromopurpureochromium bromide is prepared 
by boiling roseochromium hydroxide with excess of concentrated hydro. 
bromic acid, or by heating roseochromium bromide at 100°, when it 
loses water of crystallisation and is transformed into the bromopurpureo 
bromide. It forms a violet-red crystalline powder, resembling chloro. 
purpureocobalt chloride in colour, but is more sparingly soluble in 
water, and yields a more violet-coloured solution than the chlom. 
chloride. On gently heating its solution, it is readily transformed 
into the roseobromile. In general its behaviour with reagents closely 
resembles that of the chloro-chloride. Bromopurpureochromium chloe 
ride, Br.{Cr,.10NH;].Cl,, is prepared by pouring a solution of the 
bromobromide into excess of hydrochloric acid diluted with an equal 
volume of water. It forms a violet-red precipitate consisting of 
microscopic octohedra. Bromopurpureochromium nitrate, 


Br.(Cr,.l0NH;)4N 03, 


is prepared in like manner, and resembles the above. On treating its 
cold aqueous solution with normal potassium chromate, a re (dish. 
brown granular precipitate of bromopurpureochromium  ch.omate, 
Br.(Cr..l0NH;)2CrQ,, is obtained: under the microscope it is seen to 
consist of rhombic tables. 

Ill. Lodopurpureochromium Salts——On boiling roseochromium iodide 
with concentrated hydriodic acid, a violet crystalline powder of isd. 
purpureochrominm iodide, I,(Cr,10NH;)I,, is obtained. It can also 
be prepared by heating rhodeochromium iodide with concentrated 
hydriodic acid, but is best obtained by heating roseochromium iodide 
at 110°. It forms a bluish-violet crystalline powder, sparingly soluble 
m water. The iodopurpureochromium chloride, bromide, nitrate, and 
platinochloride were prepared, and resembled the corresponding chloro- 
«nd bromo-compounds. A. J. G. 


Sodium Ammonium Trimolybdate. By F. Mavro (Ber. 4, 
1379—1282).—This salt is prepared by boiling a solution of borax 
with an equal weight of ammonium molybdate, 3(NH,).0,7Mo0,,4H,0, 
and separates immediately as a copious white bulky curdy precipi 
tate, slightly soluble in cold, more soluble in hot water, and separating 
from the solution after some days in its original state. Under the 
microscope, it is seen to consist of very delicate needle-shaped trans- 
parent crystals. When dried between filter-paper and heated to about 
110°, it suffers no apparent loss of weight, but merely blackens a little. 
After fusion and recrystallisation, it acquires a crystalline aspect, and 
a fibrous structure, or the form of small needles having a lustre like 
that of molybdic anhydride. Its analysis led to the formula 
(NH,),0,Na,0,6MoO,,2H,0 or (NH,,Na)0,3Mo0,,H,0. It is a de: 
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composition-product of another new compound, which crystallises well, 
28 the ME and is decomposed by water, but has not yet been obtained in the 
state of purity required for analysis. H. W. 


Colloidal Tungstic Acid and its Analogy with Paratungstic 


nium HF ycid. By D. Kew (Bull. Soc. Chim. (2), 36, 643).—Colloidal 


>) tungstic acid dried at 200° has the composition 12W0O,.4H,O (Gra- 
sromon jam). One of the molecules of water of constitution of the silico- 
>pared duodecitungstates and the borotungstates, complex derivatives of the 
aydro. paratungstates, appears to be held in combination more loosely than 
hea it the others. Dipotassium silico-duodecitungstate, for example, loses 
"pureo ] mol. H,O above 150° (Marignac). Probably if paratungstic acid, 
loro. & }2W0,,5H,0, could be isolated, it would be found to lose 1 mol. H,O 
ble in more readily than the others, giving an acid identical in composition 
hor vith colloidal tungstic acid dried at 200°. C. H. B. 
‘losely = Pphosphotungstates. By Wotcorr Ginps (Am. Chem. J., 2, 217— 
chloe Ti 934 and 281—294).—The author has continued his experiments on 
of the these salts already reported in this Journal (1877, 2, 247), and has 
equal I rived at the following general results :— 

ng of 1. The phosphotunystates form a series, of which the lowest term 


probably contains 6 mols. tungstic to 1 mol. phosphoric oxide, and the 
highest 24 mols. tungstic to 1 mol. phosphoric oxide. 

2. At least the greater number of phosphotungstates contain an 
even number of molecules of tungstic oxide. The homologising term 
for these cases is therefore 2W Qs. 

3. The highest number of molecules of base observed in any case is 
six (old style), which implies that the acid contains twelve hydroxyl- 
groups. 

‘4 ” all cases the number of hydroxyl-groups replaced by a mon- 


ing its 
dish. 
omate, 
een to 


iodide 
f iodo. 


n also fay “omic metal is even. 

trated 5. In all the phosphotungstates studied, the number of molecules of 
iodide Mm &*8e, or the number of hydroxyl-groups, is more than suflicient to 
oluble ( “turate the phosphoric oxide present, if we suppose that the acid is 


e, and fp /*basic. A part at least of the hydroxyl or base must therefore be 
hloro- Igy Wited to tungstic oxide. 

The following table exhibits the composition of the phospho- and 
usenio-tungstates prepared and analysed by the author. In the 
formule in the right-hand column, all the acids are regarded as 
borax fag /2-basic. 


41.0, Hi 20,,P,0,,6H,O + 47aq. or WuP;0n(HO)2 + 47aq. ; 
also with 34 and 55aq. 
er the 4WO,,P,0;,2Na,0,4H.O + 23aq. 9 W.4P20,(NaO),(HO), + 23aq. 


trans- 4W0;,P,0,,3K,0,3H,0 + Saq. ” W2sP207(KO).(HO), + 8aq. 
about also with 14aq. 


*4W0;,P.0;,3(NH,),0,3H,0 + 16aq. ,, W2sP202(NH,O),(HO), + 26aq. 
*W0;,P,0;,3Ba0,3H,0 + 43aq. ,, WaP20n(BaO,)3(HO), +43aq. 
rmula # ~2WO,,P,0;,2K,0,4H.0 + 2aq. , WxP2045(KO),(HO), + 2aq. 

“WO;,P,0;,3(NH,),.0,3H,0+18aq. ,, W2P2Oc(NH,O),(HO),+ 18aq. 
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22W0j,P,0,,2Na,0,4H,0 + 5aq. or WuPsO,s(NaO),(HO),+5aq 
22W0,,P;05,4Ba0,2H.0 + 39g. ,, WaP:0x(BaO,)(HO),+ 304g, 
20WO,,P,0;,6BaO + 48aq. »» WapP2059(BaO,), + 48aq. 
18WO,.P.0;,6K,0 + 23aq. ” WisP2053(KO),. + 23 and 3Uaq, 
18W0,,P,0;,K,0,5H,0 + 1dag. 5, WyP:05s(KO):(HO) + May 
16W0O,,P,.0,Ca0,5H,O + 3aq. 9 WeP20u,(CaO)2( HO) io +3aq, 
16W0O,, P.O;,4K,0,2H,0 + 19aq. ” WeP:0(KO) (HO), + 19aq. 
16W0;,P,0;,6( N H,),0 + 10aq. ” WicP2.0n(NH,O) 2 + 10aq. 
14W0,,2P.,0;,5Na,0 + 42aq. 
6W O;, As.0;,3K,0,3H,0 ” W,As,0.,(KO),(HO), 
6WO,,As.05,4(N H,),0,2H,0 + 8aq. ,, WeAs,On(NH,O).(HO), +3aq. 
16W0O,,As,0;,6Ag,0 + llaq. ” W,As.0,,(AgO). + llaq. 

H. W. 


Yellow Incrustation from the Vesuvian Lava of 1631. By A. 
Scaccnt (Gazzetta, 11, 487).—The author in his more recent researches 
on this incrustation (comp. Abstr., 1880, 445) has found the resemblance 
between vesbium and vanadium to be so close as to make him believe 
that they are identical, or at least very closely allied. There are, how. 
ever, differences in the properties of some of its compounds from 
those of vanadium, and the results of the analyses of the silver salt 
would seem to give a molecular weight for vesbium considerably 
greater than that of vanadium. The author intends to make mor 
decisive experiments to ascertain the identity or non-identity of ves- 
bium aud vanadium, and remarks that even if the element should prove 
to be vanadium, it is an important fact that the presence of the latter 
in volcanic lavas has been established. C. E. G. 


Mineralogical Chemistry. 


Occurrence of Native Sulphur in the Soil of Paris. By M. 
Dausrékr (Compt. rend., 92, 1440).—During the construction of a 
public sewer in the Rue Meslay, Paris, the workmen came across what 
appeared to be an ancient dustheap, extending for more thav 
50 meters in length and 4°5 meters in depth. It consisted of all sorts 
of vegetable and animal refuse, mixed with vast quantities of bones 
and plaster rubbish. The plaster, which was embedded in a black 
matrix, was uniformly impregnated with crystallised native sulphur, 
whilst the bones were filled in their interior with crystalline aciculat 
gypsum. There can be no doubt but that this natural production o! 
sulphur results from the action of the organic matter on the substance 
of the plaster, and that it therefore faintly resembles the contempo 
raneous formation of sulphur in many stratified rocks. That it was 
not due to the action of coal-gas was evident from its position, since 
occurred at a much greater depth than the level of the gas-pipes, aud 
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was not observable except in the neighbourhood of the organic rubbish 
Sag, before mentioned. J. W. 


| Iron Ore, containing Manganese, from the Neighbourhood of 
| 30aq, gt. Petersburg. By N. Liupavin (Journ. Russ. Chem. Soc., 1882, 
14ag, 79—82).—The clay ironstone in question contains considerable quan- 
tities of manganese. Its analysis gave the following numbers :—Sand 


— and residue insoluble in HCl and Na,CQ, solution = 9°67; SiO, solu- 

es ble in Na,CO; = 4°27— 

4: H.O and org. 
matter 

AIO,  Fe,0; MnO: MnO. CaO. MgO. (by diff.). 

+ Baq 5520-4854 15°86 5°90 O67 O11 9°16 

. The origin of the ore is due to the proximity of a mineral spring, rich 

W in iron, which passes through a soil containing granite-sand. The 


orthoclase found in this granite contains manganese, as is seen from 
By A the following analysis made by Regel in the same laboratory :— 


arches SiO). Al,Os, nO, FO Mad. 0. 


blance 6421 1737 6-91 048 0°66 1:20 
velieve 
how. Loss on 
from MgO. K,O. Na,O. ignition. 
er salt 0°87 9°07 481 0°25 


erably 
more 
of ves- 
prove 
latter 
G. 


Another sample gave 0°36 MnO. The red colour of such orthoclase 
is therefore not entirely due to Fe,Qs. B. B. 


Minerals from Chili. By J. Domeyrko (Jahrb. f. Min., 1882, 1, 
Ref., 165).—(1.) Yellow Saltpetre containing Iodine and Chromium.— 
Raymondi in Lima (1880) described a yellow saltpetre called by the 
miners “ caliche azufrado” or sulphuretted saltpetre. He believed it 
to contain potassium monochromate, and called it ‘ Tarapacaite.’’ 
According to Domeyko, this salt is found, not only at Tarapaca 
in Peru, but also in the salt-beds of the Atacama Desert, and 
in those of Carmen (Mejillones). It is fine-grained, light yellow, 


By M. i and occurs in the midst of very small-grained white saltpetre, 
. of 8 H® usually passing gradually into the latter. At Cachinal in the Ata- 
what J cama Desert, it occurs in spherules 2—3 mm. in diameter in the midst 


of white saltpetre. In the salt-beds of Tarapaca the kidney-shaped 
| sorts HF lumps of tarapacaite are sometimes coated with a darker-coloured 
bones # crust consisting, according to E. Williams, chemist to the mines, of 
black potassium dichromate. Williams is also of opinion that the chromium 
] isderived from beds of chrome-iron ore in the mountains by which 
icular the salt-beds are surrounded, inasmuch as the yellow and red salts are 
ion of found only in the neighbourhood of these mountains. The salt is very 
deliquescent, and liable to change by exposure to the air, so that the 
emp @ analyses of different samples of it are by no means accordant. The 
freshest specimen analysed in Iquique by Williams contained 1°15 per 
cent. Cr,O; ; the analyses made by Domeyko on comparatively fresh 
3, and uaterial gaye on the average only 1:18 to 0°52 Cr,O; (mean 0°31) ; 
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together with 4°18 iodic acid, 10°03 chlorine, 2°10 sulphuric acid, 34-19 
nitric acid, 8°45 potash, 27°60 soda, small quantities of lithia, lime 
and magnesia, 7°05 hygroscopic, and 7°40 crystal-water, and 2°9 to 34 
insoluble earthy residue. Altogether the “‘caliche azufrado ” appear 
to be a variable mixture of several salts, resulting from the action of 
solutions containing chromium on crude Chili saltpetre. 

Huantajaite—Raymondi, in his “ Mineraies del Peri” (1878), 
describes this mineral as crystallising in small cakes, united in thiy 
crystalline crusts, also fibrous and massive; brittle; having the appear. 
ance of rock-salt ; colourless or white, not altered by exposure to light; 
less hygroscopic than common rock-salt; melting without decrepita. 
tion. Splinters moistened with water or with the tongue swell up 
slightly, and become white and opaque. It dissolves in water, with 
milky turbidity, due to the separation of silver chloride. The propor. 
tion of silver chloride in different specimens was found to vary from 
31 to 5°6, The mineral is found on the Cerro de Huantajaya, three 
leagues from Iquique and about 1000 meters above the sea-level. 

H. W. 

Vanadate of Lead and Copper from Laurium. By F. Pisa 
(Compt. rend., 92, 1292--1293).—Many simple and complex lead 
vanadates are known, such as vanadinite, dechenite, eusynchite, arwoxene, 
mottramite, and others. Of these, vanadinite and dechenite are simple 
vanadates, whilst the other contain a certain quantity of zine or 
copper, sometimes both; argeoxine contains in addition arsenic acid. 

The lead-copper vanadates are of a brown or olive-green co‘our, 
yielding a citron-yellow powder. A fine specimen of this latter 
mineral has been found by the author at Laurium. It occurs ina 
more or less crystalline condition as an incrustation on quartz, ofa 
deep greenish-black colour when well crystallised, but paler coloured 
when the crystalline structure is less evident. The crystals under 
any circumstances are very small, though well defined, but their form 
could not be satisfactorily made out. Before the blowpipe it melts 
and gives off water; with the addition of sodium carbonate it is easily 
reduced. It is soluble both in hydrochloric and nitric acids. Ast 
was impossible to separate the mineral wholly from the gangue, its 
density was not taken; its analysis gave the following results :— 


V.0;. PbO. Cu0. Cad. 4H,0. 
25°53 50°75 18°40 1°53 425 = 10046 — 
Ihl 3°64 3°72 0°59 3°70 = oxygen ratio. 


These numbers lead to the ratio 5 : 3°3 between the oxygen of the 
vanadic anhydride and that of the bases. This is the same ratio a 
exists in eusynchite and tritochorite, if the small proportion of lime 
and water be taken as derived from the gangue. It would be then 
cupreous eusynchite, but containing equal equivalents of lead and 
copper, as in psittacinite and mottramite. J. 


Mineralogical Notes. By A. Fresnet (Jahrb. f. Min., 1882,1 
Ref., 193—196).—(1.) Vanadinite and Tritochlorite.—Brown spherules 
of vanadinite, from Wanlockhead, gave in two analyses the followmg 
results :— 


oe, a a a ee 


ao" fo mem 
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aand b are the direct results of analysis; a, and }, show the com- 
position of the mineral after deduction of SiQ,, Al,O;, ZnO, CaO, and 
Fe,0,. The phosphoric acid is present, not as lead phosphate, but as 
calcium phosphate, isomorphously mixed. 

Tritochlorite, a new mineral, is massive, of cauline structure, and 
somewhat distinctly cleavable in the longitudinal direction, parallel to 
aface corresponding witha pinacoid. The crystalline system is there- 
fore probably rhombic, monoclinic, or triclinic. Colour, blackish- 


W. 
Pisa 
x lead 
eOxENe, 


— brown, with lighter yellowish-brown spots. Streak, pale lemon- 
eid i yellow. H. = 3°5. G. = 625. Melts very easily, and with inta- 
mA mescence, before the blowpipe, giving off a faint arsenical odour ; 


forms on charcoal in the oxidising flame a white and yellow incrus- 
tation of zine oxide and lead oxide, and yields in the reducing flame 
globules of lead and a black porous mass. Dissolves in acids. Gives 
by analysis 53°90 PbO, 7°04 CuO, 1106 ZnO, 24°41 V,O;, and 
376 As.O; = 100-17, which is the composition of a tribasic vanadate. 
Tritochlorite differs from euxenite and armwoxene by its amount of 
copper and of arsenic. Locality, Mexico or South America. 

(2.) Minerals from Albergaria velha, in Portugal—The mines of 
Bragal, near Albergaria velha, are situated in a very large basin of 
clay-slate, and are worked for galena, with which are associated zinc- 
blende and wurtzite, pyrites and marcasite, dolomite and calcite. 

(3.) Picrosmine occurs in the greenstone of the Plétzlachthal, above 
Haslaun, near Zwickau. It has a greenish-grey to mountain-green 
colour, and cauliform structure, and cleaves readily in a longitudinal 
ratio. direction. H. = 3. G. = 2°8. Lustre slightly fatty. Under the 
microscope it appears fine-fibred throughout. Dried at 100° it gave 
by analysis :— 


latter 
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yf lime Si0,. Al,03. FeO. CaO. MgO. H,O. 
then 8 6045 O50 684 125 2601 505 = 99°60 
3 5980 012 6°30 3:30 2518 540 = 10010 


Before the blowpipe it burns white, and melts in thin splinters. 
gg2, 1, & When breathed upon it emits a bitter odour. 

herales (4.) Topaz, Gilbertite, Potassium-mica.—-The gilbertite of the Saxo- 
owing J] Bohemian tin-veins is not a distinct species, but merely a transition- 
product of the conversion of topaz (or of lithium-mica) into potassium- 
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mica. The topaz becomes white and greenish, and the product js 
called gilbertite. This latter then becomes laminar and light-coloured, 
and changes into potassium-mica. The pseudomorphosis of potassium. 
mica after topaz is not mentioned by Blum. 

(5.) Mealy Quartz—The cacochlor of the Saxon Obergebirge js 
accompanied by amethyst, which partly becomes soft and friable, and 
is sometimes even reduced to very fine powder having a sp. gr. of 
2-645 ; it therefore consists not of tridymite but of quartz. Analysis 
gave 97°35 per cent. silica. 

(6.) Lautite, a new mineral from the Rudolfschacht mine, at Lanta, 
near Marienberg, has a metallic lustre, iron-black colour, and black 
streak ; H. = 3—3°5; G. = 496. Itis mild to slightly brittle; has a 
cauliform to granular structure : is massive, and cleaves but indis. 
tinctly. Before the blowpipe it decrepitates strongly, and melts readily 
toa shining globule, giving off an arsenical fume. Dissolves in nitric 
acid, the solution giving silver chloride with hydrochloric acid, and 
after supersaturation with ammonia, the arsenic reaction with mag. 
nesium sulphate. Gives by analysis 27°60 per cent. Cu, 11°74 Ag, 
42°06 As, and 18°00 8, leading to the formula CusAgAs;S;. Tschermak 
found in one specimen of lautite 33°54 per cent. Cu, 3°03 Ag, 0:44 Fe, 
42°60 As, 0°58 Sb, and 18°57 S = 98°76; and in another, 7°78 per cent. 
silver; whence it may be inferred that the silver merely replaces a 
portion of the copper, so that the composition of the mineral may be 
represented by the formula CuAsS. Very small crystals of lautite 
were apparently rhombic, exhibiting the combination coP . coPcs.(P. 

Lautite is remarkable for its very small proportion of sulphar, 
whereby it approximates to the group of arsenical pyrites ; neverthe- 
less its formula cannot be made to accord with that of the latter, on 
account of the absence of univalent metal. H. W. 


Liqnid Carbonic Anhydride in Smoky Quartz. By G. W. 
Hawes (Sill. Am. J. [3], 21, 203—209).—On the Gaseous Sub. 
stances contained in the Smoky Quartz of Branchville, Con. 
necticut. By A. W. Wricut (chid., 209—216) ; Jahrb. f. Min., 1882, 
2, Ref., 191).— Hawes points out the frequent occurrence of enclosures 
of liquid carbon dioxide in the smoky quartzes of many localities, as 
Pike’s Peak, Colorado; White Plains, N. Carolina; Monte Sella and 
Fibbia, on the St. Gothard ; and refers to the presence of organic com- 
— in these minerals, as observed by Forster (Pogg. Ann., 187], 

43, 173). Especially rich in such enclosures is the smoky quartz 
from the pegmatite vein of Branchville, Conn., in which carbon 
dioxide, both in the liquid and in the gaseous state, occurs in very 
variable quantities, and associated in the same cavities with water. 
Exact observations were made on the changes of relative volume of 
liquid and gaseous CO,, according to change of temperature. Espe- 
cially remarkable is the observation that when the CO, is present in 
both states, the bubble disappears and reappears at the same tem- 
perature, whereas when a bubble of CO, is present in water, the tem- 
perature (110—114°) at which the bubble disappears in consequence 
of expansion of the water and absorption of the carbon dioxide, differs 
widely from the temperature (25°) at which the bubble returns.—The 
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mobility of bubbles in liquid enclosures, whether they consist of carbon 
dioxide or of water, is attributed by Hawes to currents arising from 
changes of temperature, inasmuch as it was found possible, by keeping 
the temperature constant for a considerable time, to reduce even very 
lively bubbles to rest, or at least to diminish their mobility very con- 
siderably. On the other hand, bubbles at rest were thrown into motion 
on the approach of a source of heat. 

Wright has made a chemical examination of the gases enclosed in 
the smoky quartz of Branchville, which has a sp. gr. of only 2°625— 
2-63. In one specimen he found the volume of these gases to increase 
to 1°65 times that of the enclosing quartz. The gases were collected 
by bursting small splinters of the quartz in an exhausted porcelain 
retort. The mean of two analyses, differing by only 0°01 from the 
values actually found, gave 98°35 CO, and 1°67 N, with traces of H,S, 
SO., H,;N, F, and Cl (?). The proportion of the enclosed gases to the 
water in the cavities is very nearly represented by the numbers 


30°48 CO,, 0°50 N, and 69°02 H,O, in 100 volumes. H. W. 


Asbestos containing Sodium. By Max Baver (Jahrb. f. Min., 
1882, 1, Mem., 158—161).—In a collection of Mexican minerals in 
the Mineral Cabinet of the Koénigsberg University, there is found, 
accompanying white massive quartz, a blue mineral forming tufts of 
long thin fibres, sprinkled with a white powder (calcium carbonate), 
which dissolves very easily in acids. The fibres are flexible, but not 
elastic, melt easily before the blowpipe ; single fibres, even in a common 
candle flame, yielding a black magnetic glass. Sp. gr. 3°000 to 3:073. 
These characters are very much like those of crocidolite from South 
Africa. Analysis shows, however, that the two minerals are essentially 
distinct. The numbers found for the Mexican mineral were— 


SiO, Al,Os. Fe,0s CaO. MgO. Na,O. H,0. 
60°48 2°01 12°32 1035 41723 41:54 #£=21:47 = 100-40 


which may be nearly represented by the formula 


21(Na,0,Al,0;,48i0.) + 28(MgO,Fe.0;,4Si0,) + 
50(CaO,Fe,03,45i0,) + 137(Ca0,3Mg0,4S8i0,), 


which is that of an amphibole. The Mexican mineral is therefore an 
asbestos especially characterised by containing soda, which has not 
hitherto been found in any true asbestos of the amphibole group. 
Crocidolite contains a much larger proportion of soda, less magnesia, 
a lime, and both oxides of iron, the total proportion of iron being 
arge. 

An asbestos containing soda in larger quantity than the preceding, 
has been found at Frankenstein in Silesia. This mineral forms a white 
mass, of sp. gr. 2196, made up entirely of short bundles of separate 
fibres interwoven in various directions. The fibres hold together 
pretty strongly, and are elastically flexible, but break when too much 
bent. Before the blowpipe they melt easily to a white, not perceptibly 
magnetic glass. Imbedded in Canada balsam, they appear transparent 
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under the microscope, and in polarised light exhibit directions of extine. 
tion, varying between 0° and 20°. Analysis gave— 


Si0,. MnO. FeO. CaO. MgO. Na,O. H,0('). X(2. 
5769 O13 246 13°39 2368 314 017 010 = 100-76 


(') Loss by ignition. (?) Insoluble in HF. 


The small amount of water is probably due to incipient weathering, 
Deducting this and the matter insoluble in hydrofluoric acid, the con. 
position of the mineral may be approximately represented by the 
formula 


33(Ca0,3Mg0,4Si0.) + 2(Ca0,3Fe0,48i0,) + 
6(Na,0,3Mg0,4Si0,) + 4(Na,0,3Ca0,4Si0,), 


which requires 56°35 SiO,, 2°24 (FeO,MnO), 13°73 CaO, 24:42 Me0, 
and 3:26 Na,O. H. W. 


Fayalite Slags from the Freiberg Furnaces, containing Zinc. 
spinell. By A. Sretzner (Jahrb. f. Min., 1882, 1, Mem., 170—178). 
—The formation of zinc-spinell in the muffles of the Freiberg zine. 
works has lately been described by Schulze (Abstr., 1881, 520), and 
the present paper gives an account of a similar formation, taking place 
with equal regularity in the slags produced in the smelting of lead ores 
at Freiberg. These slags consist mainly of a normal silicate, agreeing 
perfectly in its essential morphological and chemical constituents with 
that which is produced in numerous smelting processes in iron-works, 
and was shown by Mitscherlich, in 1882, to be of the nature of olivin 
or fayalite. In consequence, however, of the peculiar composition 
of the material smelted in the Freiberg furnaces, the fayalite of 
these lead-slags is not a pure ferrous silicate, but an isomorphous 
mixture of the latter with zinc silicate. Moreover, the slags vary in 
composition according to that of the mixture smelted and the mode of 
conducting the operation, but a general idea of their composition may 
be gained from Analysis I (p. 477). 

The slags at the Freiberg works are left to cool in conicai cast-iron 
crucibles, 58 cm. high and 50 em. in their longer diameter, and solidi- 
fying to a compact mass of short prisms, having their axes perpen- 
dicular to the sides, and directed towards the centre of the crucible. 
This mass has ordinarily a dark greenish or brownish-grey colour and 
dull lustre ; but the zinc fayalite which separates in it and constitutes 
the principal part of the slag, acquires, after a few days’ exposure to 
the air, a dark steel-grey to iron-black colour, and semi-metallic 
lustre, and sometimes exhibits bright surface-colours. It is then 
easily seen to be developed in the form of thin crystalline plates, 
sometimes parallel to one another, sometimes without definite 
arrangement. During the solidification, eruption-cones, as much 
as 12 em. high, sometimes form on the free surfaces of the slag- 
crucible ; in other cases, namely, in the remelting of the lead-slags, 
these pseudo-voleanoes are not observed; but in the interior of the 
slag-crucibles—probably in consequence of a contraction going on 
simultaneously with the solidification—geodes are formed, sometimes 
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10 or 15 cm. in diameter, and filled with a cellulo-laminar aggregation 
of rectangular plates, having usually a maximum length of 10—15 mm. 
on the edge, and a fraction of a millimeter thick, a few, however, having 
a diameter of 40, and a thickness of 5—6 mm. Analysis II gives the 
composition of such a lamino-cellular filling material of the central 
geode of a slag-crucible from the Muldner works. LI shows the 
composition of native fayalite from Fayal. 
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: Another constant constituent of the Freiberg lead-slags is a zinc- 
Iron spinell, which occurs imbedded in the large fayalite crystals, in the 
olidi- form of small, perfectly developed octohedrons, mostly isolated, some- 
pen. times in small groups. Their chemical composition is somewhat 
“ible. variable, different specimens giving by analysis the numbers IV and V 
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The composition and structure of these lead-slags exhibit but little 
variation, having been found to be nearly the same in the years 1874, 
1879, and 1881. ; 

Spinell appears to be formed also in other metallurgical processes, 
According to W. Muirhead (Iron, 15 Oct., 1880) aluminates of mag. 
nesia, or of lime and magnesia, are formed in the slags of Scotch 
blast-furnaces, whenever iron-ores rich in magnesia are smelted with 
fluxes rich in alumina, especially when the temperature of the furnace 
is high, the quantity of these alaminates varying from 4 to 18 per 
cent. accordingly as the smelting process goes on regularly or irregnu- 
larly, and a very viscid slag being sometimes produced, to the great 
detriment of the yield of iron. These iron slags also vary considerably 
in composition, one specimen yielding, according to Muirhead’s analy- 
sis, 23°41 MgO, 848 CuO, 68:11 Al,O;; and another, 31:08 MgO, 
and 68°:'2 Al,O;, the latter agreeing pretty nearly with the composition 
of typical spinell (28°05 MgO and 71°95 Al,0O;). 

Finally the author suggests that these various modes of spinell- 
formation in metallurgic operations may throw considerable light on 
the formation of eruptive rocks, and especially on the occurrence of 
spinell in peridotites. H. W. 


Artificial Orthoclase produced in the Wet Way. By C. 
Friepe. and E. Sarasin (Compt. rend., 92, 1374—1376).—The appa- 
ratus which was devised for the purpose of raising the reacting sub- 
stances to the required temperature, consisted of a steel tube of 10 mm 
thickness, and 15 mm. internal diameter, lined inside with copper or 
platinum. <A copper or platinum stopper was made to close the 
interior tube, and a steel cap capable of being fastened down with 
screws fitted over the whole. The tube was placed in a block of cast 
iron, and heated with gas; in this way it was found possible to main- 
tain easily a temperature approaching to dull redness. 

The experiments of Daubrée on the decomposition of felspar by 
water, having shown that this mineral loses potassium silicate by con- 
tact with water, even at the ordinary temperature, it was obvious that 
if felspar was to be successfully produced in the wet way, it could only 
be in presence of excess of alkaline silicate. The mixture therefore 
which was used consisted of gelatinous silica, alumina, and solution 
of potash, but better results were obtained by precipitating potassium 
silicate with aluminium chloride, washing and pressing the precipitate, 
and then diffusing it in a strongly alkaline solution of potassium 
silicate. The heating under pressure was continued from 16 to 
30 hours. With the first mixture at a moderate temperature, quartz 
was obtained in crystals sufficiently large to be measured with the 
goniometer. At a higher temperature, it was mixed with hexagonal 
plates of tridymite, which were easily recognisable by their grouping 
and want of action on polarised light; it is the first time that this 
mineral has been artificially produced in the wet way, although Rose 
succeeded in making it by fusing silica with microscomic salt. 

By using a mixture of aluminium silicate and potassium silicate, 
and diminishing gradually the proportion of silica, the quantity of 
quartz produced was much diminished, and a fine crystalline powder 
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obtained instead. This powder, separated from the finer portions by 
levigation, presented the following properties: it melted with difficulty 
before the blowpipe to a white glass; it was unattacked by acids; it 
had sensibly the density of orthoclase, as was ascertained by pouring a 
certain quantity into a solution of potassium iodomercurate, made of 
such a density that while orthoclase floated, quartz sank to the bottom. 
The powder of the artificial mineral floated in this liquid, and by the 
addition of a few drops of water at the top, so as to form layers of 
different densities, the powder remained at exactly the same level as 
did a natural specimen of orthoclase. On analysis, the silica was found 
to be rather too high, 70 to 72 per cent. instead of 64°6, but the ratio 
of the oxygen of the alumina to that of the potash was as3:1. A 
microscopic examination showed that a portion of the silica existed as 
quartz, so that there was little doubt but that the mineral operated on 
consisted of orthoclase mixed with a little quartz, nevertheless it is 
still possible that the artificial felspar may be of a composition analo- 
gous to petalite rather than to orthoclase ; unfortunately the microscopic 
examination does not permit the proportion of quartz to be determined 
with sufficient exactness to enable the question to be decided. 

The remainder of the communication is taken up with the crystallo- 
graphic measurements of the mineral in question. J. W. 


Artificial Production of Analcime. By A. pr Scuutrey (Compt. 
renl., 94, 96—97).—When sodium silicate and aluminate are mixed 
in such proportions that the ratio of silica to alumina is the same as 
in analecime, and the mixture heated with lime-water at 180° for 
18 hours in a closed copper tube, crystals of analcime are obtained. 
These are sometimes cubes, sometimes trapezohedrons of the cubic 
system, but more frequently combinations of the two forms. Trapezo- 
hedrons are apparently formed when the solution is highly con- 
centrated and strongly alkaline, cubes being formed under the opposite 
conditions. The lime-water simply facilitates the formation of distinct 
crystals. The crystals obtained in this manner have no action on 
polarised light ; the natural crystals have optical properties similar to 
those of the quadratic system; the optical properties of the erystals 
obtained by the author by heating a solution of sodium hydroxide in 
sealed glass tubes, would place them in the rhombic system. Hence 
it would appear that the elementary crystals of analcime are subject to 
slight changes in their axes of elasticity, sufficient to affect their 
optical symmetry, but not sufficient to prevent the large crystals having 
forms belonging to the cubic system. ; 


Notes on Italian Minerals. By A. Corsi (Jahrb. f. Min., 1882, 
1, Ref., 187—189).—Tuscan Zircon.—A. From Figline (Prato). 
Occurs, imbedded together with apatite, sphene, actinolite, prehnite, 
epidote, magnetite, and pyrites, in a coarsely-grained euphotide 
(gabbro), in separate crystals having adamantine lustre, and reddish- 
yellow to greenish colour or nearly colourless. Forms: P, 3P3, coP, 
coPoo, occurring either altogether or only the first three. Axial ratio 
#:¢=1: 0°6395. The crystals are 5—10mm. long, and 2 mm. thick, 
seldom larger. Many exhibit a scaly structure, so that their cleavage 
2k 2 
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parallel to the faces P and coPco is imperfect. Sp. gr. = 4°593 for 
impure and turbid, 4655 for transparent crystals; H.=7'5. Strong 
positive doubie refraction. Before the blowpipe, and with reagents, 
they exhibit the usual characters of zircon. Analysis gave 33:11] per 
cent. SiO,, 66°82 ZrO., 0°35 Fe.O,, traces of CaO and MgO, and 0-43 
loss by ignition; the formula ZrO,,SiO, requiring 32°97 per cent. SiO, 
and 6°7 ZrO,. Under the microscope the transparent zircon appears 
relatively pure; it sometimes exhibits fluid cavities and a number of 
irregular, sometimes rectilinear cracks; only very thin sections exhibit 
bright polarisation-colours. The green zircon contains a greenish sub- 
stance enclosed. 

B. Zircon from the Granite-veins of Elba.—A thoroughly decomposed 
granite-vein containing tourmalins, at La Fate near San Piero, yielded 
a few highly lustrous, very small, dark yellow-red or greenish octo. 
hedral crystals, which proved to be zircon. Small crystals of zircon 
have also been obtained from the vein of Grotta d’Oggi and of 
Facciatoja near San Piero. 

The green crystals from La Fate, of somewhat more frequent occur. 
rence than the reddish-yellow, exhibit the forms P and coPoo, some- 
times quite in the form of the garnet-octohedron ; they are very small, 
and often have re-entering angles at their edges, like crystals of har. 
motome. They are sometimes implanted on albite and orthoclase. 
Lustre fatty to adamantine. Translucent to transparent. Infusible. 
H; = 7. 

The green crystals from Grotta d’Oggi are small, and occur very 
rarely on lepidolite. They are slightly transparent and have a fatty 
lustre. Their form, like that of the crystals from La Fate, resembles 
a garnet octohedron, so that they might be mistaken for green garnet, as 
was perhaps the case with the so-called green garnet from the same 
locality mentioned by G. vom Rath and others. But their infusibility 
and many other properties which were examined, preclude the idea of 
their being garnet ; moreover, some of their angles which have been 
measured agree with those of zircon. Nevertheless, it is quite pos- 
sible that true garnets may occur in the same locality. 

The green crystals from Facciatoja, implanted on albite, agree per- 
fectly with those just described. 

The zircon of Elba is distinguished from that of all other localities 
by the fact that the crystals are implanted on the sides of geode- 
cavities, not imbedded in the rock. 

The Italian localities of zircon now known are the following: (1.) 
The auriferous sand of Ticino, near Bernato, Buffalora, &c., where it 
is associated with hyacinth. (2.) In the Venetian territory, ne 
Brendola, in a conglomerate, together with grains of sapphire; 4 
Leonedo in volcanic sand, together with corundum; and in the 
pitchstone of the Euganean Hills. (3.) In the bombs of Somma 
(4.) In the sands on the shores of the Tyrrhenian Sea, particularly 
numerous and well-formed crystals being found at the mouth of the 
Volturno. (5.) In the gabbro of Figline near Prato. (6.) In the 
geodes of the granites of Elba. 

Black Spinell (Ceylanite or Pleonast) in the Greenstones of 
Elba.—Occurs in geodes in the greeustones of Monte Capanne, and 1 
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black octohedrons destitute of metallic lustre in a diorite near S. 
llario. Some of the crystals consist of O alone; others have their 
edges truncated by coO. In size they vary from very small dimen- 
sions to2 cm. Sp. gr. = 3°582 to 3°812 at 27°; mean 3697. H. =7 
to8. In all their other properties they agree with ceylanite; also in 
their formula (Mg,Fe)O + (Al,, Fe.)O3. H. W. 


Chemical Composition of Metaxite from Reichenstein. 
By Max Baver (Jahrb. f. Min., 1882, 1, Mem., 161—163).—Metaxite 
from Schwarzenberg in Saxony and Reichenstein in Silesia has hitherto 
been regarded, according to closely agreeing analyses by Delesse and 
by Kuhn, as a non-aluminiferous silicate having the composition of 
serpentine, and therefore as a variety of the latter. The analysis of a 
greenish-white mineral, called metaxite, from Pregratten in Tyrol, 
cited by G. Bischoff (Chem. u. physikal. Geologie, 2, 305), also gave the 
composition of a serpentine, viz., 42°19 SiO,, 38°71 MgO, 5-98 FeO, 
(6 Al,O;, and 12°54 H,O. Different results have, however, lately been 
obtained by R. B. Hare (Zeitschr. f. Kryst., 3,294), according to whose 
analysis, metaxite from Reichenstein contains a large quantity of 
alumina, and has a composition altogether different from that of ser- 
pentine, viz., 43°87 SiO,, 23-44 Al,O;, 5°57 Fe,O,, 1°24 CaO, 15°18 
MgO, 10°86 H,O = 99°96. From this analysis (and from other con- 
siderations) Hare regards this serpentine as originating from felspar. 
To account for the difference between his own results and those of 
Delesse and Kuhn, he supposes that the latter relate, not to metaxite, 
but to chrysotil, which he also finds to be free from alumina, and to 
have the composition of serpentine. To decide between these conflict- 
ing views, the author selected from the mineral collection of the Kénigs- 
berg University some very pure specimens of metaxite from Reichen- 
stein, having in the air-dried state a density of 2°549, and agreeing 
in external characters with those described by Hare. An analysis by 
Friederici of this mineral, dried at 100°, gave the following results :— 


SiO,  Al,O,; FeO. CaO. MgO. 4,0. Na,0,Li,0. 

4273 trace 279 O40 40°37 12:17 1:52 = 99°98, 
agreeing nearly with the formula of serpentine, 3MgO,2Si0,,2H.O, 
which requires 43°48 per cent. SiO,, 43°48 MgO, and 13°04 H,0O. 
Part of the water is expelled at a much higher temperature than the 
rest. The analysis shows that pure metaxite from Reichenstein is 
not a transition-form between serpentine and felspar. H. W. 


Voleanic Rocks of Easter Island (Rapa-Nui). By C. Vetain 
(Jahrb. f. Min., 1882, 1, Ref., 241).—This island, the most easterly of 
the Australian group, contains numerous colossal busts, the works of 
an extinct race, which have been chiselled with tools of obsidian out 
of a trachytic rock, or a voleanic breccia, occurring on the island. One 
of the latter kind was conveyed to Paris in 1872, and set up in the 
court of the Musée d’Histoire Naturelle, where it is undergoing com- 
plete disintegration by the action of wind and rain. A fragment of it 
which had fallen was examined microscopically by the author, and 
found to be made up of lumps of the size of a walnut, consisting of 
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basalts and augite-andesites, containing large quantities of glassy sub. 
stance. All these fragments in the volcanic breccia of Easter Island 
are cemented together by a vitreous substance allied to sideromelane 
and palagonite. The palagonite and sideromelane of this locality con- 
tain, as original constituents, magnetite and opal-spheerolites, whereas in 
all other respects, they agree with the types previously examined, 
Analysis I shows the composition of the dark brown sideromelane 
glass; II, that of the yellow palagonite, which, however, could not be 
completely freed from sideromelane :-— 


SiO, Al,Os. Fes0;. CaO. MgO. Na,O. K,0. H,0. 
I. 49°67 1446 1852 723 3°74 292 164 117 = 99-35 
Il. 4012 1327 1065 947 3°32 206 0-97 20°43 = 10029 
H. W. 


Studies on Monte Somma. By J. Rorn (Jahrb. f. Min., 1882, 
1, Ref., 229).—The lavas of Somma are, in all essential particulars, 
identical with those of Vesuvius, and the veinstones of Somma, like 
those of Vesuvius, consist of leucite-basanites. The following table 
exhibits the total constituents (soluble and insoluble in hydrochloric 
acid) of :—I. The Java of Cisternn. Ii. Pumice from the tufa- 
covering of the Cisterna lava. III. A dense stream-rock, above the 
Casa dell’ Acqua in the Capo dell’ Olivello valley. IV. Lava-stream 
in the Vallore di Castello. V. Rock of the vein Primo Monte at th 
upper end of the Fossa Vetrana. VI. Rock of a vein, 1 meter broaa, 
in the Canale di Forciella. VII. Light-grey finely porous veinstone 
of the Canale dell Arena :— 


I. Il. III. IV. Vv VI. VI. 

SiO,. i 49°44! 52°22] 51°42| 47°54] 50°39 /53°98| 52°74 
Al,O3 14°96 | 19°85 | 21°34] 18°38 | 19°43 |17°44| 19-96 
Fe,03. 3°52 3°32 5°38 5°16 3°83 | 4°11] 1°75 
FeO 9-07 2°55 4°29 | 11°35 7°10 | 2°47| 8-57 
MgO. 4°74 2 31 0°26 0°84 2°33 | 0°46] 1:06 
CaO . 10°88 6°24 9°34 8°38 9°13 | 15°67; 892 
OR 5°52 2-55 2°35 2°45 | 2°48| 2°67 
Se ak be tden es 541 6°37 3°77 5°15 4°91 | 2°02} 4°47 
Loss by ignition. — 1°96 0°28 0°43 0°80 _ 0°66 
100-01 | 100°34 | 98°63 | 99°58 | 100°37 | 98°63| 100°80 


Especially remarkable in these analyses is the frequently small 
amount of magnesia, in spite of the amounts of olivin and augite 
contained in the rocks. 

Another point of interest is the occurrence—rare indeed—of old 
massive rocks enclosed in the tufa of Somma; thus Roth found in the 
surface-layers of the tufa in the Vallone Piscinale near Ottagana, a 
lump of syenite of the size of the fist. Lastly, it may be noticed that 
the rock of a lava-stream on the lower declivity of Monte Croce, 
Roeca Monfina, which was regarded by Abich as related to dolerite 
(sp. gr. = 2°7952: SiO, = 54°62), is really a felspathic basalt-lava, 
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so that in this remarkable crater, with its circumvallation of leucite 
and its central hills of trachytic rocks, the presence of basalt is now 
positively established. H. W. 


Examination of Chinese and Japanese Rocks used for the 
Manufacture of Porcelain. By W. Passr (Jahrb. f. Min., 1882, 1, 
Ref., 231).—The material used in China for the manufacture of porce- 
Jain is obtained from layers of phyllite, and is derived from helle- 
flinta-like deposits therein, the felspathic constituent of which has 
been converted wholly or partially into a micaceous mineral (potash- 
mica) frequently occurring in splendid microscopic pseudomorphs after 
orthoclase and plagioclase. The “small clayslate needles” of the 
phyllites, in which are imbedded the helleflinta-like rocks used for the 
porcelain manufacture, are regarded by Kalkowsky as staurolite. 

The raw material used for the porcelain manufacture in Japan is 
obtained from the neighbourhood of Arita, Province of Hezen, in 
Japan, and appears to consist of elastic acid eruptive masses of ter- 
tiary age, containing a large proportion of potash-mica, probably due 
to the action of latereruptions. In addition to the potash-mica, these 
tufas and breccias contain quartz, amorphous substances, and frag- 
ments of liparites, perlites, obsidian, andesites, trachytes, and sand- 


stones. H. W. 


Organic Chemistry. 


Sodium and Barium Cyanides. By M. Joannis (Compt. rend., 
92, 1338—1341).—The sodium cyanide was made by adding 
hydrocyanie acid to soda dissolved in absolute alcohol: the sodium 
cyanide is precipitated. Washed with alcohol and dried in a vacuum, 
it forms a white crystalline powder. The heat of solution of the anhy- 
drous cyanide in 100 parts of water at 9° was found to be —0°5 unit, 
which gives for the heat of formation of the cyanide— 


CN gas + Na = NaCN solid + 60°6 units. 


Hydrates—This cyanide forms with water two hydrates, viz., 
NaCN,2H,O and NaCN,H,O. The former is made by dissolving the 
anhydrous cyanide in alcohol, boiling at 75°; on cooling, the hydrate 
crystallises out in thin layers: in a vacuum over sulphuric acid, it 
loses all its water. The heat of solution under the same circumstances 
as before was — 4°41 units, whence it is possible to conclude for the 
formula of the hydrate— 

Water Water 

liquid. solid. 
NaCN + 2H.0O = NaCN,2H,0 + 391 + 1:03 


The second hydrate is obtained by evaporating an alcoholic solution 
of the first-mentioned hydrate in presence of lime to absorb only the 
vapour of water. It gradually deposits in crystals, which are per- 
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fectly free from alcohol. The heat of solution was —1-01 units, from 
which we have— 


Water Water 
liquid. solid. 
NaCN + H.O = NaCN,H,.O + 051 — 0-21 


It is singular that the heat of formation of this hydrate should be 
less than that of the hydrate containing 2H,O; the contrary being 
generally the case. 

Barium Cyanide.—The precipitate obtained by the action of hydro. 
cyanic acid on alcoholic solution of baryta is of variable composition, 
generally containing considerable quantities of barium alcoholate. 

Hydrates—Hydrocyanic acid mixed with crystallised baryta in 
aqueous solution, forms a solution which, by evaporation in a vacuum, 
yields white crystals, very deliquescent, and rapidly absorbing carbonic 
anhydride from the air. This composition was found to be 
Ba(CN),.,2H,0. 

This hydrate loses a molecule of water in a vacuum over sulphuric 
acid, leaving the hydrate Ba(CN).,H,0. The method of preparing 
the anhydrous salt is not given in this memoir. The heat of dissola- 
tion of these three salts in 100 parts of water at 6° was as follows :— 
Ba(CN),.= +0°89; Ba(CN).,H,O = +1:05; Ba(CN),.,2H,O = —2°88 
units; from which is deduced— 

Water Water 
liquid. solid. 
Ba(CN), + 2H,O = hydrate + 1:94 + 1°22 
Ba(CN), + 2H.O = hydrate + 3°07 + 163 


A further determination gave— 
BaO (diss.) + 2HCN (diss.) = Ba(CN), (diss.) = 3:17 units. 


These numbers are very similar to those obtained by Berthelot for 
the hydrates of barium chloride and bromide. J. W. 


Strontium, Calcium, and Zine Cyanides. By M. Joanvis 
(Compt. rend., 92, 1417—1419).—Strontium cyanide was prepared 
by the action of strontium hydrate and hydrocyanic acid. It is not 
very stable, and could not be obtained in the anhydrous form. Its 
hydrate has the composition Sr(CN),.,2H,O. Heat of dissolution of 
this hydrate in 100 parts of water at 8° = —2-07 units, and heat of 
formation of strontium cyanide +3°135 units; consequently— 


C.N, (gas) + Sr + H,O = Sr(CN), (diss.) = + 60°8 


Calciwm cyanide could not be isolated either in the anhydrous or 
hydrated form, but it was easily prepared in concentrated solution by 
the action of lime on hydrocyanic acid. 

At 7° the following numbers were obtained :— 


CaO (diss.) + HCN (diss.) = Ca(CN), (diss.) = + 3°22 
Ca + CN, (gas) = Ca(CN), (diss.) = + 57°67 


Zine cyanide is prepared by precipitating a solution of zine 
acetate by hydrocyanic acid, and the precipitate, dried at 100°, is pure 
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and anhydrous. It may, however, be obtained in a crystalline form 
by arranging solutions of zinc acetate, water, and hydrocyanic acid in 
order of their respective densities in a tall jar; the zinc cyanide crys- 
tallises after some time in orthorhombic prisms. 

The solution of 1 mol. of zine cyanide in dilute hydrochloric acid 


from 


1 be disengages at 12° +1°7 units, from which may be deduced— 
eing Zn + C.N, (gas) — Zn(CN), coeeee + 28°5 
Zn +C, +N, = Zn(CN)2...... — 88 


a The heat of formation could not be determined by precipitating a 
salt of zinc by potassium cyanide, because the precipitation is never 
. in complete. J. W. 
um, 
onic 
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Potassium Chromocyanide. By H. Morssan (Compt. rend., 93, 
1079—1081).—When cbhromous acetate is mixed with a small quantity 
of an aqueous solution of potassium cyanide in a closed vessel at 
ordinary temperatures, much heat is developed and a deep red precipi- 
tate is formed, which floats on the surface of a yellowish liquid. If 
the potassium cyanide is in excess, the precipitate is green and the 
liquid deep yellow. On allowing it to stand for a week, long yellow 
needles separate out, and these are purified by crystallisation. The 
same compound is obtained by the action of potassium cyanide on 
chromous chloride; by heating pulvernlent chromium with a concen- 
trated solution of potassium cyanide in sealed tubes at 100°; by the 
action of potassium cyanide on chromous carbonate. Potassium 
chromocyanide forms yellow macled crystals, often of considerable size, 
unchanged on exposure to air at ordinary temperatures: sp. gr. = 
171. They are anhydrous, and have the composition KyCrC,N,. At 
20°, 1 c.c. of water dissolves 0°3233 gram of salt: the saturated solu- 
tion gives total absorption of the violet, more feeble absorption of the 
blue, and three distinct bands in the green. When the aqueous solu- 
tion is boiled for some time, a smal] quantity of hydrocyanic acid is 
given off, and chromium sesquioxide deposited. The salt has no 
action on polarised light. It has a taste similar to that of potassium 
ferrocyanide, and resembles the latter in its physiological action. 
When electrolysed, it gives chromicyanide at the positive pole, and 
hydrogen and potassium hydroxide at the negative. Heated to dull 
redness out of contact with air, it fuses, then gives off nitrogen, leaving 
aresidue of chromium carbide and potassium cyanide. With dilute 
sulphuric acid, it gives hydrocyanic acid; with the strong acid, 
carbonic oxide. Oxidising agents convert the yellow potassium 
chromocyanide into red chromicyanide, K,;CrC,N;. The chromo- 
cyanide gives no precipitate with alkalis or alkaline sulphides, and 
usually no precipitates with salts of metallic acids. With salts of 
Manganese, zinc, and cadmium, it forms white precipitates: with 
silver and lead salts, yellow precipitates; with chromous salts, a 
blackish precipitate. With ferrous salts it gives an orange-red pre- 
cipitate which becomes ochreous. This reaction is characteristic. 

C. H. B. 
Etherification of Alcohols and Acids of Double Function. 
By N. Menscuurkin (Journ. Russ. Chem. Soc. 1882, 62—79).— 
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(a.) Formation of ethereal salts of ‘“‘alcohol-acids”’ (hydroxy-acids of 
the fatty series). Although the acid-function of such compounds has 
been thoroughly investigated by Wiirtz and Friedel, this is not the case 
with regard to their alcoholic character. The action of free acid on 
alcohol-acids seems to have first been investigated by the author, 
With isobutyl alcohol and lactic acid, three reactions take place, the 
two first being reversible, viz. (1) formation of isobutyl lactate and 
water; (2) of lactide and water; and (3) probably partial conversion 
of the lactide into the ethereal salt. The action of acetic acid is 
similar. Probably even more complicated reactions take place. The 
author investigated three typical cases: glycullic acid, as a primary 
alcohol and primary acid; lactic acid, as a secondary alcohol and 
“secondary” acid: and dimethyl-oxalic acid as a tertiary alcohol and 
tertiary acid. 

Glycollic Acid.—Instead of acting on isobutyl alcohol with glycollic 
acid, the author started from glycollide. Equivalent quantities of 
glycollide, isobutyl alcohol, and water gave, on heating at 155° in a 
sealed tube, the limit 67°67 (percentage of neutralised acid). On re. 
placing the alcohol with acetic acid, the limit 49°22 was obtained. A 
mixture of glycollide and water gave the limit 32°40. as expression of 
the “inner” etherification of glycollic acid. If more water is present, 
the limit is lower. 

Lactic Acid.—Under similar circumstances, lactide water, and iso- 
butyl alcohol gave the limit 68°01; lactide, acetic acid, and water, 
56°48. The limit of “inner” etherification of lactic acid (1 mol. to 
1H,0) is 32°16, and it diminishes with increasing quantity of water. 

Dimethyl-oxalic Acid.—Isobutylic system: rate of etherification 
(during the first hour) = 40°56; limit = 6461. Acetic acid system: 
limit very low, about 12°06 (in 312 hours). Inner etherification, limit 
= 10°83. 

The limits of etherification of alcohol-acids (isobutylic systems) 
are nearly the same as in the corresponding system of saturated 
monobasic acids :— 


Limits 
Isobutyl-acetic system ..........0eeeeees 67°38 
Isobutyl-glycollic system...........2+0+ 67°67 
Isobutyl-propionic system ..........00-- 68°70 
Isobutyl-lactic system .........+00.0000. 68:01 


The function of an acid is therefore the same, if one hydrogen-atom 
is replaced by the hydroxyl-group. The limits of “inner” etherifica 
tion are only about half as great as those of isobutylic systems, %& 
if the molecules of the alcohol acids were composed of half a molecule 
of an alcohol and half a molecule of an acid. The limits of etherifi- 
cation in acid systems become lower if one hydrogen-atom of an alcohol 
is replaced by the carboxyl-group. The acid and “inner” etherifice 
tion of dimethyl-oxalic acid as a tertiary-tertiary alcohol acid is very 
small, and this is analogous to the incapability of tertiary alcohols for 
forming ethereal salts (as Menschutkin found before). In all the above 
cases the author assumes that no secondary reactions take place. 


ORGANIC CHEMISTRY. 487 


Experiments of a similar kind with other alcohol-acids, as glyceric, 
tartaric, citric acids, did not succeed because these acids decompose 
when heated for some time. 

Quinic acid shows in the isobutylic (alcohol) system a high value 


thor, for the rate of etherification in the first hour, viz., 72°23, with 75°74 
2, the asalimit. The limit of the acetic acid system is = 61°14; that of inner 
> and etherification = 55°19. From these high values (as compared with 


dimethyloxalic acid), the author concludes that quinic acid is neither 
a tertiary acid nora phenol acid, as in the last-named kind of acids no 
inner etheritication takes place. 

(b.) Phenol Acids.—Salicylic acid is decomposed on heating, and 


mary 
and I therefore only the rates of etherification (after one hour) could be 
| and determined. The values for both the isobutylic and the acetic systems 


(the last for methylsalicylic acid) are very small, salicylic acid being 
a tertiary acid. 

Instead of parahydroxybenzoic acid anisic acid was used. The rate 
of etherification is 5°31, the limit 71°44 in the isobutylic system. Metu- 


n re- [ hydreeybenzotc acid.—No inner etherification takes place. The rate of 
1. A J etherification in the isobutylic system is = 4°54, the limit 70°86. The 
ion of # low limit for the acetic system = 7°04, characterises this acid as a 
esent, J phenol acid. (N.B.—In the above paper the author describes lactic 


acid as a type of secondary alcohol and secondary acid. Seeing that 
in lactic acid the carbon of the carboxyl-group is united with a 
primary carbon-atom, it would seem that lactic acid does not fultil the 
conditions required in secondary acids.) B. B. 


Rectification of Alcohols. By E. Mavumené (Bull. Soc. Chim. 
(2), 36, 653).—A reply to some observations of Naudin (Bull. Soc. 
Chim. [2], 36, 273). 


Normal Ethyl Sulphate. By N. Srempyevsky (Jowr. Russ. Chem. 
Soc., 1882, 95—99).—Two bodies corresponding with the empirical 
formula CyH,oSO, can exist, one being the normal ethyl sulphate and 
the other the ethyl salt of isethionic acid. Neither has hitherto been 
obtained synthetically by the action of ethyl iodide on the silver salts 
of the corresponding acids. The first compound was obtained by 
Wetherill in 1848, by the action of sulphuric anhydride on ethylic 
ether. In 1876, Mazurowska, by the action of sulphuryl chloride on 
absolute alcohol, obtained a compound, which she thinks is normal 
ethyl sulphate, and which is different from the ethyl salt of Wetherill, 
of which only small quantities are formed at the same time. 

_By the action of ethyl iodide in ethereal solution on isethionate of 
silver, the author obtained a compound which, on decomposition with 
water, gave isethionic acid, and was therefore ethy! isethionate. 
Silver sulphate and ethyl iodide under similar circumstances gave a 
liquid of sp. gr. 1-167, with an odour of peppermint, and leaving a 
greasy spot on paper ; it could be only partly distilled without decom- 
position, On heating it with water, ethyl alcohol, and sulphuric and 
tthyl-sulphuric acids are formed. This compound is identical with 
that obtained by Wetherill, and described as normal ethyl sulphate, but 
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different from the “neutral ethyl sulphate” of Mazurowska, the 
nature of the last-named compound remaining unexplained. 


B. B. 


Diallyl-ethyl-carbinol. By A. Smrrenskxy (J. pr. Chem. [2], 25, 
59—60).—This tertiary alcohol, C(C,H;),Et.OH, is prepared from 
ethyl propionate by the method used for the preparation of diallyl. 
methyl-carbinol and diallyl-propyl-carbinol. It is a colourless liquid, 
similar in odour to its homologues; b. p. 175—176° at 743°5 mm. 
pressure ; sp. gr. 0°8776 at 0°, 0°8637 at 17°, the coefficient of expan. 
sion between these temperatures being 0°00095. On oxidation with 
alkaline permanganate, it yields oxalic acid and another acid not yet 
identified. A. J. G. 


Preparation of Aldol. By A. Wurrz (Compt. rend., 92, 1438- 
1439).—Although the preparation of aldol is a comparatively easy 
operation, there are several precautions which it is important to 
notice, as the yield and quality of the product depend upon a variety 
of circumstances, which can otherwise be ascertained only by expen- 
ence. 

The following are the details of an operation. 2 kilos. of aldehyde 
and 2 kilos. of water having been introduced into 2 kilos. of hydro- 
chloric acid, the mixture was left alone for three days at a temperature 
of 15°. At the expiration of this time, the liquid, which was ofa 
brownish-yellow colour, was neutralised with sodium carbonate and 
exhausted several times with ether, whereby 100 grams of a product 
boiling below 85° in a vacuum were obtained, 495 grams of aldol 
boiling between 85° and 105°, and 100 grams of a residue boiling 
between 105° and 180° at 10 mm. pressure. The aldol thus obtained 
was very fluid at first, but it soon became hot spontaneously and 


changed to a very thick colourless syrup, wholly soluble in water. hy 
During the neutralisation, a small quantity of resinous matter Haq, 
separated. an 
Two kilos. of the same aldehyde, treated as before with dilute MP thy 
hydrochloric acid, but allowed to stand for eight days, became darker fo, 
coloured, and when neutralised deposited a large quantity of black ] 
»esin, together with a slightly coloured crystalline substance. By & yi, 
exhaustion with ether, the liquor yielded 320 grams of aldol boiling chl 
from 85° to 105°, and 70 grams of a product boiling between 105° ant f 
190° at 10 mm. pressure. nei 
The resin methodically exhausted with boiling water, furnished lI’ sal; 
grams of dialdane. I 
In a third operation with 2 kilos. of aldehyde, when the mixtur @ (y 
stood for 12 days, only 75 grams of aldol were obtained, and this wa J yj 
apparently mixed with a good deal of crotonic aldehyde, as manifested 
by its odour and imperfect solubility in water. Such an aldol breaks 
up easily into crotonic aldehyde and water, for on heating it 008 ale 
water-bath it gradually disappears, evolving a strong odour of tht oro 
aldehyde during evaporation. fixe 
The theory of the formation of aldol is as follows: The hydrochlor¢ & it ¢ 


acid attaches itself first to the aldehyde, and the chlorhydrin thu 
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i, the HF obtained reacting on a second molecule of aldehyde forms aldol, and 


regenerates the hydrochloric acid, thus :— 


_ B. 

CH,.CHO + HCl = CH;.CH(OH)Cl 
], 25, CHMe(HO).Cl + CH;.CHO = CHMe(HO).CH,.CHO + HCl. 
from J. W. 
iallyl. 
liquid, New Alcohol from Dialdane. By A. Wurrz (Compt. rend., 92, 
mm. / 1371—1374).—Dialdane is a condensation product of aldol, containing 
xpan- the elements of 2 mols. of aldol, minus 1 mol. of water, 2(C,H,O.) = 
i with 7% ¢H,,0;+H.,O. It is a body with mixed functions, being at once 
ot yet aldehyde, secondary alcohol, and ether. By oxidation, it yields a well 
G. crystallised monobasic acid, CsH,,O,, and by hydrogenation the alcohol 

which is the subject of the present memoir. 
438— A dilute aqueous solution of dialdane is treated with a large 
| Casy BE excess of a 1 per cent. sodium-amalgam, the solution being kept 
nt to @ slightly acid; at the expiration of some time, the liquid is carefully 
ariety M neutralised and evaporated to a syrupy consistence. The sodium 
xper @ chloride is got rid of by the addition of absolute alcohol, the latter 
evaporated, and the syrup distilled in a vacuum: a large portion of 
ehyde the product passes over between 16V° and 175° at 10 mm. pressure. 
iydro- it is a thick colourless liquid, very thick, solidifying to a mass of 
ature H® crystuls after standing some days. 50 grams of dialdane yielded 
sofa HM 95 grams of liquid boiling at the above temperature, and a semi-solid 
® and HF residue which could not be distilled. 
ome The purified crystals are colourless, deliquescent, soluble in all pro- 
aldol portions in water and alcohol, and very soluble in ether. They soften 
oiling HH at 49°, and are completely melted at 53° to a colourless liquid, boiling 
ained HP at 162—165° under 10 mm. pressure. Analysis showed it to have 
y and the formula C,H,,O,, that is, 1 mol. of dialdane has fixed 2 atoms of 
vate. HM hydrogen. Its alcoholic character was established by preparing its 
ratte! HP aceto-compound by the action of acetic anhydride ; this, when purified 
’ and analysed, had the composition C,H,,Ac,0,; the determination of 
dilute H the acetic acid by saponification with baryta also led to the same 
arket formula. 
black Both nitric acid and phosphorus perchloride attack the new alcohol 
5 with great violence; but by the moderated action of the latter, a 
oiling chloride has been obtained which remains to be examined. 
° and The aqueous solution of the alcohol does not reduce silver nitrate, 
. IB either does the body assimilate water when heated to 150° with dilute 
11 sulphuric acid. 

If dialdol be represented by the normal constitutional formula 
xtur % CH;.(CH(OH).CH,|,.CHO, we may reasonably assume that dialdane 
sive will have the formula CH;.CH.CH,.CH.CH,.CH(OH).CH;.CHO, the 
e 
reaks eet. 
on @ alcohol will then differ from the latter only in having the CH..OH 
f the group in place of the aldehydic grouping CHO. As the new alcohol 

. & ‘ixes neither bromine nor hydrogen, the above hypothesis, which shows 
,* it to be at the same time a primary, a secondary alcohol, and an ether, 
ius 


also in accordance with facts. J. W. 
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490 ABSTRACTS OF CHEMICAL PAPERS. 


The Reducing Substance formed by the Action of Potas. 
sium Hydroxide on Grape-sugar. By A. Emmertine and 6, 
Loags (Pfliiger’s Archiv., 24, 184—188).—In a paper in the Ber., 6 
22, one of the authors described his investigations on the reducing 
power of acetol. The present investigation was intended to determine 
whether the smell produced in the application of Trommer’s tes 
was due to this body, as it has a close resemblance to it. A body was 
obtained from the mixture which, however, proved not to be 
acetol, though probably a ketone-alcohol; as yet the authors have 
not succeeded in preparing it pure. W.N. 


Inversion of Sugar by Carbonic Anhydride. By B. Mavweys 
(Bull. Soe. Chim. [2], 32, 652).—The author again calls attention to 
the fact that the maximum inversion of sugar is much greater 
than the number given by Biot, 38°, and is at least 42°. With car. 
bonic anhydride under pressure, Lippmann has obtained the number 
44°, and the same result may probably be obtained with very dilate 
sulphurie and other acids. The author considers that the levnlose 
studied by Jungfleisch and- Lefranc is probably very different from 
that of inverted eane-sugar. Inactose may be easily obtained by the 
action of equal weights of normal sugar and silver nitrate in concen. 
trated solution. It is a distinct species, and must not be confounded 
with inverted sugar, which is inactive in consequence of the relative 
proportions of dextrose and levulose which it contains. C. H. B. 


Compounds of Carbohydrates with Alkalis. By T. Preir 
and B. TotuEens (Annalen, 285—309).—These compounds are very ur- 
stable, and the composition varies with the mode of preparation; by 
repeated washings, they continue to lose small amounts of alkali, but 
by adopting an identical method of preparation and treatment, the 
authors have obtained results from which fairly accurate conclusions 
as to the molecular weights of the carbohydrates may be drawn. The 
sodium compounds are obtained by adding an alcoholic solution 0 
sodium ethylate to the carbohydrate triturated with water ; the sodium 
compound is precipitated by means of alcohol, and after dissolving in 
water precipitated by alcohol again. The product obtained was dried 
at 96—98°, and the sodium determined in it by decomposing it with 
excess of titrated sulphuric aeid, and estimating the free acid by titra- 
tion with baryta-water in presence of rosolic acid. The potassium 
compounds were prepared by using an alcoholic solution of potash; i 
these cases also the product obtained by two precipitations with alcohol 
was regarded as the purer compound. These compounds are decom: 
posed by carbonic anhydride, and hence they always contain small 
amounts of potassium or sodium carbonate. 

The sodium compound with starch contains 3°44 per cent. of sodium, 
corresponding to either C,H O.Na (3°43 per cent. Na) or C.~HyOnNa 
(3°34 per cent. Na). The potassium compound contains 5°25 per cent 
of potassium, which is the mean of the percentages of potassium cal 
culated for the formule: C.,H5,00K, CaHyOx2K, CopHyO.;K. From the 
analyses of these compounds the authors conclude that the moleculit 
formula for starch is either C»~H Ox, or C2x4H2021(CogH oOo + H,0). 
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According to this formula, the amount of dextrose obtained from starch 
must be 108°11 per cent., and its conversion is expressed as follows : 
C,H,.0. + 3H,O = 4C.H,,0,. This is more in accordance with the 
results of Sachsse than if the old formula C,H,.O; be taken. 
Cane-sugar.—The sodium-compound of cane-sugar is more stable 
than the corresponding starch-compound ; the amount of sodium varies 
from 6—8 per cent., showing its molecular formula to be smaller than 
that of starch ; the formula C,,H,,O,,Na corresponds to 6°32 per cent. 
Na, and the sodium, after seven precipitations of the compound, sank 
to 6°25 per cent. 

Inulin.—The analyses of the sodium and potassium compounds of 
this substance show that its formula must be either C,,.H»O, or 
CHO. 

Dextrin.—The results obtained with this substance, although not 


otas. 
nd G, 
er., 6, 
lucing 


UMENE 
tion to 


reat . btai 
rh be very satisfactory, serve to indicate the fallacy of the formula C,H\O;, 
umber IE aud that its molecular weight more nearly approximates to that of the 
dilnte e Saccharoses than that of amyloses. 


Amylodextrin.—-The sodium compound prepared from the crude 


ae amylodextrin has a composition similar to the starch-compound, 
by the qe Whereas the compounds obtained from amylodextrin prepared from 
oncen. the crude product, indicate that by the means adopted it is resolved 
unded (@ Zto more simple substances, corresponding more or less with dextrin, 


slatine inulin, and cane-sugar. P..P. B. 


-% Elementary Composition of Glycogen. By M. Asetes (Pfliiger’s 
pyre ee Archiv., 24, 485—488).—Kiilz and Borntraeger having objected to the 
ve author’s formula for the compound of glycogen with barium, C,,H3O,.Ba, 
in: by ME plains that in burning the compound ina stream of oxygen, some 
ii. bat of the CO, remains behind as barium carbonate. The author finds 
my the Me glycogen prepared by his zinc chloride method as pure as that 
‘usions tained by Briicke’s process. W. N. 
<u [E_ Action of Zinc Methide on Chloral. By B. Ruza (Journ. 
oii Russ. Chem. Soc., 1882, 99—103).—By acting with zinc methide on 
coat ih chloral, the formation of butyl- (tertiary ) methyl-carbinol was expected, 
i or but since, instead of this, dimethyl-isopropyl-carbinol was obtained, an 
t with e Bttamolecular change must have taken place. The first and last 
- tits. Ia Duases of the reaction are represented by the equation :— 
assium J 2(CCl,.COH) + 5ZnMe, + 2H,O = 3(CHMe,.CMe.OH) + 2Zn(OH), 
— + 2CH, + 3ZnCh. 
” * The properties of the alcohol obtained agree with those found by 
el Pawloff (Aun., 196, 221) for dimethyl-isopropyl-carbinol. The boiling 
pomt was found by the author to be 117—120°. With phosphorus 
iene pentachloride it gave the chloride C,H,;Cl, and yielded acetone and 
O..Na fe ete acid on oxidation. With hydriodic acid and potash, hexylene 
pipe (b. p. 78°) was obtained, the dibromide of which melts at 168—169°, 
m cat that the hexylene is tetramethyl-ethylene. B. B. 
ma Action of Caustic Alkalis on Acetone Solutions of Halo- 


HO). genated Compounds. By C. Wittonropr (Ber., 14, 2451—2460). 


or | 
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—When finely powdered potassium hydroxide is added to a mixtny 
of equal parts of acetone and chloroform, a violent action sets in; whey 
the action ceases after sufficient potassium hydroxide has been adda 
(about 20 per cent. of the acetone), the clear supernatant liquid is ponrej 
off from the solid potassium chloride, which is exhausted with ethey 
and the two liquids are mixed. On distilling with steam, the u. 
attacked substances pass over first, and ure again treated with potas 
sium hydroxide; the ether exerts no injurious effect. On fractionally 
distilling the residue in the retort, a white crystalline solid is obtaing 
(b. p. 167°, uncorr., m. p. 96—97°), smelling like camphor. This 
acetonechloroform, COMe,,CHCl;,, as the author calls it, distil 
readily with steam, and sublimes even at the temperature of th 
human body. Ifa small piece is thrown on water, in which it is ip. 
soluble, it will rotate for a long time; it is easily soluble in ether, 
alcohol, glacial acetic acid, acetone, and chloroform, and crystal. 
lises very well from these solutions. Concentrated nitric and sulphuric 
acids dissolve and decompose it when warm, the latter even in the 
cold, with evolution of hydrochloric acid. It burns with a green 
flame. It reduces ammoniacal silver solution after some time. 

The corresponding reaction with bromoform and acetone is mor 
violent ; the product acetonebromoform is similar to acetonechloroform, 
it melts at 167°, and has a sharp peppery odour. Carbon tetr- 
chloride, acetone, and potassium hydroxide, yield a body crystallising 
in long colourless needles, which have a pleasant odour and ar 
extremely soluble in alcoholand ether. By similar treatment, venzoiv 
chloride, methyl iodide, and ethyl iodide, yield pleasant-smelling liquids 
which have not yet been thoroughly examined. a-Dinitrochlon. 
benzene gives a solid crystallising from alcohols in long needles 
(m. p. 48°). With aniline, it forms red needles of «-dinitropheny!. 
aniline. D. A. L 


Halogenised and Hydroxylised Organic Acids. By E. Eni. 
MEYER (Ber., 14, 1318—1321).—In this paper, the author gives som 
general conclusions respecting the orientation of the halogen- ani 
hydroxyl-radicles in organic acids, deduced partly from his own obse- 
vations on the substitution-products of the acids R’.CH,.CH,.COOH, 
and the addition-products of the unsaturated acids R’.CH : CH.COOH 
partly from those of Michael and Norton (Abstr., 1881, 798) on the 
monobromocrotonic acids, and those of Mauthner and Suida (ibid., 889), 
on the brominated propionic and acrylic acids. 

(1.) When in an acid R.CH,.CH,.COOH, 1 atom of hydrogen i 
replaced by bromine, the bromine generally goes into the a- or the? 
position, accordingly as the reaction takes place at a temperature nv 
exceeding 100°, or above it.—(2.) When a mono-halogenised acid 
formed by the addition of a hydrogen-haloid, HR, to an acid 


R.CH: CH.COOH, 


the greater part of the halogen goes into the A-position, the smalle 
part frequently into the a-position. (3.) When an a-halogenised acid 
is heated with water and a base, the product consists wholly of tht 
a-hydroxy-acid ; with alcoholic solutions, howeyer, the a-ethoxy-acil 
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thus formed is accompanied by a small quantity of an unsaturated 


1 ; When [ acid. When, on the other hand, 8-halogen-acids are heated with water 
on added RF or aqueous bases, there are formed—together with carbonic acid and 
is poured MH so-called unsaturated hydrocarbons—chiefly unsaturated acids, with 
th ether, J smaller quantities of 8-hydroxy-acids. With alcoholic solutions, the 
_ the un. roduct consists almost wholly of unsaturated acids. (4.) a-Hydroxy- 
th potas [ acids, heated with saturated solutions of haloid acids, are resolved 
ctionally FF for the most part into aldehyde and formic acid, with only a small 


quantity of a-hydroxy-acid. (6.) @-Hydroxy-acids similarly treated 
are first resolved into water and unsaturated acids, which then take 


» distil J} up a hydrogen-haloid in the manner above mentioned. (7.) When 
e of the J dehalogenised acids are formed by substitution of 2 at. Br for 2 at. H, 
| it 18 in. HF both the bromine-atoms, at least in the case of propionic and butyric 
in ether, MM acids, go into the a-position. (8.) On the addition of bromine to 


R.CH:CH.COOH, at a comparatively low temperature, and with 
exclusion of water, one bromine-atom goes into the a-, the other into the 
B-position. (9.) The a-dibrominated acids are but slowly attacked by 
boiling water, and, according to observations hitherto made only on 
a.dibromopropionic and -butyric acids, a slight action seems to take 


is mow # place, resulting in the replacement of the two Br-atoms by two 
loroform,  hydroxyl-groups, or 1 atom of oxygen. (10.) The #-dibrom-acids 
yn tetra HH} are decomposed by boiling water in the way known to take place with 
stallising J phe.yldibromopropionic acid, a halogen-hydroxy-acid being formed, 


together with carbonic anhydride and a brominated hydrocarbon. Such 
, enzo JF halo-hydroxy-acids are also formed—generally in two isomeric modi- 
ficeations—by addition of HOBr or HOC] to unsaturated acids. Both 
these isomerides are converted by alkalis into glycidic acids, which 
then again take up a hydrogen-haloid in such a manner that the 
halogen goes into the 8-position. (11.) The a-dibrom-acids are less 
easily attacked by alcoholic potash than the «@-acids, yielding a-bromi- 
nated unsaturated acids, and with excess of potash also non-bromi- 
nated acids (propiolic acid). (12.) The 2@-dibrom-acids treated with 
alcoholic potash give up HBr in two directions, chiefly B-bromine and 


gen- ani a-hydrogen, the product therefore consisting in this case also mainly of 
vn obser Ae 2-brominated unsaturated acid. 


The remainder of the paper is taken up with a discussion of 
Mauthner and Suida’s views on the constitution of the bromacrylic 


acids, H. W. 


Action of Haloid Acids on Ethereal Salts. By E. Sapper 
(Annalen, 211, 178—213).—It has long been known that the presence 


lrogen & 

or heb of halogen acids materially assists the formation of ethereal salts, and 
ature nit Conversely, that the same acids decompose the salts, with formation of 
d acid if balogen derivatives of the hydrocarbon. The author has carried 


on a series of experiments, in order to investigate the condition of 
either reaction. 

L. Decomposition of Ethereal Salts—Lautemann, Crafts, and Gal 
have shown that various ethereal salts are completely decomposed 
when heated with hydrobromic or hydriodic acids. In the present 
communication the author arrives at the following results :—(1.) 
Ethereal salts containing paraffinoid radicles are decomposed by halvid 
VOL. XLII. 21 
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acids (whether in the gaseous state or in solution) into the free acij 
and a halogen-compound of the radicle; but salts containing 4 
phenylic group undergo a further decomposition. (2.) The action oj 
the acid is at first most energetic, but soon decreases, so that a long 
time is required for the completion of the decomposition. (3.) As q 
final result, the action of the same haloid acid on different ethereal 
salts is the same, but salts containing acid or alcoholic radicles of low 
molecular weight are decomposed rather more quickly than salts con. 
taining radicles of high molecular weight. (4.) The velocity of the 
action is greater the higher the molecular weight of the haloid acid, 
Thus it follows from the experiments that if the difference of affinities 
between iodine and hydrogen, and iodine and the alcoholic radicles at 


100°, I,R—I,H, be taken as unity, then Br,R-——-BrH = 706" and 
1 
1,.R—Cl1H = —. 
we 985 


II. Etherification by Haloid Acids—By the action of a haloid acid 
on a mixture of an organic acid and an alcohol for a short time, the 
ethereal salt is formed, but this is again decomposed on heating. The 
author, by the light of these results, proceeds to examine the various 
theories which have been propounded to explain the action of the 
haloid acid in the process of etherification. It is generally supposed 
that the acid acts simply as a dehydrating agent; but itis improbable 
that hydrochloric acid could remove 75 per cent. of the water required 
by theory from a mixture of alcvhol and acetic acid, and on fucther 
heating, again give it up and reproduce 35 per cent. of the acetic 
acid originally used. The second theory, which supposes the forma- 
tion of a halogen derivative of a hydrocarbon which reacts with the 
organic acid to form the ethereal salt and the haloid acid has been 
refuted by Friedel, who showed that ethyl chloride and acetic acid 
do not form ethyl acetate; and the author has obtained the same 
result with ethyl bromide and iodide. The third theory proposed by 
Friedel supposes the formation of a haloid anhydride of the acid, 
which reacts with the alcohol to form the ethereal salt. But although 
hydrochloric acid when passed into acetic acid forms no acetic chloride, 
yet this reaction can be effected in presence of some dehydrating 
agent, as phosphoric anhydride. Toconfirm Friedel’s view, it is shown 
that by the action of acetyl bromide on alcohol in presence of water, 
over 54 per cent. of the alcohol is converted into the ethereal salt. 
Further, the fact that only a small quantity of haloid acid is required 
to convert relatively large quantities of alcohol and acid into the 
ethereal salt also supports this view, the final change being the result 
of the following reactions (in which X represents the halogen): XH + 
Me.COOH + EtOH = Me.COX + EtOH + H,0 = Me.COOEt + 
XH + H.O; but on heating, the further change Me.COOEt + XH + 
H,O = Me.COOH + EtX + H,O predominates. V. H. V. 


Decomposition of Metallic Formates in Presence of Water. 
By J. Risan (Compt. rend., 93, 1023—1026, and 1082—1085).—A 
2 per cent. solution of formic acid in water, when heated in sealed 
tubes at 175° for 24 hours, is partly decomposed, with production of 
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carbonic oxide, carbonic anhydride, and, hydrogen, the last two being 
liberated in equal volumes. 

5 per cent. aqueous solutions of metallic formates, when heated at 
175° for 41 hours and upwards in sealed tubes from which all air has 
been removed, undergo more or less complete decomposition. Potas- 
sium, sodium, and barium formates are not decomposed, but those of 
ammonium, calcium, magnesium, manganese, iron, cobalt, nickel, zinc, 
tin (stannous), lead, copper, mercury (mercuric), and silver are par- 
tially split up into hydrogen, carbonic anhydride, carbonic oxide, and 
a metallic oxide or carbonate. The decomposition takes place most 
readily with the salts of zinc, lead, tin, copper, nickel, and cobalt. 
The oxides of nickel and cobalt are mixed with a large proportion of 


—, and J metallic nickel or cobalt, magnetic, and with a metallic lustre. In all 
0 probability the formates are first saponified by the water, with forma- 
tion of a metallic oxide, and liberation of formic acid. The latter is 
then decomposed into hydrogen and carbonic anhydride, with small 
id acid quantities of carbonic oxide. In certain cases the carbonic anhydride 
me, the acts upon the metallic oxide, producing a carbonate : this secondary 
The reaction diminishes the proportion of carbonic anhydride in the liberated 
various gases. In the case cf lead formate, lead carbonate is formed in crystals 
of the identical with those of cerusite. 
pposed When an aqueous solution of cupric formate is boiled with free 
“obable exposure to air, formic acid is liberated, and a green crystalline powder, 
oq wired insoluble in water, is thrown down. This when dried at 100°, has the 
fucther composition Cu(CHO,).,2CuH,O,. By prolonged boiling with water 
acetic it is decomposed, with evolution of carbonic anhydride, and formation 
forma- of cuprous oxide. Heated with water at 100° in a closed tube free 
ith the from air, cupric formate is decomposed, thus: 2Cu(CHO,), + H,O = 
is been 00, + Cu,0 + 3H,CO,. The cuprous oxide is deposited in a crystalline 
ic acid form, a small quantity is reduced to metallic copper, and a small quantity 
» same ot hydrogen gas is liberated, but no carbonic oxide. When the liquid is 
sed by heated at 175°, carbonic anhydride is at first liberated, in accordance 
> acid, with the preceding equation, but after a time the products formed 
though react on one another. In contact with the cuprous oxide, the formic 
sloride, acid is decomposed, thus: CO, + Cu,O0 + 3H,CO, = H, + 200, + 
lrating Cu,0 + 2H,CO,, and on further heating this decomposition tends to 
shown 4 maximum, in accordance with the equation H, + 2CO, + Cu,0 + 
water, 2H,CO, = 3H, + 4CO, + Cu,0. At this point the decomposition of 
al salt. the formic acid is complete, and almost the whole of the copper is in 
quired the form of cuprous oxide, only traces having been reduced to the 
‘to the metallic state. On further heating, however, hydrogen gas disappears, 
result and the cuprous oxide is completely reduced. 
XH + The cuprous oxide produced by this decomposition forms brilliant 
YEt + violet cubes and octohedrons ; the metallic copper is sometimes crystal- 
XH + lised in square prisms terminated by square pyramids, belonging 
. Vi apparently to the quadratic, but in reality to the regular system. 
The author finds that in presence of cuprous oxide, dilute formic 
Nater. acid is completely decomposed when heated in sealed tubes for 
pa 24 hours, at 175°, and that cuprous oxide is completely reduced by 
= of hydrogen when heated with this gas and water in sealed tubes at the 


same temperature. 
212 
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Mercuric formate in aqueous solution is decomposed at 175°, in 
accordance with the equation Hg(CHO,), = CO, + H.CO, + Hg. 
This is the only case in which no hydrogen is liberated, a result pro. 
bably due to the fact that the metallic mercury is liquid. 

Silver formate is decomposed at 100°, with liberation of forimic acid 
and deposition of metallic silver; at the same time a small quantity of 
hydrogen is given off, owing to the action of the acid on the metal, 
At 175°, the formic acid is completely split up into carbonic anhydride 
and hydrogen. The greater part of the silver deposited isin a crystal- 
line form. The author finds that dilute formic acid is completely split 
up by heating with finely divided silver under similar conditions. 

C. H. B. 


Decomposition of Metallic Formates in Presence of Water. 
By Berrnerot (Compt. rend., 93, 1051—1054).—The author shows 
that all the decompositions studied by Riban are exothermic reactions, 
and that the phenomena observed are in perfect accord with the laws 
of thermo-chemistry. Metallic silver probably facilitates the decom. 
position in the same manner as platinum, by lowering the temperature 
required. In the decomposition of formic acid in presence of cuprous 
oxide, a trace of cuprous formate is possibly formed as an intermediate 
product, just as silver oxide is formed in the decomposition of hydrogen 
peroxide by metallic silver. C. H. B. 


Theory of Formates. By Maumenf (Compt. rend., 94, 79—+2). 
—The author endeavours to show that the results obtained by Riban 
are in perfect agreement with his general theory. C. H. B. 


Methylethylacetic and Hydroxymyristic Acids in the Essen- 
tial Oil of the Fruit of the Angelica Archangelica. By R. 
Miiiuer (Ber.,14,2476—2484).—T wo varieties of oil were used, one old, 
brown, and viscid (sp. gr. 0°9086), the other freshly distilled, amber- 
coloured, and mobile (sp. gr. 0°8549; refrac. index, 1°4855). The 
former contained 5, the latter 10 per cent. oxygen; both had a feeble 
acid reaction; there was no further noteworthy difference between 
them. They distilled between 174—300°, leaving about 11 per cent. 
residue, the greater part passing over between 176—280°. As frac- 
tional distillation did not answer as a means of separation, the entire 
distillate was treated with alcoholic potash; and, as soon as the reaction 
was complete, a stream of carbonic anhydride was passed through it, the 
greater part of the alcohol distilled off, the residue shaken with water, 
and the oily layer separated from the solution of the potassium salt. 
The acid obtained by decomposing this potassium salt has the odour of 
valeric acid, and a strongly acid reaction; it is a colourless oil, 
which does not solidify even in a freezing mixture, and boils some- 
where about 170—176°; numbers from analysis point to the formula 
CsH,O2, or rather to a mixture of 3 mols. of this body with 1 mol. 
CsH,O. + H,0; and as the barium salt does not crystallise, this, the 
author thinks, must be methylethylacetic acid, for all the other acids iso- 
meric with this form crystalline barium salts. The acid reaction of the 
oil is probably due to this acid being present in the free state. It is 
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rather peculiar that angelic acid is found in the roots of this plant, 
whilst methylethylacetic acid is found in the fruit. 

The residue from the distillation is treated with alcoholic potash, 
then with carbonic anhydride, the alcohol distilled off, the residue 


175°, in 
+ Hy. 
sult pro- 


mic acid extracted with warm water, and the solution acidified with dilute sul- 
antity of phuric acid ; the acid separated in this way is then purified by repeated 
e€ metal, solution in sodium carbonate and reprecipitation with sulphuric acid, 
ihydride and recrystallisation from alcohol. It forms white leaflets, with 
crystal- mother-of-pearl like lustre (m. p. 51° C.), insoluble in water, but 
tely split easily soluble in alcohol ; the solution has an acid reaction. Analysis 
ns. suggests that this is hydroxymyristic acid, CyH»Os, and the subsequent 
H. B. experiments support this view. The potassium salt, CyHeKO; + H,O, 
erystallises from alcohol in warty aggregations, soluble to a small 
Water, extent in cold, but very easily in hot water. The solution has a neutral 
r shows reaction, froths when shaken, makes the skin feel slippery, and when 
‘actions, concentrated to a certain degree sets toa jelly. The salt is precipitated 
he laws from its solution by sodium chloride and potassium carbonate. The 
decom. solution gives precipitates with barium, calcium, zinc, lead, silver, 
erature copper, mercury, and iron salts. The silver sult, C\yH2AgOs, is a white, 
>uprous bulky precipitate, which soon blackens when exposed to light. The 
nediate caleium salt, (CyH,,O;),Ca, is also a white bulky precipitate, slightly 
‘drogen soluble in cold, completely in hot water, from which solution it erystal- 
1. B. lises in tufts of microscopic needles. The bariwm salt, (C,,H,;O;).Ba, 
isa white flocculent precipitate, sparingly soluble both in hot and cold 
£2), water. The lead salt, (C,,H2,0;).Pb, is a white floceulent precipitate, 
--Riban only slightly soluble in hot, and insoluble in cold water. The copper 
. B. salt, (C,,H»;O;),Cu, is a green bulky precipitate, insoluble in water. 
These salts show that the acid is monobasic. When this acid is heated 
Essen. with benzoic chloride in a sealed tube, hydrochloric acid is evolved, and 
By R. benzoylhydroaymyristic acid, C,,H»;BzOs is formed ; it crystallises in small 
me old, white leaflets (m. p. 68°), soluble in alcohol; the solution has a strongly 
am ber- acid reaction. The sodium salt forms white flocks, soluble in hot water. 
_ The The silver salt, C\yH2BzAgOs, is a white precipitate, which blackens 
feeble on exposure to light. The formation of this last acid is a proof that 
tween this fixed acid of the essential oil of angelica contains a hydroxy] 
r cent, up. 
} frac. The colourless neutral oil above referred to is a terpene, CoH; 
entire (b. p. 172°5°; sp. gr. 0°8487; refrac. index, 1-481; vap. dens. found, 
action 63°9), which on slow oxidation in the air and light, gave the ozone or 
it, the peroxide reaction and formic acid. A terpene hydrate and hydro- 
water, chloride of constant composition could not be obtained. 
| salt. D. A. L. 
our of Reduction of Succinic Chloride, and on Normal y-Hydroxy- 
s oil, butyric Acid. By A. Sayrzerr (J. pr. Chem. [2], 25, 61—72).—By 
some- reducing succinic chloride with sodium, the author obtained a sub- 
rmula stance which he described as succinic aldehyde (this Journal, 1874, 
| mol. 570). He now admits the correctness of the statement of Hennert 
8, the CH,—CO 
Is 180- and Bredt, that it is in reality butyrolactone, | So. It boils 
f the ‘H,—CH,7 
It is at 206° (corr.), has sp. gr. 11441 at 0°, and 1:1286 at 16°, the expan- 


oe 
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sion coefficient between these temperatures being 0°00086. On heating 
it with baryta-water, it yields normal y-hydroxy butyric acid, this acid 
again yielding the lactone when distilled. 

Normal y-hydroxybutyric acid is a non-crystallisable liquid ; it volg. 
tilises with water-vapour, has a feebly acid reaction, readily unites with 
metallic oxides, but cannot be completely saturated by carbonates, with 
the exception of those of the alkalis. The potassium salt can be ob. 
tained as a fibro-crystalline mass; the sodiwm salt forms indistinet 
groups of needles; the ammonium salt crystallises from alcohol in 
globular aggregates; all three salts are deliquescent. The zinc salt 
forms an indistinctly crystalline mass. 

By heating butyrolactone with phosphorous iodide, iodobutyric acid 
is formed, which, by treatment with sodium amalgam in acid solution, 
may be converted into normal butyric acid. A. J. & 


Abnormal Crystals of Citric Acid. By C. Crorz (Bull. Sw. 
Chim. [2], 36, 648—650).—When chlorine gas is passed into a solu. 
tion of citric acid in 14 parts of water at 100°, chloracetone and 
hydrochloric acid are formed. After passing the gas for 8 or 1) 
days, the solution on standing deposits crystals of considerable size. 
These are long, flat quadrilateral prisms, of the composition, 
H,C,0;H; + 2H,0, but very different in appearance from the short 
regular crystals of commercial citric acid. This difference is due to 
the abnormal development of the faces on the obtuse angles of the 
fundamental prism. Measurements of the angles are given in the 
original paper. The crystals differ from those obtained by Marchand, 
by containing 2 mols. H,O, instead of only 1 mol. The abnormal 
crystallisation is not due to the presence of hydrochloric acid ; for the 
author finds that citric acid crystallises in its usual form from both 
dilute and concentrated hydrochloric acid. C. H. B. 


Mucic Acid and Dehydromucie Acid. By A. Kuinxsaror 
(J. pr. Chem. [2], 25, 41—59).—On carefully heating mucic acid at 
about 280°, a small quantity of yellow crystals of dehydromucic acid 
condenses on the neck of the retort, whilst pyromucic acid distils into 
the receiver. The best yield of dehydromucic acid was obtained by 
heating equal parts of mucie acid, concentrated hydrochloric acid, and 
hydrobromic acid in sealed tubes for eight hours at 150°. On boiling 
the product with a large quantity of water, diphenylene oxide passes 
over with the aqueous vapour. An aqueous solution of dehydromucic 
acid, when treated with ferric chloride, yields a transparent jelly. 

Dehydromucie chloride, C(HzO(COCI)2, is prepared by slowly heating 
1 mol. of dehydromucic acid with 2 mols. of phosphoric chloride. It 
has an odour like that of phosphoric oxychloride, is readily soluble in 
aicohol, ether, and chloroform, melts at 80°, and sublimes at about 
100° in broad colourless needles. It would appear from this reaction 
that the oxygen in the radical is not present as hydroxyl. Deby- 
dromucic acid is regenerated on treating the chloride with water. 

Dehydromucamide, CH,0(CONH:)2, is obtained by acting with dry 
ammonia on an ethereal solution of dehydromucic chloride. It crys 
tallises in fine white needles, does not melt at 240°, is readily soluble 
in hot water, nearly insoluble in ether and alcohol. The author was 
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not able to prepare dehydromucic anhydride, nor could he obtain 
either chlorinated or brominated derivatives of dehydromucie acid ; 
bromine-water oxidises dehydromucic acid to fumaric acid. 


n heating 
this acid 


3 it vola. Nitropyromucic Acid, C\H,O(NO,).COOH.—On treating 1 part of 
ites with dehydromucic acid with 1 part of sulphuric acid and 10 parts of 
utes, with hydrated nitric acid, nitropyromucic acid is obtained; it crystallises 
in be ob. in fine clear yellow rectangular tables, melts at 183°, is readily soluble 


ndistinet 
leohol in 
zinc salt 


in alcohol and ether, sparingly in water. The ethyl salt, 
C,H,0(NO,).COOEt 

(m. p. 107°), erystallises in silky rhombic plates, and is decomposed 
by hot water. On reducing an aqueous solution of the acid with tin 
and hydrochloric acid, succinnic acid, carbonic anhydride, and 
ammonic chloride are obtained. 


(,H.0(NO,).COOH + H, + H,O = C,H,(COOH), + NH, + CO. 


The statement that pyromucic acid gives a green coloration with 


yric acid 
solution, 


J. G. 
wll. Soc, 


O a solu. 

one and ferric chloride is incorrect, this reaction being due to the isopyromucic 
8 or 10 acid which accompanies it. Pyromucic acid gives a reddish-brown 
ble size, precipitate with ferric chloride. In conclusion, the author calls atten- 
position, tion to the similarity of relation between mucic, dehydromucic, and 


he short pyromucic acids on the one hand, and of citric, aconitic, and itaconic 


s due to acids on the other. A. J. G. 
; ha ng Furfural. By E. Fiscner (Annalen, 211, 214—232).—The re- 
woliae action whereby benzaldehyde is converted into benzoin, would seem 


to offer a ready method of synthesis of a hitherto almost uninvestigated 
class of bodies, the ketonic alcohols. But no such action takes place 
with the aldehydes of the acetic acid series, or with acraldehyde, when 
they are heated with potassium cyanide, and of the aromatic series 


bnormal 
for the 
m both 


only anisic and cumic aldehydes yield homologues of benzoin. As 
/KHARDT furfural resembles benzaldehyde in its reaction with ammonia, and its 
acid at conversion into an isomeride, furfurine, so it yields compounds similar in 


cic acid constitution to benzoin. 


tils into Furoin, CyHs0,.—On heating furfural with potassium cyanide in 
ined by presence of alcohol, a reddish crystalline mass is obtained, which can 
id, and be purified by distillation in a current of carbonic acid, and crystallisa- 
boiling tion from toluene and alcohol. The compound obtained crystallises 
» passes in delicate prisms (m. p. 135°), sparingly soluble in hot water and 
omucic ether, soluble in warm alcohol and toluene. It has feeble acid pro- 
y. perties, dissolving in alkalis, with formation of an intensely dark- 
reating coloured liquid, which gives two remarkable absorption-bands, one 
de. It between the lines C and D, the other between D and E. 

able in It is probable that furoin, on reduction, yields a compound analogous 
, about to deoxybenzoin, but the author did not obtain it in a sufficiently pure 
eaction state for analysis. Acetic anhydride converts furoin into acetyl- 
Deby- furoin, CyH,O,.Ac, which crystallises in needles (m. p. 76°), easily 
r. soluble in alcohol and ether, sparingly soluble in water. 

ith dry Furil, CyH,O, corresponding to benzil, is obtained by dissolving 
t crys: furoin in the least possible quantity of soda, and passing through the 
soluble solution a rapid stream of air; the furil separates out in delicate 
or was needles, which may be washed with water and crystallised from 


nal 
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alcohol. Furil forms golden-yellow needles (m. p. 162°), sparingly 
soluble in cold alcohol and ether, easily soluble in water. Qy 
oxidising an acid solution of furil by dry air, it is converted inty 
furilic acid, of probable composition C(OH)(C,H;0)2.COOH. This 
compound is sparingly soluble in alcohol and ether, very unstable jy 
the moist state, and decomposes entirely when heated to 100°. With 
bromine, furil gives an addition-product, furil octobromide, CyH,O,Br, 
which forms golden horny crystals, melting at 185° and decom. 
posing into dibromo- and monobromo-furil. The former, C\)H,Br,0, 
crystallises in golden-yellow leaflets (m. p. 185°), insoluble in water, 
but dissolving in alkalis with formation of salts of dibromofurilic acid, 
The barium salt, (CjH;Br,O;).Ba, crystallises in delicate white 
needles. The monobromofuril crystallises in golden-yellow leaflets, and 
resembles the dibromo-compound in its chemical properties. 
Benzofuroin, CyzH\O;.—A compound intermediate between benzoin 
and furoin is prepared by heating a mixture of benzaldehyde, fur. 
fural, and potassium cyanide in presence of alcohol; the crude product 
of the reaction is purified by crystallisation from benzene and alcohol. 
Benzofuroin crystallises in delicate prisms (m. p. 137—139°), soluble 
in hot alcohol and benzene, sparingly soluble in water. In its pro- 
perties it is intermediate between benzoin and furoin; its composi- 
tion may be expressed by the formula CHPh(OH).CO.C,H;0, or 
Ph.CO.CH(OH).C,H;,O. The author considers it probable that both 
of the isomerides are formed together, which would account for the 
want of uniformity of melting point of various preparations ; but no 
separation into two definite compounds could be effected. Benzo. 
furoin behaves towards oxidising agents in various ways. In alkaline 
solution, it is oxidised by air into benzoic acid; with dilute nitric or 
chromic acids, it yields benzaldehyde; and by feebly alkaline Fehling 
solution, it is converted into benzofuril, C,HsO;. This compound crys- 
tallises in golden-yellow needles (m. p. 41°), soluble in alkalis, with 
formation of benzofurilic acid ; with bromine it gives benzofuril tetra- 
bromide, C,,H,O,Br, crystallising in delicate golden needles; it melts 
at 128° with slight decomposition, which becomes violent at 16v. 
Benzofurilic acid, C,,HiO,, crystallises in short transparent prisms 
(m. p. 108°), easily soluble in alcohol or ether. With concentrated 
sulphuric acid, benzofurilic, like benzilic acid, gives remarkable colour 
reactions; it dissolves in cold sulphuric acid, with formation of a 
blood-red colour; but if sulphuric acid is poured into an ethereal 
solution of the acid, a red-violet solution is produced, which rapidly 
changes to a blue-violet tint. V. LY. 


Hexmethyltrimethylenediamine Bromide. By C. F. Rom 
(Ber., 14, 1351).—This compound is obtained by heating trimethylene 
bromide at 100° for six hours with aqueous trimethylamine, 4s 
a crystalline mass, easily soluble in water, very sparingly in cold, 
more readily in hot alcohol. By crystallisation from hot alcohol, 
it is obtained in fine, colourless, slightly hygroscopic needles, having 
the composition Me,(CH,),;N,Br, + H,O, and giving off their water 
at 100°. It differs in constitution from MHofmann’s trimethyl- 
bromethylium bromide by containing 2 mols. trimethylamine to | mol. 
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promide, whereas Hofmann’s compound contains only one; and this 
difference of constitution is shown by a corresponding difference in 
the reaction of the two compounds with silver nitrate, hexmethyl- 
trimethylenediamine bromide, when boiled therewith in aqueous 
solution, giving up all its bromine, whereas Hofmann’s compound 
gives up only half. On agitating the bromide in aqueous solution with 
silver chloride, the bromine is easily replaced by chlorine, and the 
solution of the resulting chloride yields with platinic chloride a 
very sparingly soluble platinochloride, having the composition 
Me;(CH.)3N2Clo, PtCl.. 

By the action of trimethylene bromide on triethylamine, a similar 
addition-product is obtained, respecting which the author promises a 
farther communication. 


Two New Derivatives of Thiocarbamide. By M. Nencki and 
N. Sezer (J. pr. Chem. [2], 25, 72—81).—Thiocarbamide dissolves 
in ethyl acetoacetate, and on adding water, a crystalline precipitate 
is obtained, having the formula C;H,ON,S. This substance is sparingly 
soluble in cold water, alcohol, and ether, more readily in hot water. It 
dissolves readily in alkalis, and on adding an acid, is reprecipitated in 
pale yellow rhombic prisms. It melts above 3U0°, and is not desul- 
phurised by iodine, metallic oxides, &c. Silver nitrate added to 
its hot aqueous solution gives an amorphous yellow precipitate of 
C;H,Ag.N.SO. The authors consider this substance to be the thiocar- 
bamide of methylacetylenecarboxylic acid, CMe : C.CO.S.C(NH,) > NH. 
The yield is small. 

Thiouvinurie Acid, CyH,N,SO..—This acid is obtained, as hydro- 
bromide, by heating concentrated aqueous solutions of thiocarbamide 
and dibromoracemic acid on the water-bath, sulphur separating. 
The pure acid forms colourless oblique rhombic tables or needles, of 
the formula C,H,N.SO, + 2H.O. It is sparingly soluble in cold 
water, more readily in hot water, and but slightly in alcohol or ether. 
It reduces alkaline solution of cupric oxide in the cold, cuprous oxide 
being precipitated; with hot concentrated solutions a mirror of 
metallic copper is deposited. It gives a deep violet coloration with 
ferric chloride, resists the action of most desulphurising agents, but is 
decomposed on long boiling with concentrated alkalis. It unites 
with both acids and bases, forming crystalline salts. The calciwm 
salt, (C,H;N,SO,).Ca, crystallises in rhombic plates; the mag- 
nesium salt, (CyH,;N.SO.).Mg, in indistinct plates; the <inc salt, 
(C,H,N,SO,).Zn, is precipitated in microscopic concentrically grouped 
needles on mixing hot aqueous solutions of zinc acetate and thio- 
uvinuric acid; the hydrobromide, CsH,N,O,,HBr, and hydrochloride, 
are both anhydrous; the nitrate, C,H,N.SO,,HNO, + H,O, crys- 
tallises in long white needles. The authors suggest the constitution 
CH.CO.CO.S.C(NH,) : NH for thiouvinuric acid. Dibromsuccinic 
acid, when heated with thiocarbamide, yields fumaric acid. 

A. J. G. 

Action of Hydrogen Dioxide on Aromatic Compounds. By 
A. R. Leeps (Ber., 14, 1382—1384).—The author has already shown 
that benzene, subjected to the action of hydrogen dioxide, is gradually 


- 
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converted into phenol, with simultaneous formation of oxalic acid anj 
a small quantity of a yellow substance (Abstr., 1881, 719). Pheno! 
itself is but very slightly attacked by hydrogen dioxide at ordinary tem. 
peratures, but on boiling it is converted into a varnish-like substance, 
Naphthalene, digested with hydrogen dioxide, yields a small quantity 
of naphthol, which is not further attacked by the dioxide, even iy 
large excess; at the boiling heat, however, a varnish is produced. Oy 
adding hydrogen dioxide to a solution of anthracene in glacial acetic 
acid, a precipitate is formed, which, when treated with an excess of 
the dioxide, is slowly converted into anthraquinone. Benzenesulphonie 
acid is but very slightly attacked by the dioxide, merely assuming a 
brown colour, after several hours’ boiling. These results show that 
hydrogen dioxide acts on organic bodies, often by substitution of OH 
for H, sometimes by oxidation, or in both ways simultaneously. 

Diphenylamine, Dimethylaniline, Xylidine, Naphthylamine, ani 
o-Toluidine, in the form of acetates, or dissolved in glacial acetic acid, 
and treated with successive portions of a 1‘2 per cent. solution of the 
dioxide, rise of temperature being avoided, yielded coloured liquids 
and solid products, the composition of which was not ascertained. 

Aniline and p-Toluidine behaved differently, the solutions of their 
acetates in hydrogen dioxide depositing, on gentle heating, brownish 
crystalline precipitates, while, at higher temperatures, varnish-like 
substances were formed. The crystalline precipitates were purified 
from small quantities of the varnishes by sublimation at a very gentle 
heat. The sublimate obtained from paratoluidine formed yellow needles, 
and after repeated crystallisation from alcohol, splendid orange- 
coloured needles, melting at 143—144°, and giving by analysis num- 
bers agreeing with the formula of azotoluene, C,yH,N2. The same 
compound was obtained in small quantity by Barsilowsky (Abstr, 
1881, 432) by the action of a very dilute solution of potassium per- 
manganate on toluidine sulphate, and in large quantity by treating the 
same salt with potassium ferrocyanide and hydroxide. 

Aniline, treated in like manner with hydrogen dioxide, is converted 
into azobenzene, in broad red crystals melting at 66°. H. W. 


Action of Benzyl Chloride on Diphenylamine. By R. Mut. 
pota (Ber., 14, 1385—1386).—The direct product of this reaction is 
a thick glutinous oil which, when exposed to the air, gradually turns 
green—a change which may be more quickly effected by the use of 
more powerful oxidising agents, the best result being obtained witha 
mixture of arsenic and hydrochloric acids. The green dye-stuff thus 
produced was exhibited at the International Exhibition in Paris in 
1878, under the name of “ Viridine.” Under certain circumstances, 
as, for example, when a mixture of diphenylainine and benzyl! chloride 
in molecular proportions is heated for some hours in the water-bath 
in contact with aqueous soda-ley, the chief product is benzyldipheny!- 
amine (m. p. 87°), the compound which Bernthsen and Trompettet 
obtained by reduction of benzenediphenylthiamide, C,H;.CSN (C:Hs): 
The green dye obtained by the author does not appear, however, to be 
a direct derivative of benzyldiphenyiamine. 

To prepare viridine, diphenylamine is boiled in a flask with reversed 
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ec acid and condenser for some hours—as long, indeed, as hydrochloric acid con- 

Phenol tinues to escape—with twice the quantity of benzyl chloride required 
inary tem. by the equation, NHPh, + C,H,Cl = NC,;H;Ph, + HCl. The excess 
substance, of benzyl chloride is then distilled off, and the remaining thick oil is 


heated for several hours on the water-bath with hydrochloric and 


| quantity 4 ; . 
arsenic acids, whereby a thick green melt is obtained, which, after 


>, even in 


ced. On careful washing with water and cooling, forms a brittle mass; and, on 
cial acetic pulverising this mass, drying it, and repeatedly extracting it with cold 
excess of benzene or toluene, the hydrochloride of the new base remains in the 
esulphonie form of a bronze-coloured powder. To purify this hydrochloride, it is 
suming a converted into the base by treating it with alcohol, benzene, and caustic 
show that alkali; and, on adding water to the solution of the bases in benzene, it 
on of OH separates as a layer of dark red-brown oil. The watery layer is then 
ly. removed, and gaseous hydrogen chloride passed into the benzene solu- 


tion, whereupon the hydrochloride separates in the form of a bronze- 


ine, and 
coloured micro-crystalline powder. 


etic acid, 


on of the The new green is distinguished by the facility with which it forms a 
d. liquids sulphonic acid. On stirring up the hydrochloride with sulphuric acid, 
ined. a sulphonic acid is immediately formed, insoluble in water, but easily 


soluble in caustic alkalis. In this state it dyes wool or silk exactly in 
the same manner as “ Nicholson’s Blue.” It is known in commerce 


- of their 
brownish 


rnish-like as “ Alkali-green.” When the solution in sulphuric acid is raised to 
> purified a higher temperature, sulphonic acids are formed, which are soluble in 
ry gentle water. 


Similar dye-stuffs are obtained by the oxidation of products result- 


v needles, 
ing from the action of benzyl chloride on methyldiphenylamine, 


orange- 
ysis num- j-naphtholdiphenylamine, &c. The action of benzyl chloride on other 
lhe same monamines, primary, secondary, and tertiary, e.g., aniline and its 
- (Abstr, homologues, dimethylaniline, &c., likewise gives rise to oily products 
ium per: convertible into dye-stuffs by oxidation. H. W. 
ating the 
—* A New Method of Preparing Methenyldiphenylamidine. By 
H.W E. Letumann (Ber., 14, 2512-—2513).—With the object of making 

i - phenylurethanes in which the hydrogen of the amido-group should be 
R. Mer replaced by an acid radical, the author tried the action of ethyl chloro- 
otih> formate on different anilides, and with acetanilide and benzanilide 
Hy turns obtained no action. When, however, formanilide is mixed with an 
oe atid equivalent quantity of ethyl chloroformate, it dissolves, and after ‘a 
.d witha short time gas is evolved and a crystalline magma separates. By dis- 
tuff thus solving the product in alcohol, treating it with soda, and purifying the 
Paris ft precipitate by crystallising it from light petroleam, methyldiphenyl- 
sstatiaie diamine is obtained in fine needles (m. p. 137°). The author suggests the 
chloride following as the possible course of the reaction; the desired urethane 
ter-bath is formed thus: NHPh.CHO + Cl.COOEt = NPh.CHO.COOEt + 
Liphenyl- HCl, but, being very unstable, breaks up further, thus :— 
ompetter 2(NPh.CHO.COOEt) = NPh: CH.NHPh + CO, + COOEt.COOEt. 
'(CsHs)» D. A. L. 
er, to be 

Anhydro-compounds. By H. Hiipner (Annalen, 210, 328— 

reversed 396).—This is a continuation of a former paper (comp. Abstr., 1881, 
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1130), and many of the compounds described in it have been subjects 
of short notices in the Berichte. 
Puratoluic Acid and Diamides.—Tolylorthonitranilide, 


C,H,(NO,).NH.CO.C,H,Me [2 : 1], 


is obtained from paratoluic chloride and orthonitraniline. It forns 
yellow prisms insoluble in water (m. p. 110°). By reduction it forms 


anhydrotolyldiamidobenzene, CoH i. YC-CH Me (Abstr., 1878 
144). The hydrochloride of this anhydro-base, C,,H,.N,HCl, the 
platinochloride, sulphate, and nitrate are described. 

Ditolylorthodiamidobenzene, CesH,(NH.CO.C,H,Me),., is formed, gi. 
multaneously with the anhydro-base, when prepared from paratolaic 
chloride and orthophenylenediamine ; it is separated from the anhydn. 
base by its sparing solubility in glacial acetic acid. It forms colow. 
less needles (m. p. 228°). 

Paratoluic Acid and Tolylenediamine. — Tolylenemetanitrotoluite, 
C,H;Me(NO,).NH.(CO.C,HiMe) [1:3:4(1:4)], is prepared from 
metanitroparatoluidine and paratoluic chloride; it crystallises from 
alcohol in golden-yellow needles, insoluble in water (m. p. 165—16¢’), 
On reduction with tin and hydrochloric acid, it yields anhydrotolyl. 
diamidotoluene, already described in this Journal (loc. cit.). The 
hydrochloride and sulphate of this base are sparingly soluble salts; 
whereas the nitrate is easily soluble. 

Paratoluic Acid and Xylenamine.—Paratolyleylide, 

C;H,Me,..NH.CO.C,H,Me 
(m. p. 139°), is obtained from xylidine (b. p. 215—220°) and pam. 
toluic chloride. It forms colonrless needles, insoluble in water, but 
soluble in alcohol and glacial acetic acid. On treating the solution 
of this compound in glacial acetic acid with nitric acid, it yields pare 
tolylnitroaylide, CgaH2(NO.)Me..NH.CO.CgHyMe (m. p. 187°), whieh 
crystallises from alcohol in yellow needles. On reduction this nitw- 
compound yields ankydrodiamidoparatolylxylene, 


C,H.Me,: (N.H) : C.C;H,Me 


(m. p. 217°) ; it erystallises from alcohol in long colourless needles; it 
is sparingly soluble in water. Chromic acid oxidises this compounl 
to an uncrystallisable acid. The salts of this base are crystalline an! 
sparingly soluble in water; the formula of the hydrochloride + 
CysHisN2.HCl. 

Amido-anhydro-compounds.—Metanitrobenzoparatoluide, and __ the 
metanitrobenzometanitroparatoluide, obtained by nitrating the former, 
also the anhydro-base formed by reducing this latter compound, have 
already been described (Abstr., 1878, 144). The sulphate of the 
unhydro-base, C,,Hi;N;,H,S9,, is sparingly soluble in water, whilst the 
nitrate, C,,Hj3;N;,HNOs, is an easily soluble salt. Anhydrobenzamide- 
toluic acid, and the ketamine obtained from it, have been described 
this Journal (Abstr., 1878, 503). x 

Anhydrosalicyldiamidobenzene is obtained from salicylorthonitranilide, 
as described in this Journal (Abstr., L880, 556). 
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Anhydro-hases and Iodine.—Anhydrobenzodiamidobenzene tri-iodide, 
NH.L.I, 

CH >CPh, is obtained by heating an alcoholic solution of the 
N 

hase with iodine. It crystallises in leaflets somewhat resembling 

iodine in colour, and having a green iridescence ; is soluble in alcohol, 

but insoluble in the other oxidising solvents. When boiled with water 

it is resolved into iodine and the iodide of the anhydro-base. 

Monalkyl-compounds.—The iodides of these bases are obtained by 
treating the anhydro-base with the iodides of the alcohol radicles, and 


from the iodide the free base is prepared. In this way monamyl- 


anhydrobenzodiamidobenzene iodide, OMe se has been pre- 


AN Subjects 


2. It forms 
10n it forms 


str., 1878 
N.HCl, the 
formed, &i- 
n paratoluic 


he anhydro. 
rms colour. 


red; it crystallises from aqueous solutions in light yellow needles. 
The hydrochloride, C,,HzoN,HCI, and the sulphate have been prepared, 
and from the latter the free base or its hydroxide has been obtained 
by treatment with sodium carbonate. 

In a similar manner monethylanhydracetdiamidotoluene iodide, 
C,H,N.HI.H,O (m. p. ah Rint prepared, and from 
— N:CMe-- 


nitrotoluile, 
pared from 
llises from 


L65—166"), it the ammonium base, CoHsMe<niet(OH)> + 2H;0, which 
rye melts below 30°, and, when placed over sulphuric acid, loses water and 
wes Fe forms the free base, which crystallises from alcohol in large colour- 


less tablets, melting at 93°. The nitrate, C,,H,,N,HNO, (m. p. 93°), 
is obtained by decomposing the iodide with silver nitrate ; it crystal- 
lises from water in colourless needles, which are sparingly soluble in 
cold water. 


and _pari- Il. Dialkyl-compounds.—The tri-iodides of these compounds are 
water, but JE obtained by heating the anhydro-bases with the iodides of the alcohol 
he solution | tadicles in sealed tubes at 180—210°, and from the tri-iodide so ob- 
‘ields para. [§ tained a series of compounds have been prepared similar to the diethyl- 


and diamyl-anhydrobenzyldiamidobenzene-compounds, described in this 
Journal (Abstr., 1879, 923). 
N:CPh 


Dimethylanhydrobenzodiamidobenzene _ tri-todide, CAi< nye L > 
243 


7°), which 
this nitro- 


(m. p. 140°5°), forms reddish-brown needles. The moniodide, 
C,;H,sN.I (m. p. 280°), erystallises from water in colourless needles. 
The hydroxide, C,;HisN2.OH, is insoluble in water, but soluble in hot 
alcohol (m. p. 152°). The sulphate, nitrate, and chloride of this base 
are easily soluble in water; the platinochloride, (C,;H,;N,Cl).,PtCl, 
forms an orange-yellow crystalline precipitate. 

The corresponding diethyl- and diamyl-compounds have been already 
described (loc. cit). 

Similar dimethyl- and diethyl-derivatives of anhydrobenzodiamido- 
toluene have also been prepared, as well as the diethyl-derivatives of 
anhydracetodiamidotoluene. 


Anhydro-compounds of Phenols.—Monobenzoparamidophenol, 
C.H,(OH).NHBz 


(1: 4] (m. p. 227°5°), is obtained by the action of benzoic chloride on 
paramidophenol hydrochloride; it crystallises from glacial acetic acid 


needles; it 
compound 
talline and 
hloride is 


and _ the 
he former, 
yund, have 
te of the 
whilst the 
yenzamido- 


ascribed in 


1itranilide, 
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in colourless needles ; sparingly soluble in the ordinary solvents, saye 
glacial acetic acid. 

Paranitrophenol benzoate, C.H,(NO.).OBz [4:1] (m. p- 142°, 
prepared from paranitrophenol and benzoic chloride, is insoluble jy 
water, but soluble in alcohol. When reduced with tin and hydro. 
chloric acid it forms paramidophenol benzoate (m. p. 153—154°), which 
crystallises from alcohol in hot glacial acetic acid in colourless leaflets, 
The properties of this compound show it to be isomeric with benzoy| 
paramidophenol. 

Metanitrobenzoyl-paramidonitrophenol, 


OH.C;H,(NO,).NH.CO.C,H,.NO,, 


is obtained by the nitration of benzoyl-paramidophenol. It js 
sparingly soluble in glacial acetic acid, but easily soluble in aniline, 
from which it crystallises in yellow needles (m. p. 225°). When 
boiled with sodium carbonate, it is resolved into metanitrobenzoic acid 
and paramidonitrophenol. This latter compound is sparingly soluble 
in water, but easily soluble in alcohol and ether, and crystallises in 
colourless needles, having the formula OH.C,;H,(NH,).NO, + H,0, 
which, when heated, melt at 180°, and lose the molecule of water, 
forming yellow needles (m. p. 206°). The potassium, sodium, and 
barium salts of this acid are described. 


O 
Anhydrobenzamidophenol, CHA >ePh (m. p. 103°), which has 
N 


been described by Ladenburg (Ber., 9, 1526), may be obtained by 
reducing orthonitrophenol benzoate, thus :— 


L. C.H,(NO,).0Bz + 6H = C.H,(NH,).0Bz + 2H,0 = 


N 
CHC | SOPh + 3H,0, 


or by the action of heat upon benzorthamidophenol, thus :— 


N 
OH.C,H;.NH.COPh = C,H, SCPh + HO. 
\o0% 


Orthonitrophenol benzoate, CsHy(NO,).OBz [2:1] (m. p. 58°), is 
obtained from orthonitrophenol and benzoic chloride : it crystallises 
from petroleum in colourless, silky, lustrous prisms. 

Orthobenzamidophenol benzoate, NHBz.CgHy.OBz [2:1] (m. p. 176°), 
obtained from benzoic chloride and the amidophenol, is sparingly 
soluble in alcohol, insoluble in water, but soluble in glacial acetic acid 
and benzene. When boiled with barium carbonate suspended in water, 
it yields orthobenzamidophenol, OH.C,Hy.NHBz, and barium benzoate. 
Orthobenzamidophenol is insoluble in water, but soluble in alcohol, 
&c., and melts at 167°; it forms no salts. When its solution in glacial 
acetic acid is poured into cold nitric acid, benzamidodinitrophenol is 
obtained, having the formula OH.C,H,(NO.)..NHBz, which crystallises 
from glacial acetic acid in greenish-yellow needles (m. p. 220°). It 
readily forms metallic derivatives; those of potassium, ammonium, 
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barium, magnesium, zinc, and silver are described. By heating it 
with concentrated hydrochloric acid, it is resolved into benzoic acid and 
the known picramic acid (m. p. 167°). Its ethereal solution, treated 
with nitrogen trioxide, yields a diazo-compound, C,H.,(NO,),O.N,, 
which, boiled with alcohol, forms a@-dinitrophenol, CsH;(OH)(NO,), 
[1:2:4) (m.p. 114°) ; it crystallises from alcohol in four-sided yellow 
tables. The above diazo-compound, when boiled with dilute sulphuric 
acid, yields picric acid. 


O 
Anhydrobenzamidodinitrophenol, C.H.(NO,). (ork (m. p. 218°), 


LS, Save 


142°, 
uble in 
hydro. 
which 
eaflets, 
enzoyl 


is obtained by heating orthobenzamidodinitrophenol with phosphoric 


It is anhydride at 130°, also by the action of concentrated nitric acid on 
uniline, picramine benzoate, the nitric acid acting as a dehydrating agent. Its 
When formation is expressed as follows :—- 
ic acid O 
soluble OH.C,H,(NO,).(NH.).OBz = C,H,(NO.). Gore + H.O. 
ises in 


x H,0, 
water, 
n, and 


It forms small colourless leaflets, sparingly soluble in alcohol, but 
easily soluble in glacial acetic acid, chloroform, &e. Its production 
from picramic acid shows this latter compound to contain the 
“hydeoxyl” and “amido” groups in the ortho-positions. 

Picramine benzoate is obtained by the action of benzoic chloride on 
picramic acid ; it forms colourless leaflets (m. p. a on 


Action of Phosgene on Diazoamido-derivatives. By A. 
Sarauw (Ber., 14, 2442—2448).—This is an appendix to the work 
published by the author (ibid., 2180) on the action of phosgene on 
methyldiphenylamine. 

Phosgene and Diazobenzanilide.—On passing a current of the gas 
through diazobenzanilide (diazoamidobenzene) dissolved in benzene, 
there is a slight elevation of temperature, and a white crystalline precipi- 
tate (m. p. with decomposition 101°) is formed, insoluble in benzene and 
petroleum; it contains a large quantity of chlorine, and gives off hydro- 
chloric acid over sulphuric acid ina vacuum. By warming with water, 
it is easily decomposed, with copious evolution of nitrogen and the 
formation of a small quantity of amidoazobenzene (m. p. 127°), besides 
phenol (b. p. 181—182°), and carbanilide, which emitted the odour of 
phenyl isocyanide on warming with phosphoric anhydride. The body 
itself is possibly diphenyldiazobenzenecarbamide hydrochloride— 


CO(NPh.N : NPh),,2HCI. 


ch has 
ied by 


3H,0, 


8°), is 
tallises 


176°), 
wringly 


ic = Inthe same way phosgene reacts with diazobenzeneparatoluide (or 
= paradiazotolueneanilide), yielding a white crystalline substance, possi- 
0 bly diparatolyldiazobenzenecarbamide, CO[NC,HiMe.N : NPh}., which, 


when decomposed with warm water, yields phenol, mixed with cresol, 


glacial and paraditolylcarbamide, CO(NH.C;H;)2, (m. p. 256°). 


enol is 
tallises 
°), It 
onium, 


D. A. L. 


Researches on Benzoyl Compounds. By O. Déisyer (Annalen, 
210, 246—284).—The object of these researches (of which the greater 
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part has already appeared in various numbers of the Berichte) was to 
extend Zincke’s reaction to the building up of bodies from acid 
chlorides and oxygenated and other derivatives of the aromatic hydro. 
carbons, by replacing the hydrogen of the hydroxyl and amido-groups 
by an acid radical, so that the remaining hydrogen of the hydrocarbon 
chain could come into play and react with the chloride of an acid 
radical. 

Benzophenol, COPh.C,H,.OH.—Phenyl benzoate was heated with 
benzoic chloride and zine chloride at 180° ; benzophenyl benzoate was 
first formed (m. p. 112°5°), which, on saponification, yielded benzo. 
phenol (m. p. 134°); by the action of acetic chloride, the acetate 
(m. p. 81°) was obtained. On treatment with sodium-amalgam, 
benzophenol is converted into benzhydrylphenol, CHPh(OH).C,H,.0H, 
in fine needles (m. p. 161°). On fusion with potash, benzophenol is 
decomposed into benzene and parahydroxybenzoic acid. An attempt to 
procure benzophenol from phenyl acetate was not successful, the 
acetyl being simply replaced by the henzoyl-group. 

By the action of benzoic chloride on resorcinol, the dibenzoate is 
first formed, then a mixture of a benzoresorcinol and dibenzoresorcinol 
dibenzoate. After saponification, the two bodies are separated by 
alcohol, in which the benzoresorcinol (m. p. 144°) is easily, and the 
dibenzoresorcinol (m. p. 149°) is hardly soluble; the diacetate of the 
latter body melts at 150°. 

With pyrocatechol the dibenzoate (m. p. 84°) was obtained in like 
manner, and from this benzopyrocatechol (m. p. 145°). 

With quinol, dibenzoquinol (m. p. 199°) is formed from the di- 
benzoate, and crystallises in golden-yellow needles, soluble in alkalis, 
with red colour. 

Aniline was also subjected to the same reaction: in this case the two 
hydrogen-atoms of the amido-group had been replaced by phthalyl. By 
the action of benzoic chloride, phthalylbenzoanilide is obtained, which, 
on treatment with potash, is converted into benzoylaniline (m. p. 124°), 
a basic body forming crystalline salts with acids. Treated with excess 
of methyl iodide, the methiodide of dimethylbenzoaniline is ob- 
tained. By the action of acetic chloride, acetobenzoylanilide is formed 
in long colourless needles (m. p. 153°). In a similar manner, the 
benzoyl compound is obtained (m. p. 152°). Benzophenylisonitril is 
formed when an alcoholic solution of benzoylaniline is heated with 
potash and chloroform ; its vapour has the characteristic odour of iso- 
nitrils (m. p. 118—119°). 

Benzophenyl carbamate, PhCO.C,;H,.NH.COOEt (m. p. 189°), and 
benzophenyltiiocarbamide (m. p. 166°) were obtained by the usual 
reactions, and crystallise in large brilliant plates. 

By treatment with nitrous acid, benzoylaniline is converted into 4 
benzophenol, identical with that obtained from phenol. Dehydrating 


agents convert it into benzophenylnitrile, CsH,Z N\oph, (m. p. 118°). 


Benzoylbenzoic acid, PhCO.C,H,.COOH, is formed by the action of 
benzoic chloride on benzoic anhydride ; it melts at 160°, and is soluble 
in hot water. When heated with soda-lime, it is split up into benzene 
and carbonic anhydride; fused with potash, it yields only benzoic acid; 


c i a mY 
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was to it is identical with the metabenzoylbenzoic acid of Ador (Ber., 13, 
1 acid 320). 

hydro. Like chlorine and nitric acid, benzoic chloride forms with phenol 
zroups and aniline para-compounds, whilst a meta-compound is obtained from 


sarbon 
n acid 


benzoic acid. J. K. C. 
Resorcyanin. By W. Scumipr (J. pr. Chem. [2], 25, 81—83).— 


l with By heating resorcinol (1 part), ethyl acetoacetate (1 part), and zinc 
te was chloride (2 parts), for 15—20 minutes, a considerably larger yield of 
benzo- resorcyanin is obtained than by Wittenberg’s method of heating resor- 
icetate cinol with zine chloride and citric acid. By substituting sulphuric 
algam, acid for zine chloride, the reaction goes on still more readily. 

1,.0H, A. J. G. 


enol is 
mpt to 
il, the 


Chlorine and Bromine Derivatives of Quinone. By S. Levy 
and G. Scuuntz (Annalen, 210, 133—164).—F. Wébler (Annalen, 51, 
155) showed that by the action of concentrated hydrochloric acid on 
quinone, chloroquinol is produced; all attempts, however, to replace 


oate is another atom of hydrogen in this manner failed. The reaction, ac- 


orcinol cording to Wichelhaus, consists firstly in the oxidation of the acid by 
ed by the quinone and production of free chlorine, which then reacts on the 
nd the uinol. On repeating the experiments with a view of obtaining 
of the further substitution, it was found that the chlorinated quinones gave 


the same reaction with hydrochloric acid that quinone does, although 
not quite so easily. The monochloroquinol was obtained by dissolv- 
ing quinone in concentrated hydrochloric acid; it was then oxidised 
tomonochlorquinone. The latter by further treatment with hydro- 
chloric acid was converted into a dichloroquinol, which, on oxida- 
tion, gave the dichloroquinone produced by the action of chlorine on 
quinone. The constitution of this body, termed by the authors a-di- 


in like 


the di- 
alkalis, 


he two 


yl. By chloroquinone, was determined. On treating the 8-dichloroquinone, 
which, obtained from trichlorophenol with hydrochloric acid, it yielded the 
, 124"), same trichloroquinol as the a-compound. By oxidation and further 
 eXCess treatment with hydrochloric acid, tetrachloroquinone may be obtained. 
is ob- Monochloroquinol is best prepared by passing a current of dry hydro- 
formed chloric acid gas into a solution of quinone in chloroform; it forms 
er, the J colourless, transparent, monosymmetric crystals melting at 106°, and 
ritril 18 boiling with very slight decomposition at 263°, soluble in water, alco- 
d with hol, and ether. When heated with phthalic anhydride and sulphuric 
of is0- J acid it yields a chlorinated quinizarin. The diacetyl-compound, pre- 


pared in the usual way, melts at 72° and crystallises in prisms belong- 
ing to the asymmetric system. The dibenzoyl-compound melts at 13U°. 
Attempts to introduce iodine, cyanogen, and fluorine into the quinone 
group in the same way as chlorine failed. 

Monochloroquinone is obtained on adding potassium dichromate and 
sulphuric acid to an aqueous solution of the chloroquinol, the mix- 
tare being cooled by ice; a small quantity of dichloroquinone is 
formed at the same time. Monochloroqainone forms reddish rhombic 


°), and 
e usual 

into 4 
drating 
». 118°). 


ction of J crystals, melting at 57°, and agrees entirely in its properties with the 
g ’ g y ies 

soluble J quinone obtained by Theodor. 

benzene 4-Dichloroquinol, prepared by the action of concentrated hydro- 

ic acid; J chloric acid on the above, is obtained in long needles (m. p. 166°). 
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Its diacetyl-compound crystallises in needles (m. p. 141°) belonging to 
the monosymmetric system. 

a-Dichloroquinone, CsH,0,Cl, [0: 0: Cl: Cl = 1:4: 2:5], is easily 
obtained by adding a few drops of concentrated nitric acid to the 
aqueous solution of the corresponding quinol; it forms monosymme. 
tric crystals, melting at 159°. That its constitution is that given 
above is proved by its formation from amidoparadichlorobenzene by 
oxidation. j 

By the further action of concentrated hydrochloric acid, trichlor. 
quinol is formed; the dibenzoyl-compound of this body melts at 174, 
Trichloroquinone is not soluble in concentrated hydrochloric acid, but 
on long boiling it is converted into flakes of tetrachlorquinol, whieh 
crystallise from its solutionin benzol in monosymmetric prisms; its 
dibenzoyl-compound melts at 233°. 

Dibromoquinone, obtained by the oxidation of tribromophenol with 
nitric acid, forms brilliant yellow plates, melting at 122°. On oxida 
tion with chromic acid, tribromophenol yields bromanil. 

Monochloromonobromoquinone is formed by heating monochloro. 
quinone with concentrated hydrobromic acid; trichlorobromoquinol 
is also obtained in a similar way from trichloroquinone ; it melts at 
229°, and crystallises in the monosymmetric system. The quinone 
obiained by oxidation with nitric acid, forms yellow crystals, which 
sublime before melting, and are monosymmetric. J. K. C. 


Action of Ammonia and Ammonia Bases on Chlorinated 
Quinones. By H.v. Knapp and G. Scrunrz (Annalen, 210, 164- 
191).—After giving at some length a historical sketch of the dis 
coveries and theories published with reference to ammoniated chlor- 
quinones, the authors show that the theories of Hofmann and 
Wichelhaus with respect to the constitution of these bodies are most 
in accordance with known facts, and proceed to test the correctness of 
these views by an examination of the reduction-products of thes 
bodies. Hofmann’s formula for chloranilanilide, for instance, is 


O,:C.Cl.(NHPh),, and this on reduction would yield— 
C.Cl.(OH).NHPh), ; 
whilst if chloranilanilide were expressed by the formula— 
C.Cl,H,(ONPh), 


(Wichelhaus), it would yield on reduction dichloroquinol and aniline 
or hydrazobenzene, or benzidine and B-diamidodiphenyl. The exper 
ments made were found toconfirm Hofmann’s theory completely. The 
chlorinated quinones were obtained by the well known methods. With 
benzoquinone the reactions of ammonia and amines were only qualit 
tively studied ; compounds were formed by ammonia, aniline, ortho 
toluidine, and monacetylbenzidine. By the action of orthotoluidine 
a body was obtained in brownish-yellow crystals, soluble in alcobil, 
and in sulphuric acid with a red-violet colour; whilst the compou 
obtained from acetylbenzidine and quinone, gave a blue solution # 
sulphuric acid. 

Trichloroquinone introduced into alcoholic ammonia dissolve 
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forming a dark solution, from which a brown substance separates. On 
redissolving and treatment with a little caustic potash, it may be 
obtained in carmine-red needles; the yield was, however, too small 
for a systematic investigation of this substance. With aniline, tri- 
chloroquinone yields a body in thin plates, having the constitution of 
a monochlorodianilidoquinone, and converted by reduction with 
stannous chloride into the corresponding quinol, thus proving the 
correctness of Hofmann’s theory. Compounds were also obtained 
with trichloroquinone and ortho- and para-toluidine and other amines, 
but were only examined qualitatively. 


onging to 


, is easily 
id to the 
10symme- 
iat given 
nzene by 


trichloro- 
s at 174, 


acid. but Chloranil, as was shown by Laurent (Annalen, 52, 347), when 
vol, which treated with alcoholic ammonia, yields chloramlamide at first in 
‘isms; its J brownish needles, which, on purification with weak potash, give a 


violet solution. A concentrated solution of stannous chloride in 
hydrochloric acid reduces it to dichlorodiamidoquinol, which is very 
soluble in water, and in this state is easily oxidised to the quinone. 
Both these bodies are strongly attacked by nitrous and nitric acids; 
chloropicrin, and in the latter case also oxalic acid being formed. 

With aniline, chloranil is converted into dichlorodianilidoquinone, 
soluble in sulphuric acid with blue colour ; on treatment with stannous 
chloride the corresponding quinol is formed, which is easily reoxidised 
io cuinone by ferric chloride. 

Trichlorotoluquinone appears to behave in the same way as its ben- 
zene homologue. Dichloronaphthaquinone gives copper-red needles of 
monochloroanilidonaphthaquinone (m. p. 202°). On rednetion with 
stannous chloride, the corresponding quinol] is obtained in reddish 
crystals (m. p. 170—171°). The diacetyl-compound of this quinol 
melts at 168—169". J. K. C, 


enol with 
On oxida 


mochloro- 
ymoquinol 
t melts at 
€ quinone 
als, which 


. KC. 


lorinated 
10, 164— 
f the dis 
‘ed chloro- 
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Condensation of Ketones with Aldehydes.. By L. Craisen 


$ are most 
rectness of J and A. Crapardipe (Ber., 14, 2460—2068).—This paper is a con- 
; of these tinuation of a former communication (Abstr:, 1881, 422—423). 


Dibenzylidene-acetone or cinnamone, CO(CH: CHPh),, is also ob- 
tained as a red-brown mass, when 40 parts glacial. acetic and 30 parts 
sulphuric acid are dropped into a mixture of 20 parts benzaldehyde 
with 6 parts acetone, the whole being allowed to remain in the cold, 
and after 6—8 hours poured into iced water ; it is purified by washing 
with soda-solution, and recrystallising from boiling ether, Small 
quantities are formed when a mixture of benzaldehyde and acetone is 


stance, if 


and aniline digested for some time with dilute soda-solution, and further the 
The exper body obtained by Schmidt (Abstr., 1881, 889) is this substance. The 
stely. The fi crystals are monoclinic (measured by Bodewig). Dibenzylidene- 
10ds. With 9M acetone is decomposed when heated, yielding a distillate having the 
ily qualiti- odour of a hydrocarbon. On adding bromine to the chloroform solu- 
line, ortho J ton of the ketone, a precipitate is obtained consisting of small white 
otoluidine HH teedles (m. p. 206—208°) of dibenzylidene-acetone tetrabromide, 
in alcohol C;H,,OBr,, sparingly soluble in chloroform and alcohol. Benzylidene 
-compounl m® “etone, CHPh:CH.COMe, is best prepared when a mixture of 
solution 2% benzaldehyde and acetone in molecular proportions with double this 


proportion of acetic anhydride and a little zine chloride is heated for 
dissolves *-10 hours in a steam-bath. The product is then washed with 
2m2 


1 
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water, the portion boiling below 200° distilled off, and the residue 
distilled in a vacuum. It forms a pale yellow pleasant-smelling thick 
oil, which will remain fluid for a long time if a trace of impurity jg 
present, but if pure, solidifies to a beautiful, almost colourless, crystal. 
line mass of very brilliant thick tables (m. p. 41—42°, b. p. 260—262°, 
thermometer entirely in vapour). It is easily soluble in alcohol, 
ether, benzene, and chloroform, still more so in warm petroleum, 
from which it separates partly as an oiland partly crystalline. [ts soln. 
tion in sulphuric acid is of the same orange-red colour as the dibenzy. 
lidene-acetone, and the colour disappears on the addition of water. B 

treating the solution with 1 mol. bromine, a dibromide, CyHwOBr,, is 
formed, soluble in chloroform and in hot alcohol, from which solution 
it crystallises in short colourless needles (m. p. 124—125°, but soon 
after decomposes, turning brown and giving off gas). This body is 
identical with Engler and Leist’s acetocinnamone obtained by distil- 
ling cinnamie acid with calcium acetate (Ber., 6, 255), the difference in 
properties being due to impurity. 

A mixture of acetophenone and benzaldehyde in molecular pro. 
portions, when saturated with hydrochloric acid gas in the cold, 
solidifies in about 12 hours to a compact yellow-brown crystalline 
mass (leaflets). After a few days, it is heated on a water-bath, left to 
solidify, and then dissolved in petroleum. Benzylidene phenyl ketone, 
CHPh : CH.COPh, erystallises out on cooling in long broad pale. 
yellow transparent prisms, or when the solution is slowly evaporated 
in well-formed thick hexagonal tables (m. p. 57—58°, rhombic, 
measured by Lehmann); on keeping, they gradually become dim and 
opaque without altering. It boils at 345—348° (uncorr.), and distils 
without decomposition. Chloroform, ether, carbon bisulphide, and 
benzene dissolve it easily, cold alcohol only slightly, and petroleum 
very sparingly. It can also be prepared by the method described 
above with sulphuric acid, the mixture of benzaldehyde and aceto- 
phenone being diluted with glacial acetic acid; it is likewise formed 
by heating the mixture for some time with acetic anhydride at 160— 
170°. The dibromide, C\sH,OBr,, forms colourless short prisms 
(m. p. 156—157°), easily soluble in hot and sparingly in cold alcohol. 
The hydrochloric acid compound— 


CHPhCl1.CH,.COPh or CH,Ph.CHCl.COPh, 


is prepared as above described, the crystalline mass being dissolvel 
directly in boiling alcohol ; on cooling, it sets to a crystalline magma i 
white leaflets of the compound. It crystallises from ether in colour- 
less rhombic leaflets, which, when heated quickly, melt at 119—12", 
and when slowly heated, at 110—112°; at this point it gives off hydro- 
chloric acid, and changes to non-chlorinated ketone. It is very sparingly 
soluble in cold, somewhat more so in boiling aleohol and ether. By 
oxidation with dilute nitric acid, benzylidene phenyl ketone yields 
benzoic and benzoylformic acids. When heated with hydrochloric 
acid (sp.gr. 1:12) for some hours at 180—200°, it breaks up into 
benzaldehyde and acetophenone, and with hydriodic acid and amor- 
phous phosphorus it forms dibenzylmethane (b. p. 290—295°), and 4 
small quantity of an oil of high boiling point. With hydrochloric acid 
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acetone and aldehyde give mixed products, with acetone and 
chloral anhydride no change takes place, acetone and salicylic anhy- 
dride yield resinous and uninviting bodies, and acetone and furfur- 
aldehyde also no condensation-products. D. A. L. 


e residue 
ling thick 
npurity is 
3, crystal. 


50— 262°, 
1 alcohol, Action of Acetone on Furfuraldehyde and on Benzaldehyde 
etroleum, in the Presence of Alkaline Solutions. By L. Craisen (Ber., 
Its solu- 14, 2468—2471).— The results of the experiments obtained with benz- 
| dibenzy- aldehyde and acetone (p. 1511), support the conclusion that the re- 
ater. By sidual aldehyde groups, ¢.e., aldehydes from which the atom of oxygen 
[ OBr,, is has been removed, can combine only with those methyl- (and probably 
h solution also methylene-) groups that are directly connected with carbonyl. 
, but soon Schmidt’s results (Abstr., 1881, 889) point to quite another conclusion, 
is body is but as his bodies have some very surprising properties, for example, the 
by distil- body Cx,H29O. has the low b. p. 229°, whilst it has been shown that the 
ference in bodies CyoH yO and C,;H,,O boil respectively at 261° and 345°, the 


anthor has repeated the experiments with the following results :— 

Action of Dilute Soda-solution on a Mixture of Acetone and Furfur- 
aldehyde-—The furfuraldehyde, acetone, water, and dilute soda solu- 
tion were mixed in the proportions given by Schmidt, and after 
remaining 24 hours at the ordinary temperature, during which time an 


‘ular pro- 
the cold, 
orystalline 
th, left to 


nyl ketone, oil separated out, the product was exhausted with ether, the ether 
oad pale. distilled off, and the thick yellow liquid residue fractionally distilled 
vaporated under reduced pressure. An oil passed over boiling constantly at 135 


—137° under 33—34 mm. pressure; the brown very viscid residue 
after some time solidified to a radiating crystalline mass, consisting 
partially of difurfurylideneacetone. The distillate gave numbers (car- 


rhombic, 
e dim and 
nd distils 


hide, and bon differing 2°5 per cent. from Schmidt’s) for the formula C,H,O,, 
petroleum which is monofurfurylidene acetone, CsH,0.CH : CH.COMe; it soon 
described solidifies to a compact prismatic crystalline mass (m. p. 39—40°), 
und aceto- which gradually turns brown in the air, and then has a much stronger 
ise formed J odour of furfuraldehyde than the freshly prepared substance. It dis- 
» at 160- J solves easily in alcohol, ether, and chloroform, but less easily in light 
rt prisms # petroleum, from which it is deposited in colourless crystals. It dis- 
ld alcohol. J solves in acetic (or benzoic) chloride with a pale red colour, which 


changes to green slowly or quickly when warmed, and disappears on 
adding water. With sulphuric acid, traces of the substance give rise 
to a yellowish-brown coloration, which turns to a deep dark wine-red 


; dissolvel J on applying heat. 

magma of In the same manner the analogous experiment with benzaldehyde 
in colour- J produced dibenzylidene acetone, Cy,HyO, and in larger quantities 
19-120, J monobenzylidene acetone. The latter by the further action of benz- 
off hydro- J aldehyde and dilute soda (to 7 parts of substance dissolved in 150 
y sparingly J parts alcohol and 200 parts of water, 5 parts of benzaldehyde, and 
ether. By & 20 parts 10 per cent. soda solution) is easily converted into the 
one yields J dibenzylidene-derivative. By replacing the benzaldehyde in this ex- 
‘drochlorc J periment by furfuraldehyde, benzylidene furfurylidene ketone is obtained. 
<s up int) I It will be seen, therefore, that the action of alkalis on mixtures of 


and amor- 
5°), and 4 
hlorie acid 


acetone and aldehydes is analogous to that of other condensation 
agents, D. A. L. 
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Benzoic Bromide. By L. Cuaisen (Ber., 14, 2473—2476)~ 
There being no efficient method for preparing this body, the author 
has adopted the following:—Finely powdered (fused) benzoic acid 
(3 mols.) and phosphorus tribromide (2 mols.) are warmed and 
digested together in a flask with reflex condenser; after a quarter of 
an hour’s heating the mixture is distilled in a vacuum, and the distil. 
late rectified at ordinary pressure. From 500 grams of benzoic acid, 
400 grams of bromide are obtained. Benzoic bromide is a colourless 
pungent liquid (b. p. 218—219°, thermometer entirely in vapour, 
and sp. gr. 15700 at 15°). On cooling it to — 24°, it solidifies to a 
white prismatic compact crystalline mass (m.p. about 0°). In its 
behaviour, it resembles benzoic chloride, but is more easily decom. 

osed. 

ee Benzoic bromide,” prepared by Liebig and Wohler’s method by 
the action of bromine on benzaldehyde, or by Paterno’s method with 
bromine and ethyl benzoate, is not this body, but a compound of the 
formula CHPhBr.BzO, benzylidene bromobenzoate. The author has 
prepared some of it by mixing equivalent quantities of benzaldehyde 
and benzoic bromide in a stoppered bottle; the temperature soon 
rises to 40°, and after some days the whole solidifies. Recrystallised 
from boiling light petroleum, it forms thick short tabular prisms 
(m. p. 69—70°), soluble in ether, alcohol, glacial acetic acid, and 
chloroform: it is unstable, and in the air soon becomes dull, begins to 
fume and to smell of benzaldehyde and benzoic bromide, whilst the 
melting point rises to 120°. Even in the desiccator, it rapidly under- 
goes decomposition, and can only be preserved under petroleum. in a 
good stoppered bottle. By distillation, it is broken up into its com- 
ponents, which after some time again unite to form the double 
compound. 

Benzoic bromide seems to combine easily with aldehydes and 
ketones, especially with acetone, for as soon as the two are mixed they 
solidify to a crystalline mass. An attempt to combine the bromide 


with unsaturated hydrocarbon-compounds gave negative results. : 
D. A. L. 


Aromatic Substances in the Animal Body. By HE. Bava 
(Zeits. Phys. Chem., 4, 304—322).—The author believes the hydr- 
paracoumaric acid obtained by the putrefaction of tyrosine to bk 
identical with that already known. Its alkaline, barium, and calcium 
salts are readily soluble in water. The zinc salt is nearly insoluble, ant 
is precipitated in the crystalline form on adding zinc sulphate tos 
solution of the ammonium salt. The copper compound is also nearly 
insoluble; both bodies contain 2 mols. of water of crystallisation. The 
author was successful in obtaining the acid in the crystalline form from 
half a litre of fresh pus. Parahydroxyphenylacetic acid was obtained 
from 240 litres of human urine, but only traces of hydroparacoumarit 
acid. 

The decomposition-products of hydroparacoumaric acid were foun 
to be parahydroxyphenylacetic acid, phenol, and paracresol. 

By fusing tyrosine with potash, parahydroxybenzoic acid alone wis 
obtained. W. X. 
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2476) — Aromatic Hydroxy- and Amido-acids. By J. Puiscut (Ber., 14, 
1e author 1316).—Cuminglycollic or phenylpropylglycollic acid, 

zoic acid CPh(C,;H,;)(OH).COOH, 

med and 


which Raab obtained, with some difficulty, by treating cumene with 


uart 

we a hydrocyanic and hydrochloric acid, is more readily prepared by adding 
zoic acid fuming hydrochloric acid, with constant stirring, to an ice-cold 
solourles ethereal solution of cumic aldehyde mixed with pulverised potassium 
1 vapour, cyanide, decanting the ethereal solution of the resulting cyanhydrin ; 
lifies to a and, after the ether has evaporated, pouring the remaining oil into 


fuming hydrochloric acid, which dissolves it, and leaving the solution 
fora day or two in a moderately warm place. It then becomes quite 
solid, from separation of sal-ammoniac and the acid formed by the 
reaction; and on diluting with water and distilling with steam, the 
impurities of the cumic aldehyde (cumic acid and cymene) pass over, 
while the cuminglycollic acid remains in the retort, together with a 


In its 
y decon- 


1ethod by 
thod with 
nd of the 


athor has little resin, and separates in large quantity on cooling. It may be 
zaldehyde purified by dissolving it in sodium carbonate, evaporating to dryness, 
ture soon and exhausting the residue with cold water, whereupon nearly all the 


resin is left behind, and the pure acid may be separated by super- 

saturation with hydrochloric acid. Cuminglycollic acid melts at 

158°, dissolves readily in alcohol and ether, less easily in water. 
Cuminamidacetic acid, C\)H,2(NH,).COOH, the analogue of the pre- 


rystallised 
ur prisms 
acid, and 


begins to ' maa f 
whilst the ceding acid, is prepared by treating the corresponding hydramide 
dly under- with hydrocyanic acid, decomposing the resulting di-imidonitril with 
leum in s hydrochloric acid and water—whereby cumic aldehyde and cum- 


amidonitril are obtained—and converting the latter into the amido- 
acid. Cuminamidacetic acid melts, with decomposition, at 197°, dis- 
solves sparingly in cold, more freely in hot water, but is insoluble in 
alcohol and in ether. It unites with 1 mol. hydrochloric acid, and 
forms a crystallised copper salt. 

Salicylglycollic acid, OH.CHPh.COOH, is prepared from salicyl- 
aldehyde in a similar manner, but with certain modifications, for 
which the original paper must be consulted. It may be extracted 
from the aqueous solution by ether, and remains, even after prolonged 
sojourn over sulphuric acid, in the form of a syrup. On redissolving 
itin water and agitating with animal charcoal, it is obtained in the 


o its com- 
he double 


ydes and 
nixed they 
1e bromide 
sults. 


), A. L 


}. BAUMANY 
the hydro- 


sine to be form of a strongly acid, pale sulphur-yellow solution, which, when 
nd calcium §% Saturated with carbonate of calcium or zinc, forms easily soluble crys- 
oluble, ani # ‘allisable salts. If the original aqueous solution of the acid be not 
phate tos completely exhausted with ether, it leaves on evaporation, together 
also nearly with sal-ammoniac, a brown oil, which on drying solidifies to a crys- 
ition. The 


line cake consisting of salicylglycollic anhydride, genesis ¢ 
| 


form from 
AS obtained 
racoumarit 


H. W. 


Azophthalic Acid. By A. Cravs and O. May (Ber., 14, 1330— 
1333).—To prepare this acid, sodium-amalgam from 60 g. sodium 
and 4kg. mercury is gradually added with brisk agitation to a cooled 
and slightly alkaline solution of nitrophthalic acid in dilute soda-ley, 
aud after the whole has been added, the liquid, which has assumed a 


were found 

‘ 

1 alone was 
Ww. XN. 
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red-brown colour, is warmed for some time on the water-bath tij] 
bubbles of hydrogen begin to escape. The solution concentrated to q 
syrup and left at rest, deposits the sodium azophthalate in fine 
crystals, easily purified by repeated crystallisation from a small 
quantity of water. The free acid is obtained by treating the sodium 
salt with hydrochloric, sulphuric acid, &c., in the form of a loose 
golden-yellow precipitate, which in this form is moderately soluble in 
water. When dry, it forms a fine powder of pure yellow colour, 
soluble in a large quantity of boiling water, from which the acid ig 
deposited on slow cooling, partly in small needle-shaped crystals. Its 
aqueous solutions have a strongly acid reaction. In ether and alcohol 
it isnot more soluble than in water. When heated, it turns brown at 
about 220°, begins to melt at 230°, and melts completely, with rapid 
decomposition, at 250°. By very cautiously heating small quantities 
of the dry acid to 140—156°, a sublimate is obtained, having the 
form of yellowish-white slender needles. Sodium azophthalate, 
C\-H,N,O.Na, + 10H,O, forms large yellowish-red crystals, which 
appear to be combinations of two monoclinic prisms, and exhibit a 
strong dichroism; they effloresce at ordinary temperature, and give 
off all their water at 110°. The anhydrous salt is very hygroscopic; 
the crystallised salt is extremely soluble in water. The potussium salt, 
C,;HsN.O,K, + 6H,0, crystallises in long slender needles, mostly 
united in dense tufts, having a brown colour and splendid metallic 
lustre; they deliquesce in moist air, and give off all their water at 
110°. Acid azophthalates of the alkali-metals have hitherto been 
obtained only in small crystals of uncertain composition. The armal 
ammonium salt, obtained by repeated addition of ammonia to an~ 
evaporating solution of the acid in excess of ammonia, is a brown 
resinous mass. The silver salt is obtained as a yellow pulverulent 
anhydrous precipitate, insoluble in water, not much altered by light, 
detonating slightly when heated. The magnesium salt, C\sH¢N,O.Mg, 
+ 18H,0, crystallises readily in groups of large yellowish-red crystals, 
permanent in the air, moderately soluble in water. The barium salt is 
a yellowish pulverulent anhydrous precipitate, insoluble in water. 
By dry distillation of a mixture of calcium azophthalate with lime, 
azophenylene is obtained, together with a number of other pr- 
ducts, mostly of oily consistence. By heating with tin and hydn- 
chloric acid or with stannous chloride, azophthalic acid is easily 
converted into a new acid, probably benzidine-tetracarboxylic a 


Azobenzenesulphonic Acids. By H. Livpricur (Ber. 14, 
1356—1359).—Two of these acids (« and 8) are obtained by gradually 
adding azobenzene to 5—8 pts. fuming sulphuric acid, heated in an 
oil-bath to 130°, continuing the heating at 150-—170° for about two 
hours—avoiding evolution of sulphurous anhydride—and pouring the 
thick oily mass into water. The liquid is then neutralised with slaked 
lime, strained and evaporated ; the calcium salt which separates 1s con- 
verted into potassium salt, and the latter is resolved by repeated crys- 
tallisation into the salts of the two isomeric acids. The properties af 
these acids and their salts are as follows :— 


-bath till mae 

ated toa C,,.H.N.(SO;H),,2H,0. (dried 
= = over oil of vitriol). Concentric 
a smal 


seal groups of red deliquescent needles. 


£ a loose CyHsN.(SO;K).,23H,0 = (air- 
soluble in dry). Rather large red prisms, 
W colour, often concentrically grouped or 
e acid is united in erusts. Easily soluble 


tals. Its 


in hot, sparingly soluble in cold 
1d alcohol 


water. 


brown at CyH.N.(SO;),Ba — (anhydr.) 
vith rapid Crystalline precipitate, or from 
quantities dilute solution, rosettes of micro- 
aving the scopic needles; nearly insoluble 
phthalate, in water. 

Is, which CH.N.(SO;).Ca  (anhydr.) 
exhibit a Crystalline, yellow-red _ precipi- 
and give tate; slowly separating in crusts 
Zroscopic; from hot solution. 

ssium salt, 


C.H.N.(SO;)2Pb,H,0, or an- 
hydr. Precipitate crystallising 
from hot water, in warty groups 
ot small deep red prisms. 


CyH,N2(SO;).Cu,6H,0. Ro- 
settes of brown crystalline lamine ; 
sparingly soluble in cold, easily in 


Ss, mostly 
d metallic 

water at 
erto been 
‘he a-rmal 
nia to au 
; a brown 


ulverulent hot water. 

1 by light, CyH.N.(SO;Ag),  (anhydr.) 
1,.N,OsMg, Precipitate, crystallising from hot 
d crystals, water in crusts of dark red no- 


‘ium salt is 
water. 


dules. 


Chloride, C),.HsN2(SO-Cl).. 


with lime, Crystallises from hot ether or 
other pro benzene, in short broad, brown- 
nd hyd FF red needles; m. p. 220—222°, 

1 is easily Amide, C»H,.N{SO.NH,)». Ob- 


ic acid. 


HW tained by prolonged heating of the 


chloride with ammonia. Thin, 
reddish-yellow lamine or needles, 


(Ber., 4 dissolving with difficulty in hot 
y gradually water, with moderate facility in 
ated in 4 HB boiling alcohol, and not melting at 
about two n° 

ouring the 

vith slaked 


ates is con: 
eated crys 
roperties of 
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B. 

Obtained from the Ag salt by 
precipitation with HCl, or from 
the chloride by heating with water. 
Uncrystallisable syrup. 

C,.H,N.(SO;K),,23 H.0. Deep 
yellow needles, dissolving in water 
in all proportions ; must therefore 
be recrystallised from alcohol. 


Yellow needles ; very soluble in 
hot, somewhat less in cold water. 


Crusts of indistinct crystals ; 
very soluble in water, less soluble 
in alcohol. 


From concentrated solution of 
the potassium salt with lead 
nitrate, as a yellow crystalline 
precipitate ; easily soluble in hot, 
less in cold water. 


C,H,NASO;Ag).,H,O (?) Yel- 
low precipitate, crystallising from 
hot water in yellow lamin; easily 
soluble in hot, less in cold water. 

Crystallises from benzene in 
hard warty crystals; from alcohol 
or ether in slender red needles; 
m. p. 123—125°. 

Sparingly scluble in water, 
more freely in alcohol, and crys- 
tallises from the latter in slender 
yellowish needles, often grouped 
in tufts; m. p. 258°. 


a-Hydrazobenzenesulphonic acid, CyHyNASO;H)2,2H.0 (?). A hot 
concentrated solution of potassium azobenzenesulphonate, mixed with 
stannous chloride, deposits this acid on cooling in white crystals; and 
on evaporating the mother-liquor, coloured crystals of the same acid 
are obtained, which may be purified by crystallisation from hot water, 


le Rg 
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with addition of animal charcoal. The pure crystals are transparent, 
colourless, highly lustrous tablets, sparingly soluble in cold, more 
readily in hot water; nearly insoluble in alcohol. They effloresce on 
exposure to the air, become coloured at 200°, and carbonise without 
tumefaction at a higher temperature. 

The following salts have been examined: C,,.H,N:(SO;K).,3H,0, 
Colourless, silky, efflorescent needles. —C,;H)N2(SO 3) Ba,H,0. Colour. 
less, shining, brittle, efflorescent needles, easily soluble in hot water— 
C,2HN2(SO;).Pb (anhydr.). Tufts of yellowish needles, sparingly 
soluble in cold, more freely in hot water. A silver salt is obtained by 
decomposing the ammonium salt with silver nitrate, as a white crys- 
talline precipitate, decomposed by hot water. 

When the hydrazo-acid is suspended in ice-cold water through 
which a stream of nitrous gas is passed, it assumes a brownish colour, 
and after pressing between filter-paper, detonates when heated, and 
gives off nitrogen when boiled with water. 


f-Hydrazobenzenesulphonic acid does not appear to be formed by 


the action of stannous chloride on the potassium salt of the {-azo- 
acid. H. W. 


Acid Produced by the Action of Hydrogen Bromide on the 
Diazo-derivative of Hydrazobenzenesulphonic Acid. By H. 
Livpricut (Ber., 14, 1359—1361).—The hydrazobenzenesulphonic 
acid, SO; H.C;H,.NH.NH.C,H,.SO;H, described by Mahrenholz, Gilbert, 
and Brunnemann (Abstr., 1880, 805—808), yields, when treated with 
nitrous acid, a diazo-compound, C;,H;N,8,0,, which is converted by 
heating with water into a phenolsulphonic acid: C,H N.S,0, + 
H,0 = 2{C,H,(OH).SO;H] + 2N, + O, and by heating with highly 
concentrated hydrobromic acid into an acid having the composition of 
a bromobenzenesulphonic acid, 


C,.HyN.S.0, + 2HBr = 2(C,H,Br.SO;H) + 2N, + 2H.0 + 0. 


The diazo-compound must be added by small portions, and the liquid 
then gently heated, whereupon it gives off nitrogen, becomes deep red, 
and leaves on evaporation a dark-coloured residue, which is to be dis- 
solved in water, neutralised with lead carbonate, and mixed with 
alcohol, to remove bromide of lead. The acid separated from the 
lead salt by hydrogen sulphide has not been obtained in crystals; 
neither do any of its salts appear to crystallise. The barium salt, 
(C.H,Br.SO;).Ba, obtained by neutralisation, and freed from an admixed 
resinous body by treatment with alcohol, dries up to a gummy, faintly 
yellowish mass, easily soluble in water and in alcohol. The potassiwn 
salt, C,H,Br.SO;K, obtained by decomposing the barium salt with 
potassium carbonate, is a gummy mass, easily soluble in water, ins0- 
luble in absolute alcohol. The chloride is a white mass, hard in the 
cold, softening when warmed, melting at 185—187°. The amie 
forms tufts of needles, melting and decomposing at eat” 


Formation of Substituted Imidodiglycollic Acids in the 
Preparation of Paratolyl- and Phenyl-glycine. By P. J. Mrvst 
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parent, 
l, more 
esce on 
without 


(Ber., 14, 1823—1326).—Para-tolyl-glycine and Para-tolyl-imidodigly- 
eollic acid. Para-toly!-glycine, which Schwebel first obtained by the 
action of monochloracetic acid on para-toluidine in ethereal solution 
(Abstr., 1878, 302), is best: prepared by introducing the two substances 
into water, without addition of ether, and applying heat for a while. 


23H,0. The end of the reaction is indicated by the production of large quanti- 
Colour. ties of toluidine hydrochloride, and the cooled solution quickly deposits 
rater.— nearly the whole of the tolyl-glycine in crystals, while the filtrate, 
aringly after standing for some hours, yields another body, also observed by 
ined by Schwebel, who regarded it as ortho-tolyl-glycine, attributing its forma- 
te crys- tion to the presence of ortho-toluidine in the commercial toluidine 

which he used. This body crystallises in small shining needles and 
hrough lamine ; dissolves readily in water, alcohol, and acids; reduces silver 


salts immediately with aid of heat, slowly in the cold; and gives with 
very dilute solutions of cupric sulphate the emerald-green coloration 
characteristic of tolyl- and phenyl-glycine ; but its melting point lies 
between 118° and 119° (116°—118°, Schwebel), differing, therefore, 


colour, 
od, and 


mod by considerably from that of ortho-tolylglycine, which, according to Staats 
: as (Abstr., 1880, 387) melts at 150°. It is decomposed by bases, with 
ya separation of para-toluidine, but on carefully neutralising the alkaline 
om the liquid, the original body is reproduced. These reactions show that the 
By H body in question is a salt of para-toluidine, isomeric or polymeric with 
1 tonic tolyl-glycine, in fact, the primary tolyl-ammonium salt of para-tolyl- 
tbe rt imidodiglycollic acid, 
od with COOH.CH,.N(C;H,).CH,.COONH;.C,H,, 
4 " a composition which has been confirmed by the analyses of the 
hichl corresponding copper and silver salts. Its occurrence, together with 
wn Y tolyl-glycine, is precisely analogous to that of imidodiglycollic acid, 
—— together with glycine, observed by Heintz (Annalen, 122, 257 and 
209) in the action of aqueous ammonia on monochioracetic acid. 
+ Cupric Tolyl-imidediglycollate. CH: <4 GOO> CM obtained by 
mn adding the toluidine salt to a hot concentrated solution of cupric sul- 
f dis. phate, crystallises in small green needles, very slightly soluble in bot 
d with alcohol. A compound of silver para-tolyl-imidodiglycollate with nitric 
at the acid, C;H,;N(CH,.COOAg).,HNO;, is obtained by dissolving the tolui- 
~velale: dine salt in a small quantity of ammonia, filtering from separated 
J salt, toluidine, and mixing the filtrate with silver nitrate. It dissolves 
Seah “4 easily in excess of ammonia, blackens slowly at ordinary temperatures, 
faintly but is immediately decomposed when heated. _ 
eatin Phenylglycine and Phenylamidodiglycollic Acid.—The phenylammo- 
it with nium salt of this acid, COOH.CH,.NPh.CH;.COONHSPh, is _pre- 
> a pared, similarly to the tolyl-ammonium salt above described, by 
in the adding 2 mols. aniline and 1 mol. chloracetic acid to hot water, and 
omils boiling for some time; but the preparation is more difficult, on account 
of its greater solubility; but by fractional crystallisation of the still 
W. warm solutions, and repeated fractionation of the later-separating and 
| the lower-melting crystallisations, the phenylammonium salt is at length 
Mare obtained in white needles, having a faint yellowish tinge, and melting 


at 90°. Like the toluidine compounds, it dissolves in acids, yields 
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aniline when treated with bases, and likewise metallic salts, which, 
however, have not been analysed. The presence of this body, together 
with phenyl-glycine, may perhaps explain the difference between the 
melting point of the latter, as given by Michaelson and Lippmann (1 10”), 
and by the author (126—127° ; this Journal, 1876, 1, 372). 

H. W. 


Synthesis of Atrolactic Acid from Acetophenone. By A. 
Sprecet (Ber., 14, 1352—1355).—A mixture of acetophenone and its 
eyanhydrin, CH;.C(OH)Ph.CN, dissolves in hydrochloric acid saturated 
at 0°, yielding probably in the first instance the corresponding amide, 
and afterwards atrolactic acid, C,H, 0, which therefore, has the 
constitution CH;.C(OH)Ph.COOH. The cyanhydrin of acetophenone is 
therefore identical with the nitril of atrolactic acid. This acid, after 
crystallisation from water, with the aid of animal charcoal, forms 
limpid spicule or scales, which become dull when left over sulphuric 
acid, and give off 4 mol. water of crystallisation at 80—85°. The acid 
dried over sulphuric acid melts at 89—91°; that dried at 80—85° melts 
at 93—94°, 

Atrolactic acid or its nitril, heated at 130° with hydrochloric acid 
saturated at 0°, is converted into chlorhydratropic acid, 


CH,.CCIPh.COOH, 


which when heated with caustic soda-solution, yields tropic acid, 
isomeric with atrolactic acid, and represented by the formula 


CH,(OH).CHPb.COOH. H. W. 


New Method for the Preparation of Cinnamylformic Acid. 
By L. Cratsen and A. Crararbpe (Ber., 14, 2472—2473).—A mixture 
of molecular proportions of benzaldehyde and pyruvic acid is sato- 
rated in the cold with hydrochloric acid gas, the reaction which takes 
place being as follows :— 


Ph.COH + CH;.CO.COOH = CHPh:CH.CO.COOH + H,0. 


After some days, the brown viscid product is treated with ice-cold 
water, and the acid brought into solution by adding sodium carbonate; 
the solution is quite clear, but, on standing, a yellow gelatinous pre- 
cipitate forms and is filtered off ; it is insoluble in ether and alkaline 
carbonates. The filtrate is extracted with ether to remove unattacked 
benzaldehyde, and then treated with hydrochloric acid, by which means 
the acid separates as a pale yellow oil; this is dissolved in ether, dried 
with calcium chloride, and the ethereal solution evaporated in a desic- 
cator. Cinnamylformie acid, CHPh: CH.CO.COOH, is a pale yellowish 
gummy mass, only slightly soluble in water; almost all the salts of 
this acid, with the exception of the alkali salts, are sparingly soluble 
or insoluble. With a solution of the ammonium salt, barium and 
calcium chlorides give white precipitates, which dissolve gradually 
on boiling; lead, a white; copper sulphate, a blue-green; ferric 
chloride, a pale brownish-yellow precipitate. The silver salt is but 
svaringly soluble even in boiling water. The acid itself is not very 
stable. The solutions of the salts become turbid even in the cold, and 
emit an odour of benzaldehyde. D. A. L. 
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New Method of Preparing Diphenyline and an Isomeride of 
the Same. By H. Srrasser and G. Scuuriz (Annalen, 210, 191— 
195).—Paradiphenylearboxylic acid, when treated with fuming nitric 
acid, is for the most part converted into dinitrodiphenylcarboxylic 
acid [NO, : COOH : NO, = 2: 4:4]. It may be purified by solution 


W. in hot alcohol, from which it separates in needles (m. p. 252°) ; it is 
By A. soluble in ether and in glacial acetic acid. The alkaline salts are easily 
nd its soluble; the barium salt less so. The methyl salt, prepared in the 
trated usual way, crystallises easily in long needles (m. p. 156°). On reduc- 
mide, tion with stannous chloride, it gives the diamido-acid, and this, when 
s the distilled with lime, yields 8-diamidodiphenyl, part of which was con- 
lone is yerted into the corresponding é-diphenol for identification. 
after By the action of concentrated nitric acid on diparabromodiphenyl 
forms (m. p. 164°) a dinitro-compound is formed, which, on reduction with 
»burie stannous chloride, is converted into diamidodibromodiphenyl. Sodium 
e acid amalyam replaces the bromine-atoms by hydrogen, and an isomeride 
‘melts of diphenyline and benzidine is formed as a yellow oil, which boils 
above 360°. Its basic and neutral salts are very soluble ; with chlorine- 
¢ acid water the solution of the hydrochloride gives a dirty green, and with 
bromine-water a white precipitate. The base is probably diortho- 
amidodiphenyl. J. K. C. 
acid, Tolane Di-iodide. By E. Fiscner (Annalen, 211, 293).—On 
heating a mixture of tolane and iodine a violent reaction takes place, 
W. and the fused mass solidifies in crystals, which are washed with 
chloroform to remove the iodine and unattacked tolane. 
Acid. Tolane di-iodide crystallises in colourless needles, sparingly soluble 
ix ture in alcohol, more readily in chloroform. When heated, it is completely 
sata. decomposed into tolane and iodine, the vapours of which partially 
| takes recombine on condensation. Alcoholic ammonia reconverts the di-iodide 
into the original hydrocarbon. Vv. ¥. 
20. Formation and Constitution of 8-Naphthaquinone and some 
»e-cold of its Derivatives. By C. Lirpermann and P. Jacopsen (Annalen, 
onate; 21, 36—84).—A considerable portion of this research has already 
1s pre- appeared in the Berichte (14, 803, 1310, 1791), and in this volume 
kaline (204, also Abtracts, 1881, 736). @-Naphthaquinone, obtained from 
tacked B-naphthylamine, does not melt at 110°, but begins to blacken between 
eneuhs 115° and 120°, It is identical with the 6-naphthaquinone described 
_ dried by Stenhouse and Groves (Annalen, 189, 153). 
" deal Amido-B-naphthol is most conveniently prepared from #-naphthol- 
lowish orange, the sodium salt of the benzenesulphonic acid of coda 
alts of thol, SO,;H.CsHy.N2.C\oH,(OH)8. Sufficient hydrochloric acid is 
soluble added to 8-naphthol-orange, mixed with three times its weight of 
m and stannous chloride, to produce a crystalline magma. The mixture is 
dually stirred and heated until it becomes colourless; it is then collected on 
ferric afunnel. The residue is dissolved in hot water and treated with svl- 
is but phuretted hydrogen to remove the tin. On cooling, the filtrate from 
ot very the sulphide of tin deposits a mixture of sulphanilic acid and amido- 
ld, and J P-taphthol hydrochloride. A second crop of crystals may be ob- 
% : tained by concentrating the filtrate, but these crystals contain a larger 
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quantity of sulphanilic acid, and cannot be advantageously employed 
in the preparation of 8-naphthol. In order to separate the 8-amido. 
naphthol from sulphanilic acid, the crystals are treated with an excess 
of sodium carbonate solution, and the liquid is repeatedly extracted 
with ether to dissolve out the amidonaphthol. The extract is distilled 
and the residue rapidly pressed between bibulous paper, in order to 
prevent oxidation. Amido-8-naphthol is sparingly soluble in boiling 
water. It dissolves in ammonia, yielding a yellow solution which 
turns brown on exposure to the air. 

The f-naphthaquinone obtained from amido-8-naphthol by the 
method of Groves and Stenhouse, is identical with 6-naphthaquinone 
from nitro-8-acetnaphthalide and from nitro-8-naphthol. 

The preparation of a-naphthaquinone from «-naphthol-orange has 
been previously described (Ber., 14, 1315; and this volume, 203). 

8-Naphthaquinoneanilide, CiHis(O0)(NPh)OH, is deposited when 
aniline (13 parts) is added to an alcoholic solution of @-naphtha. 
quinone (1 part). It is insoluble in water, but can be recrystallised 
from-boiling alcohol or glacial acetic acid. The anilide forms red 
needles, having a golden or green metallic lustre ; it does not melt at 
240°. The anilide is soluble in strong sulphuric acid and in solutions of 
alkalis ; it is reprecipitated on neutralising the solvents. £-Naphtha- 
quinoneparatoluide resembles the preceding compound by its solubility 
in cold potash-lye and repreeipitation from the alkaline solution on 
the addition of an acid. When these are acted on by glacial acetic 
acid at 150°, the anilide or toluide of a-naphthaquinone is producel 
(see also Zincke, Ber., 14, 1493). The explanation of this reaction is 
that the @-naphthaquinoneanilide is deeomposed, yielding hydroxy- 
naphthaquinone, which immediately acts on the aniline acetate, form- 
ing a-naphthaquinoneanilide. 

The authors have previously shown (Ber., 14,1791, and this volume, 
204) that the two oxygen-atoms in f-naphthaquinone occupy the 
ortho-a-8-position in the same benzene nucleus. f-Naphthaquinone 
resembles phenanthraquinone in constitution. @-Naphthaquinone- 


a 
anilide and toluide have the constitution NR.OH.O 1 : 8: 4, and the 
isomerides derived from a-naphthaquinone have the constitution 


ellen, a 
O.NRH.O1:3:4. W. C. W. 


Nitrobromanthraquinones. By A. Cravs and C. Diprnrevines 
(Ber., 14, 1333—1338).—The experiments recorded in this paper, 
which are a continuation of those of Claus and Hertel already 
described (Abstr., 1881, 737), were made chiefly with the view of 
obtaining substitution-derivatives of anthraquinone, in which the 
bromine-atoms or nitro-groups may be accessible to simple transforma 
tion with potash, ammonia, &c., similar to that which is known to 
take place in the dinitrochlorobenzenes. 

Dinitrobromanthraquinone, C\yH;Br(NO.),0., is formed by the action 
of fuming sulphuric acid (2 parts), and fuming nitric acid (3 parts) 
on tribromanthraquinone, at first in the cold, afterwards at boiling 
heat, and separates, on pouring the cooled liquid into water, as 4 
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yellow bulky precipitate, which, after repeated crystallisation from 
ymido. 


glacial acetic acid, forms needle-shaped crystals having a fine yellow 
colour, and melting constantly at 213°. It dissolves.also with 


EXCESS 
racted moderate facility in benzene and chloroform, less readily in ether and 
stilled jn alcoho]. It is not sublimable, but decomposes when heated above 


213°, leaving a large quantity of nitrogenous charcoal. The alcoholic 
solution, treated with sodium-amalgum, gives a very fine and cha- 
racteristic quinone reaction. Potash, ammonia, and aniline act on the 
compound with moderate facility, forming red products which have 
not yet been examined. 

Mononitrodibromanthraquinone, C,,H;Br.(NO,)O., is prepared by 
boiling tetrabromanthracene with nitric acid, not till the whole 
is dissolved, but for a short time only, then filtering the solu- 
tion through glass-wool and pouring the filtrate into cold water. 
It is sublimable, and may thus be obtained in slender yellow 
needles, melting at 245°, soluble in glacial acetic acid, slightly soluble 
in alcohol, ether, and chloroform. By treatment with alcohol and 
sodium-amalgam, it is reduced in the same manner as nitroanthra- 
quinone, yielding amidanthraquinone, C,,H;(NH2)O, (m. p. 154°), the 
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ions of reduction of the nitro-group and the replacement of the bromine by 
phtha- hydregen taking place readily even at ordinary temperatures. By 
ability reduction with zinc and acetic acid, or with tin and hydrochloric acid, 


on the other hand, only the nitro-group is replaced, the product con- 
sisting of amidodibromanthraquinone, C\yH;Br.(NH,)O., which by 
sublimation may be obtained in slender needles, having a fine red 


ion on 
acetic 
duced 


tion 18 colour and melting at 169—170°. This compound dissolves but 
droxy- sparingly in all solvents, most readily in a mixture of alcohol and 
-form- ether, not at all in dilute acids, and therefore has no basic properties. 


By sodium-amalgam, it is readily converted into amidoanthraquinone. 

When nitrodibromanthraquinone is heated for some time with alco- 
holic ammonia in a sealed tube at 100°, a compound is obtained which 
partly separates in brown well-defined crystals, partly remains in the 
alcoholic liquid, and may be precipitated therefrom by water in brown 
flocks. This body has the composition C,,H;Br,N2, and may be re- 


olume, 
Dy the 
uinone 
1inone- 


nd the garded as tetrabromotetrimidazoanthracene, 
itution r 
C(NH) C(NH) 

: W. OoHi< O(N H) > CoBreH. Ni HBriCs< 6 (pq) > CoHe 

It dissolves with some difficulty in alcohol and ether, more readily in 
ELLNER glacial acetic acid and benzene, forming orange-red solutions, and 
paper, sublimes in beautiful light red needles which melt at 233°; it is in- 
already soluble in water, alkalis, and dilute acids, even at the boiling heat. 
riew of Dinitrodibromanthraquinone, C\yH,Br(NO,).0z, is prepared by boil- 
ch the # ing 1 part of tetrabromanthracene with 10 parts of a mixture of 
sforma- 2parts fuming sulphuric and 3 parts fuming nitric acid till the whole is 
own to dissolved, pouring the product into cold water, and purifying it by 

recrystallisation from glacial acetic acid till it melts at 239°. It is 
» action J very slightly soluble in alcohol and ether, somewhat more freely in 
3 parts) nzene and chloroform, and crystallises from glacial acetic acid in 
boiling # small yellow needles. It is not sublimable, but is completely decom- 
r, as 4 posed, with carbonisation, when heated above 250°. 
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With sodium-amalgam and alcohol, it gives the characteristic 
anthraquinone reaction, and by prolonged treatment therewith is com. 
pletely converted into diamidanthraquinone (m. p. 236°). By treat. 
ment with tin and hydrochloric acid, the nitro-groups—or at least one 
of them—are easily reduced, but the bromine is not replaced by hydro. 
gen. The product is a brown-red body crystallising from glacial acetic 
acid in compact groups of small red needles, melting at 180—183°, but 
not sublimable. It appears to consist of nitramidodibromanthraquinone 
or a mixture thereof with other products of reduction ; at all events, it 
is converted by sodium-amalgam into diamidanthraquinone. 

Dinitrodibromanthraquinone is readily attacked by alkalis, even in 
cold aqueous solution, with production of a red to brown liquid; when 
boiled with dilute alcoholic ammonia, it likewise yields a red com. 
pound, together with ammonium bromide. On heating a dilute 
faintly yellow alcoholic solution of dinitrodibromanthraquinone with 
aniline, the liquid assumes a fine purple-red colour, and on addition of 
water yields a dark violet precipitate, which dissolves with moderate 
facility in alcohol, ether, benzene, and glacial acetic acid, with pro- 
duction of extremely beautiful colours. H. W. 


Oil of Wild Thyme. By P. Fesve (Compt. rend., 92, 1290— 
1291).—This oil does not appear to have been examined before. A 
preliminary distillation separated the liquid into two products—one 
colourless, boiling at 170—200°, the other, strongly coloured, boiling 
between 200—250°. The first liquid was fractionated over sodium, 
and obtained of tolerably constant boiling point, 175—177°. It isa 
colourless liquid, with an odour of lemons, having a density of 0°873 
at 0°, and a very feeble rotatory power. The density of its vapour, 
determined at 192°5° under 748 mm. pressure, was 4°78. The theo- 
retical density of the hydrocarbon, CjH,y, is 4°63, with which formula 
the percentage composition also agreed. 

Ordinary sulphuric acid had no action upon it, but the Nordhausen 
acid dissolved it without elevation of temperature, and without dis- 
engagement of sulphurous anhydride ; the resulting liquid was red, and 
entirely soluble in water. 

From the foregoing, there can be no doubt that the liquid is a 
cymene, C,H, containing probably some traces of a camphene hydro- 
carbon, to which perhaps its feeble rotatory power is due. 

The higher boiling portions consisted chiefly of an oxidised body, 
which was isolated by dissolving it in solution of caustic soda and 
decanting the insoluble hydrocarbons. The phenol was then sepa 
rated by treatment with dilute hydrochloric acid and shaking with 
ether ; after several rectifications, it furnished a product boiling regu- 
larly at 233—235°. 

It is a colourless oily liquid with a pungent odour recalling that of 
the original oil. Its density at 0° was 0°988, but it does not solidify 
in a mixture of ice and salt; however, the analysis corresponded well 
with the formula C,,H,,O, which shows it to be a thymol. 

Treated with acetic chloride, it gives the acetic salt of thymol, 


which is a colourless liquid of pleasant odour, boiling at ss . 
J. W. 
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Essential Oil of the Fruit of “Coriandrum sativum.” By 
B. Grosser (Ber., 14, 2485—2508).—The oil used had sp. gr. 0:8719 
at 15°, refractive index = 1:464; at 15°, with Wild’s polaristrobo- 
meter, [@]p = — 92°55; another sample, sp. gr. 0°8720, gave [a]p = 
— 884. Analysis led to the formula C,H .O. When fractionally 
distilled, the portion which passes over at 150—170° is turbid from the 
presence of water, but above this temperature the distillate is clear. 
Analysis of fraction 165—170° gave numbers for CyHy,O; and of 
fraction 190—196° gave the same results as the original oil. Both 
the oil and fraction 190—196° dissolve completely in cold alcoholic 
sulphuric acid (90 per cent. alcohol, 2 parts; sulphuric acid, sp. gr. 
1:840, 1 part), a property also evinced by the monohydrate of jvoro- 
tatory turpentine oil (Flawitzky, Ber., 12, 2354). The fraction 165— 
170° also dissolves to a clear solution, but soon becomes turbid from 
separation of a terpene. A mixture of CyH,,O and CyH,, never dis- 
solves to a clear solution; the fraction 165—170° is therefore not a 
mixture of these bodies, but a definite compound, for, by repeated 
distillation, it boiled between 168—170°; its formation is thus ex- 
plained, 2C;»H,s0 = C»H;,,0 + HO. By distillation with phosphoric 
anhydride, oil of coriander yields a terpene, water being eliminated 
(Kawalier) ; the same change takes place when the oil is heated alone 
in a sealed tube at 200° for some time. Sodium acts on the oil, 
hydiogen being evolved, and the body C\H,,ONa being formed ; 
on decomposing this with dilute hydrochloric acid, instead of getting 
back CyH,,O, the body CH;,0 (b. p. 168—170°) is obtained. By 
conducting the experiment with sodium at 150—170° and decom- 
£ 0873 posing the product with hydrochloric acid, the terpene, C,H, (b. p. 
178—180°), is formed. By digesting the oil with acetic acid at 150— 
180° in a sealed tube, a body of the formula C»H,O is produced ; 
with acetic anhydride, however, an acetate is formed, C,)H,.AcO. 
Dry hydrochloric acid gas is absorbed by coriander oil with great 
avidity, water being formed: the oil, C,)H,,Cl, produced is of a feeble 
yellowish colour; has a neutral reaction, and a not unpleasant cam- 
phor-like odour; its sp. gr. = 0°9527 at 15°; when heated it decom- 
poses, giving off hydrochloric acid. The absorption of hydriodic acid 
gasis very violent, often explosive, and the product explodes violently 
when warmed, even below 100°; the iodine estimation agrees with the 
formula C,H,I. These experiments tend to show that coriander oil 
4 body has a hydroxyl-group, and its formula is therefore C,,H,;,OH. The 

} iodide, CjoHi;I, gradually undergoes decomposition, and, by carefully 
heating it, after decomposition has set in, to about 140°, iodine and 
hydriodic acid are evolved, and, after about half an hour, the reaction 
is complete ; cymene was recognised amongst other products. 

Oxidation experiments with nitric acid were useless, for with strong 
that of acid the action is too violent, and with dilute acid there is no action at all. 
With alkaline potassium permanganate the oxidation takes place in 
led weil stages, according to the strength and quantity employed. With a 
concentrated solution of permanganate the action is extremely violent ; 
thymol, with a more dilute solution the reaction is steadier, and the products 

: are acetic and owalic acids and carbonic anhydride. By adding a 1 per 
cent. solution of the permanganate to the oil, at the same time covl- 
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ing, until all the oil has disappeared from the surface, filtering of 
the manganese hydrate, and separating from the potassiwm carbonate 
by crystallisation and extraction with alcohol, a product is obtained 
which shows no tendency to crystallise. This product is treated with 
phosphoric acid and distilled with steam. The only volatile acid pre. 
sent is acetic. From the residue an acid, C,HwO,, is separated, 
which does not crystallise, or form crystalline salts; it forms pre. 
cipitates, however, with basic lead acetate and iron chloride, and 
may, therefore, possibly be dimethyl-succinic acid. If, however, dilute 
permanganate is used in quantity insufficient for complete oxidation, 
the product consists of a ketone, C;H,;.COMe, which is a yellowish 
oil (sp. gr. 08970: b. p. 185—186°); does not solidify, even at —37°; 
is volatile with steam, and forms a crystalline compound with hydro. 
gen sodium sulphite which melts when touched with the finger, and 
chars when heated. Oxidised with potassium permanganate, it yields 
the acid C;H,»O4, acetic acid, and carbonic anhydride, and finally, by 
further oxidation, oxalic acid. D. A. L, 


Combination of Camphor with Aldehyde. By P. Cazevevve 
(Bull. Soc. Chim. [2], 36, 650—652).—When camphor is agitated 
with an aqueous solution of aldehyde, it unites with the latter, form. 
ing a liquid which floats on the top of the water. This compound, 
like that formed by camphor and hydrocyanic acid, dissociates at 
ordinary temperatures, leaving a residue of camphor. Its composition 
is not definite, but varies with the relative proportions of the two 
substances and with the temperature and pressure. Unlike the com. 
pound with hydrocyanic acid, it is decomposed by pure water, but, if 
the water contains a certain amount of aldehyde, decomposition does 
not take place. This relation between the affinity of solution and 
affinity of combination has already been observed in the case of the 
molecular combination of camphor with chloral hydrate. An aqueous 
solution of acetone forms no similar compound with ae ‘ 

C. H. B. 

Properties of the Bromine-atoms in Mono- and Di-bromo- 
camphor. By R. Scuirr (Ber., 14, 1377—1379).—In a former paper 
(Abstr., 1880, 892) the author showed that monobromocamphor is 
converted by nascent hydrogen and by alcoholic potash into camphor, 
and that bromonitrocamphor is converted by these reagents into nitro- 
camphor. To these results must be added that dibromocamphor is 
converted by the same reagents, first into monobromocamphor, and 
then into camphor. The above-mentioned reactions of monobromo- 
camphor are sufficiently explained, on the supposition that this com- 
pound contains the group OBr; but with regard to dibromocamphor, 
the case is somewhat different, for the two bromine-atoms exhibit 
exactly similar reactions, and nevertheless there is only one atom 
oxygen present. The author is, however, of opinion that all the reac- 
tions of bromocamphor warrant the assumption that it contains the 
group OBr, to which there must correspond a hydroxyl-group in cam- 
phor itself. The absence of phenolic properties in camphor need not 
be regarded as an objection to this view, when it is remembered that 

camphor does not contain an intact benzene-nucleus, but rather ap- 
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‘ing off proximates to the types of saturated compounds. The formation of 
urbonate the dichloride by the action of PCI; also becomes intelligible, bearing 
btained in mind that both camphor and the terpenes easily absorb hydrogen 
ed with C.OH 

vid pre. chloride. A body of the formala CHC | , when subjected to the 
parated, CH 


ms pre- action of PCl;, will first exchange its hydroxyl for chlorine ; but the 
le, and hydrogen chloride liberated at the same time will be immediately 
r, dilute added tothe molecule, forming the dichloride CyH,,Cl.. Monobromo- 
‘idation, camphor and phosphorus pentachloride do not act on one another 
ellowish even at 100°, a result which might be expected from the formula 
| —37°; J.OBr C.OH 

| hydro- CHK || , whereas nitrocamphor, CH {| , is instantly at- 
yer, and ‘CH C.NO, 

it yields tacked by phosphoras pentachloride, with violent evolution of hydro- 
ally, by chloric acid. 

A. L, Dibromocamphor is stated in all manuals, on the authority of Swarts, 


to melt at 114°5°. By Montgolfier, however (Bull. Soc. Chim., 23, 


ZENEUVE 253), it is said to melt at 57°; and this result has been confirmed by 


agitated J Schiff. H. W. 
r, form- 

npound, Camphor-derivatives containing Nitrogen. By R. Scuurr 
ates at (Ber. 14, 1375—1377).—The author showed, two years ago, that 
position when an acidulated solution of amidocamphor is distilled in a stream 
the two of hydrogen, there is obtained, together with a yellow substance, 
< oo CxpHs;.NO2, a base represented either by the formula— 

r, but, 1 

 - C 

ion does es 

oe ae CHiN = CHC IDK H, 

se of the 

aqueous C—OH 

or by C,.H,,NO = OTC || (Abstr., 1880, 892). The second 
H. B. C—NH, 

“brome @ formula is empirically the same as that of amidocamphor, but the 
ier pape! author does not regard the body in question as identical with ordinary 
nphor 1s amidocam phor. 

-amphor, When the hydrochloric acid solution of amidocamphor is distilled 
to nitro- ina stream of hydrogen till the distillates pass over colourless, and 
nphor 8 J@ the remaining solution is evaporated to dryness, the hydrochloride of 
hor, and J this base is obtained; and on dissolving this salt in 90—100 parts of 


,obromo- HF ice-cold water, adding a dilute ice-cold solution of potassium nitrite 


his com- in slight excess, and then acetic acid, there separates out on the surface 
camphor, #% of the liquid a yellow body which crystallises from ether in large 
; exhibit J yellow tablet’, melting, without decomposition, at 73—74°. This body 
atom of has the composition C)H,,N,0, and might be represented by either 
the = of the two constitutional formulea— 
tains the 

. C C—O 
) In cam- J \ 
need not CsHiy I N—NO or C,H || D™, 
ather ap accordingly as it is deduced from one or the other formula of the 


2n2 
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base. Experiment shows, however, that it is not a nitroso-compouni, 
but a true diazo-compound represented by the second formula. By 
reduction with zinc-dust and acetic acid it yields, not a secondary 
hydrazine-base, but ordinary amidocamphor. Like other diazo-com- 
pounds, it gives off all its nitrogen when heated with water or alcohol. 
On heating it in an oil-bath to 140°, it suddenly gives off all its 
nitrogen, leaving a white crystalline body which smells like common 
camphor, re-volatilises with steam, and, after complete purification, 
melts at 160°. This body, named by the anthor dehydrocamphor, 
has the composition C\H,,O, and its formation may be represented 


by the equation— 


C—O Cc 
CH. || 3 SN = N, + CH || SO. 
8 “\G— NZ 2 8 KD 


It is isomeric with the two thymols and with carvol. It is no 
henol; is insoluble in water, but dissolves in the other ordinary 
solvents. With phosphorus pentachloride, it reacts only when heated, 
and without evolution of hydrogen chloride. It has a waxy con- 
sistence, melts easily, and distils with vapour of water. 
H. W. 


Carbonic Ether of Borneol. By A. Hatier (Compt. rend., 94, 
86).—When the residue left in the preparation of cyano-borneol 
is extracted with boiling alcohol, and the solution allowed to cool, 
yellowish plates separate out. This substance, when pure, forms white 
plates or hexagonal tables, insoluble in water and alkalis, slightly 
soluble in cold alcohol, but soluble in boiling alcohol, ether, chloro- 
form, benzene, glacial acetic acid, &c. It melts at 215°, and sublimes 
without decomposition. Its rotatory power varies with that of the 
bornecl from which it is prepared. When fused with potash, or 
boiled for a long time with alcoholic potash, it yields potassium 
carbonate and borneol. It is not attacked by nitric acid in the cold, 
but at 100° the two combine, forming an oily liquid. At a higher 
temperature oxides of nitrogen are given off, and camphor is found. 
The substance has the composition C,,H,,O3, and is a carbonic ether of 


borneol, CO3(CiHi7)>. C. H. B. 


Compounds of Bismuth Iodide with Organic Bases. By K. 
Kravt (Annalen, 210, 310—327).— These compounds are obtained as 
precipitates by adding potassium bismuth iodide to a solution of the 
base in hydriodic acid ; the majority are crystalline, varying in colour 
from orange to dark red; they are decomposed by water, and in many 
cases by absolute alcohol ; some, however, may be crystallised from 
alcohol in unaltered form. Further, the composition of these pret 
pitates is dependent upon their mode of preparation. The general 
formula forthe most frequently occurring compounds is 3R’,NI,2Bils 
the methylamines, tetramethylammonium, the ethyl derivatives 0 
glycine, piperidine, and dimethylaniline forming compounds of this 
composition. The methylamines also form compounds, having the 

eneral formula 5R',NI,3Bil;, but with dimethylamine a compound 
2R’,NI,Bil; was also obtained. Compounds of the form R,N [Bil 
were obtained with triethylamine, acetopiperidine, and dimethylaminé; 
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aniline, meta- and para-toluidine yielded compounds of this form only. 


—_— Triethylsulphine iodide yields a compound 2Et,SI,3Bil,, also com- 


la. 

cont pounds having the formule 3Et,SL2Bil, and Et,SI, Bil. 

50-60. Jorgensen (Jahresh., 1869, 717) has already shown that the tetrethyl 
‘alcohol. bases of nitrogen, phosphorus, arsenic, and antimony yield compounds 


with bismuth iodide, which have the general formula 3R,N1,2Bil. 
, 0. 

A Third Homologue of Pyrroline in Dippel’s Oil. By G. L. 
Ciamician and M. Denysrepr (Ber., 14, 1338—1342).—The non-basic 

rtion of Dippel’s animal oil has been shown by the experiments of 
Weidel and Ciamician to contain homopyrroline and dimethylpyrroline 
(Abstr., 1880, 403); and from the portion of the crude oil, which 
boils between 170° and 200°, the authors of the present paper have 
succeeded in isolating a third homologue of pyrroline, having the com- 
position of trimethylpyrroline. This portion of the oil was first 
repeatedly boiled with caustic potash to remove nitrils of fatty acids, 
and then subjected to fractional distillation, great care being taken to 
separate all that passed over below 180°; and the higher-boiling oils 
were collected in two portions, boiling respectively at 180—195° and 
195—205°, which were then treated separately. To isolate the new 
pyrrolines supposed to be present in them, each portion was heated 
for several days in a reflux apparatus placed in an oil-bath, and Jumps 
of potassium were thrown in from time to time. As the metal dis- 
appeared, a dark-brown heavy oil separated at the bottom of the flask, 


f all its 
common 
fication, 
m phor, 
resented 


It is no 
ordinary 

heated, 
XY CO 


I. W. 
ni., 94, 
-borneol 
to cool, 


= a and solidified on cooling to a neariy black, shining, brittle, vitreous 
slightly mass. The action being ended, the unattacked vil was poured off, 
) ed and the solid residue, consisting of the potassium-compound of the new 
sublim 


pyrroline, was pulverised, washed repeatedly with absolute ether, and 
decomposed with water to separate the pyrroline homologue. In this 
way there was obtained a layer of dark-brown oil floating on the water, 
which, on distillation, passed over with the water, and after careful 


t of the 
tash, or 
»tassium 


he bes drying, was fractionally distilled with caustic potash. 

| hig ri The two portions of the crude oil above-mentioned (180—195° and 
. aan 195—205°) were subjected to this series of processes, each by itself, 
e 


and the pyrrolines obtained from them were fractionally distilled, 


H. B. whereby three fractions were obtained, boiling respectively at 180— 

By K. 182°, 188—190°, and 190—195°. These fractions all gave by analysis 
ained a8 numbers agreeing very nearly with the formula of trimethy/pyrroline, 
n of the C;H,,.N = C,H.(CH;);N, which requires 77°06 per cent. C., 10°10 H, 
1 colour and 12 84 N, and the authors regard it as very probable that the por- 


tion of the oil boiling at 180—195° contains two isomeric trimethyl- 
pyrrolines, 
These pyrrolines, when recently distilled, are colourless oily liquids, 


in many 
ed from 


recl- 

euiel but on exposure to light and more especially to air, they rapidly turn 
rT, 2Bil, yellow, and ultimately become black-brown. On paper they leave 
tives of spots, which, in a few minutes, turn red-brown. ‘l'hey have a rather 

of this strong unpleasant odour, somewhat like that of pyrrole itself. They 
ing the are slightly soluble in water, but dissolve more readily in concen- 
mpound trated mineral acids, and are precipitated therefrom by water and by 
NL,Bil: alkalis. When suspended in water, they give with mercuric chloride 


lamine; a white precipitate soluble in hydrochloric acid. Their hydrochloric 
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acid solution reduces platinic chloride, and, on boiling, forms a black 
precipitate. Their vapours redden a deal shaving moistened with 
hydrochloric acid. They act very slowly on metallic potassium, 
yielding a brown vitreous compound, Heated with strong hydro- 
chloric acid in a sealed tube for two hours at 120°, they appear to 
undergo a molecular transformation, the base separated from the re. 
sulting liquid by potash having the same composition as the original 
trimethylpyrroline, but exhibiting different properties. The authors 
represent the transformation by the following formula :— 


CMe.CH CMe.CH 
HNC| | HNC| | OH,. 
CMe.C.CH, CMe.CH 

Trimethylpyrroline. New base. 


The constitution assigned to this new base is that of a “ dehy- 
drolutidine.” The authors promise a further communication on this 
portion of their results. H. W. 


Quinoline Derivatives. By L. Berenp (Ber., 14, 1349—1350), 
—When 1 mol. quinoline is digested with an equivalent quantity of 
ethylene bromide in a sealed tube at 75—80° for several days, a crys- 
talline mass is obtained ; and on dissolving this mass in water, digesting 
the solution till it no longer smells of unaltered quinoline, evaporating 
to the erystallising point, subjecting the resulting crystalline mass to 
strong pressure, purifying it with animal charcoal, and recrystallising 
from absolute alcohol, concentric groups of thick yellowish needles 
are obtained, having the composition of bromethylquinoline bromide, 
C,H;NBr.C.H,Br, and analogous to the trimethylbromethylium 
bromide, Me;(C,H,;Br)NBr, and _ triethylbromethylium — bromide, 
Et,(C,.H,Br)NBr, which Hofmann obtained some years ago by 
the action of ethylene bromide on trimethylamine and triethylamine 
respectively (Proc. Roy. Soc., 9, 293). Numerous compounds of 
analogous constitution have also been obtained by Ladenburg. By 
agitation with silver chloride, bromethylquinoline bromide is con- 
verted into the corresponding chloride, which crystallises from hot 
concentrated hydrochloric acid in orange-yellow needles, and yields a 
well-crystallised platinochloride, C2»_H»N.BrzCl.,PtCl. H. W. 


Morphine. By E. vy. Gericnuren and H. Scurérrer (Annalen, 210, 
396—400).—Morphine, when distilled over heated zinc-dust, yields 
pyrroline, ammonia, trimethylamine, pyridine, and quinoline, forming 
together the chief products. Phenanthrene is also formed amounting 
to about 4 per cent. of the morphine, and a small quantity of a base, 
which is probably phenanthrene-quinoline. ee 


Tetrahydrocinchoninic Acid. By H. Werpet (Monatsh. Chem, 
3, 61—83).—This acid, which the author obtained about a year ago 
as a hydrochloride, CyH,NO.,HCl + 3H,0, by the action of tin and 
hydrochloric acid on cinchoninie acid (Abstr., 1881, 830), is converted, 
on heating the hydrochloride for a considerable time at 100° in a 
sealed tube with acetic chloride, into acetotetrahydrocinchoninic acid, 
CicHjAcNO, ; and on opening the tube, distilling off the excess of 
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acetic chloride, and expelling the last traces of the latter by heating 
over a water-bath, the acetyl-derivative remains in the form of a 
honey-yellow syrup, which, on addition of a little alcohol, solidifies 


black 
with 


sium, 
1ydro- after a while to a crystalline mass, the mother-liquor, when drained 
ar to off, yielding a further crop of crystals. This product may be purified 


by crystallisation from dilute alcohol, and finally by several crys- 
tallisations from hot water, with addition of animal charcoal. <A 
moderately concentrated solution evaporated over sulphuric acid in a 
vacuum yields the acetyl-derivative in large, highly lustrous, nearly 
colourless orthorhombic crystals, exhibiting the combination 
P.coP®.coP&%; and cleavable parallel to the two pinacoids. Axial 
ratio a: b: c= 0°8477 : 1: 05696. Angle P': ,P (vertical) = 50° 26’ ; 
(lateral) = 60° 34’. 

Acetyltetrahydrocinchoninic acid dissolves but sparingly in cold 


1e re- 
iginal 
ithors 


dehy- water and alcohol, with moderate facility in the same liquids when 
n this warm; it is nearly insoluble in ether. The aqueous solution is. not 
W. altered by ferric chloride ; neither is it precipitated by silver nitrate or 

r by lead acetate. It has a bitter and faintly acid taste. When heated 
350). in a capillary tube, it softens at 157°, and melts at 164°5° to a light 
ity of yellow liguid, which remains fluid for a long time after cooling, and 
ctye- then solidifies to a crystalline mass. At a higher temperature, 
esting the acid turns brown and decomposes, so that it cannot be volatilised 
rating without decomposition. It does not contain any water of crystallisa- 
ass to tion. It does not unite with other acids or with platinic chloride, but 
lising it contains a hydrogen-atom replaceable by metals. All its. salts that 
edles have been examined are soluble in water. The ammonium and potas- 
mile, sium salts crystallise in slender colourless needles, and are very 
ylium hygroscopic. The calcium salt, (CywH,AcNO,).Ca + 2H,O, obtained 
mide, by neutralisation, forms a white shining powder, appearing under the 
0 by microscope as an aggregate of four-sided pointed prisms, which give 
aes off their water a little above 100°. 
ds of The formation of this acetyl-derivative shows that tetrahydro- 

By cinchoninic acid contains the group NH, and consequently that in its 

) Co formation from cinchoninie acid, the hydrogen added enters, partly at 
. a least, into the pyrridine nucleus of the quinoline molecule. 
>I 

W. H H H H 

C A Cc 

210, HucF \co/” \cu no \c/"Noun 
ae aah Ry oe 
a HC C. OH HC & _6-coor 
nting Ny \cF Nw” \oZ 
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B. Quinoline. Cinchoninie acid. 
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Tetrahydrocinchoninic acid. 
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Methyltetrahydrocinchoninie acid, C,,Hy;NO, = CyHiMeNO,, is pro. 
duced by heating the hydrochloride of tetrahydrocinchoninic acid with 
about three times its weight of methyl iodide at 100° for three or four 
hours in a sealed tube, whereby two layers of liquid are obtained, the 
lighter, which is brownish, holding in solution the product of the 
reaction, while the heavier colourless layer consists of excess of 
methyl iodide, and methyl oxide resulting from a secondary reaction. 
On dissolving the contents of the tnbe in methy] alcohol and leavin 
the liquid to evaporate, shining yellowish needles and lamine are ob- 
tained, consisting of the hydrochloride or hydriodide of methyltetra- 
hydrocinchoninic acid, from which, after purification by crystallisation 
from water and agitation with ether, to remove resinous matters, the 
methylated acid itself may be obtained by agitating the cold mode. 
rately dilute solution with levigated silver oxide, till the precipitate, 
which is at first white, is coloured brownish by excess of silver oxide. 
The acid, which at ordinary temperatures can dissolve but a very 
small quantity of silver oxide, is found in the filtrate in the free state, 
and may be purified from a trace of silver by treatment with hydrogen 
sulphide and subsequent concentration. On concentrating the liquid 
further, the acid crystallises in wavellitic groups of slender colourless 
needles, which may be completely purified by removal of the mother- 
liquor and one crystallisation from alcohol. 


Methyltetrahydroecinchoninic acid thus prepared forms large colour- 
less crystals, of prismatic habit. It deliquesces in water, dissolves 
very easily in alcohol, but is nearly insoluble in benzene, ether, chlor- 
form, &c. It has a bitterish taste, like that of saltpetre; reddens 
litmus-paper but very slightly. Its aqueous solution is not altered by 
ferrie chloride, or precipitated by silver nitrate; but on subsequent 
addition of dilute ammonia, a white precipitate is obtained. It gives 
a white precipitate with basic lead acetate, none with the normal salt. 
The crystals turn slightly reddish on exposure to the air. In the air. 
dried state, they have the composition CjoHj)MeNO, + 2H,0, give off 
half their water in the exsiccator, decompose partly at 100°, and melt 
with further decomposition at 169—170°. 


Methyltetrahydrocinchoninic acid is aun extremely weak acid, scarcely 
able to decompose carbonates ; its metallic salts are highly deliquescent. 
With mineral acids on the other hand, it forms very beautiful com- 
pounds, which crystallise with great facility. The hydrochloride, 
CyHjMeNO,,HCl, prepared by evaporating with hydrochloric acid 
the solution obtained, as above described, by treating the first crude 
crystallisation with silver oxide, separates from the concentrated soln- 
tion on cooling, in large shining faintly yellowish crystals, but may 
be obtained by slow recrystallisation from very dilute hydrochlori¢ 
acid, in very large perfectly colourless crystals, mostly forming stauro- 
litic intersection-twins, having an almost adamantine lustre. They are 
monoclinic; a: b:¢ = 1:°2955: 1: 1:1925. 8B = 93° 25’ 30”. Faces, 
coPs, UP, Péo, + P&, coP, and an undeterminable negative hemi- 
pyramid. Cleavage not very distinct. The hydrochloride dissolves 
readily in water, especially when warm, but less readily than tetra- 
hydrocinchoninic acid itself. At 100°, it turns reddish from incipient 


af rate es © & #8 4a «= ie 
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is pro. decomposition. The air-dried crystals contain 1 mol. water, which 
id — they do not give off ina vacuum. The plutinochloride, 
“a = (CiHMeNO,,HCl):,PtCh, 


of the 
ness of 


forms large yellowish-red crystals. 
The hydriodide, CyH,MeNO,,HI, prepared like the hydrochloride, 


action. separates in large crystals having a brownish-yellow colour, due to 
leaving separated iodine, but may be obtained, by redissolation in water and 
are ob- slow evaporation, in nearly colourless, strongly lustrous, monoclinic 
yltetra- crystals, isomorphous with those of the hydrochloride. They contain 
isation [fj mol. water, which they give off under the air-pump; the dehydrated 
rs, the #§ compound is very hygroscopic, and decomposes when heated. 

mode- By prolonged action of methyl iodide on the hydrochloride of tetra- 


ipitate, 
oxide. 


hydrocinchoninic acid, there are formed, in addition to the hydrochlor- 
ide and hydriodide just described, a number of oily products probably 


a very @# related to the bodies which Hofmann obtained by the energetic acid 
2 state, #§ of methy] iodide on quinoline. 

drogen Oxidation of Tetrahydrocinchoninic Acid.—This acid, when treated 
liquid J} with various oxidising agents—chromic acid, permanganate, silver 
ourless oxide, nitric acid, &c.—and under the most various circumstances, is 
1other- not converted, as might be expected, into cinchoninic acid, or into 


pyridinetricarboxylic acid, but yields merely a small quantity of a 
faintly acid syrup, in which after some weeks a few crystals begin to 
form. 

Action of Nitrous Acid.—By treating a hot dilute solution of the 
hydrochloride of tetrahydrocinchoninic acid with a quantity of silver 
utrite sufficient to remove the whole of the chlorine, and filtering, a 
solution is obtained, which on cooling deposits nitrosotetrahydro- 
cinchoninie acid, CyHy(NO)NO,, in small, delicate, yellowish- 
white, shining prismatic needles, melting at 137°, nearly insoluble in 
cold, soluble in hot water, easily in alcohol, somewhat less readily in 
ether. By the action of dilute sulphuric acid, this nitroso-compound 
isresinised, but when treated with strong sulphuric acid, it yields a 
mixture of sulphonic acids, which are likewise formed directly by the 
action of strong sulphuric acid on tetrahydrocinchoninic acid itself. 


colour- 
ssolves 
chloru- 
eddens 
red by 
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i gives 
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he air- 
‘ive off 
d melt 


carcely J These acids have not yet been thoroughly examined, but one of them 
escent. isadisulphonic acid, CyH;(SO;H),NO., and another appears to be a 
1 com- J trisulphonic acid. 

iloride, Distillation over Zine-dust—Cincholepidine.—A mixture of the 
ic acid Bf hydrochloride of tetrahydrocinchoninic acid with about 30 times its 
t crude weight of zinc-dust: heated to bright redness in a stream of hydrogen 
dsolu- yields, together with steam and uncondensable vapours, a distillate of 
it may Baheavy, light-yellow, basic oil, having an odour of quinoline. This 
chloric Moilis best puritied by partial oxidation, for which purpose a solution 
stauro- J ofthe crude distillate in sulphuric acid is diluted with a large quan- 
heyare tity of water, and chromic acid is added by small portions as long 


Faces, 
hemi- 
ssolves 
tetra- 
cipient 


’ volatile products smelling like pyrroline are evolved on heating. 
The liquid mixed with caustic potash is then distilled in a stream of 
hydrogen, whereby a milky aqueous distillate is obtained which, 
after a while, deposits heavy, nearly colourless oil-drops—the sepa- 
tation of which is facilitated by addition of solid potash—and the 
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oil, after drying with recently fused potash, is repeatedly distilled, 
After two repetitions of this treatment, the base passes over quite 
colourless. It smells like quinoline, and dissolves completely and 
without change of colour in hydrochloric acid, the solution yielding 
a yellow crystalline precipitate with platinic chloride. The base has 
a burning taste, is nearly insoluble in water, dissolves readily in aleo. 
hol and ether, and boils under ordinary pressure at 258°6° (corr,), 
It has the composition of lepidine, C,,H,N, and may therefore be called 
cincholepidine. Its formation appears to take place according to 
the equation: C,H,,NO, + H, = 2H,0 + CyH)N, the yield amount. 
ing to about 58 per cent. of the theoretical. Vapour-density [H. = 1), 
70°9; cale. 71:5. The platinochloride, (CyHsN,HCl)2,PtCl,, is soluble 
in hot water and in boiling hydrochloric acid, and separates from the 
latter by slow evaporation in rather large prismatic needles belonging 
to the triclinic system. The aurochloride, CyHyN,HCl,AuCl;, sepa 
rates on adding auric chloride to a solution of the base in hydro. 
chloric acid, in microscopic slender needles soluble in a large quantity 
of water and in hot hydrochloric acid, this latter solution depositing 
it on cooling in light yellow shining prismatic needles, apparently 
monoclinic. 

By oxidation with chromic acid, cincholepidine is converted into 
cinchoninic acid, according to the equation: CyH,N + O; = H,0 
+ CyH;NO,. The product, however, amounts to only 20 per cent. of 
the theoretical quantity, a portion of the cincholepidine being com- 
pletely burnt. H. W. 


Attempted Synthesis of Tropine and its Derivatives. By A 
LapensurG (Ber., 14, 1342 —1349).—In this paper the author 
describes some experiments which were made with this object, but 
like those already described (Ber., 14, 227; Abstr., 1881, 263) did not 
lead to the desired result. 

1. Valerylene-trimethylammonium Bromide, CsH,;NBr,.—This com- 
pound, described in the former paper, is formed from trimethylamine 
and valerylene bromide. Its solution yields with hydriodic acida 
sparingly soluble bromiodide, C.H,,NBrI, which, however, is more 
readily prepared by agitating the aqueous solution of the product 
obtained from valerylene bromide and trimethylamine with recently 
precipitated silver oxide, and neutralising the filtrate with hydriodic 
acid. It contains the bromine in a more intimate state of combination 
than Hofmann’s Me,;NC,H,Br., from whieh silver oxide removes all 
the bromine. By agitating the aqueous solution of the bromiodide 
with silver chloride, the bromochloride, C.H,,NBrCl, is obtained, from 
which may be prepared the aurochloride, C;SH,NBrCl,AuCl,, sparingly 
soluble and crystallising in shining lamine, and the platinochloride, 
(C.H,,NBrCl).,PtCl, moderately soluble and crystallising in prisms. 

2. Ethylpiperidinemethylene Iodide, CsH,;NI., prepared by heating 
ethylpiperidine (b. p. 126—128°) in a sealed tube at 80—100° witha 
molecular proportion of methylene iodide, crystallises from hot water 
in yellow lamina, totally unlike hydrotropine iodide, with which it 8 
identical in percentage composition. It is sparingly soluble in cold, 
very easily in hot water; melts easily under boiling water; melts 
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with decomposition when heated in the dry state. When agitated in 


— aqueous solution with silver chloride, it exchanges half its iodine for 
ly and chlorine, forming a chloriodide, from which may be prepared an auro- 
ielding chloride, CsH,;NICI,AaCl,, separating from hot water in light yellow 
ase has crystals, and a platinochloride, (CsH,;NIC1).,PtCl, which separates 
in aleo. [| from a concentrated solution in orange-yellow crystals. Silver oxide 
(corr,), J also removes from the di-iodide only half its iodine. 

e called 3. Dimethylpiperidine Iodide, C;H,s;NIz, is formed by direct addi- 
ding to [@ tion of iodine (6°7 parts) to dimethylpiperidine (3 parts), both dis- 
mount. ( solved in chloroform, and separates as a nearly colourless precipitate, 
I. =1), erystallising from hot water in white prisms. By agitation with 
soluble @ silver chloride, it is converted into a chloriodide, yielding with auric 
rom the chloride the double salt, C;H,;NICI,AuCl;. When, on the other hand, 
longing [§ the iodide is agitated and gently heated with silver oxide, the whole 


of the iodine is removed, and a base is obtained, called by the author 


l a 

ye dimethyl piperidine, and having the composition C;H;,N. On dis- 
yuantity tilling the solution separated from the iodide and oxide of silver, this 
positing J base passes over between 137° and 140° in the form of an oil. Its 


solution in hydrochloric acid yields with aurie chloride a yellow pre- 


arent] 
‘ , cipitate, which crystallises from hot water in long needles, having the 


ted into fj composition C,H,;N,HCI,AuCl;, and with platinic chloride the salt 
= H,0 (C;hysN,HC1).PtCl,, which crystallises in light red prisms. This base 
cent. of J ®ppears to occupy a position intermediate between the piperidine and 
ng com pyridine series. 

1 W. 4. Dimethylpiperidine-methylene Iodide, CsH,;NI., is obtained by 


direct combination of dimethylpiperidine with methylene iodide at 


By A.  odinary temperatures, or more readily at about 55° in a sealed tube. 
author j@ lt forms compact prisms having the aspect of hydrotropine iodide, and 
ject, but like that compound, melting under water; dissolves readily in hot 
did not §@ Water, and crystallises out for the most part on cooling. With silver 


chloride, it reacts like hydrotropine iodide, but differs therefrom 
essentially in its behaviour to silver oxide, which withdraws from it 


is COM. 
1ylamine only half its iodine. The solution obtained by agitation with silver 
c acida [ “Uloride gives, with aurie chloride, the salt C;H,;,NICI,AuCl, which 


separates as an oil, soon solidifying to small light yellow crystals; and 


is more 

product with platinie chloride, the salt (C,H,;NICl).,PtCl, which crystallises 
recently J *m hot water in long shining orange-red needles. 

vy driodie 9. Propyl- and Isopropyl-piperidine, CsH,;N.—These two bases are 
bination JJ *sily obtained by the action of the corresponding propyl iodides on 
noves all  Pperidine. They both boil between 149° and 150°, and have a strong 
miodide JJ *4rcotic odour, that of isopropylpyridine being very much like that 
ed, from (§% tropidine. The author is engaged in converting these bases by 
paringly oxidation into compounds having the formule C,H,,NO and C.H,;N, 
ochloride, {Xd comparing these products with tropine and tropidine. 


H. W. 
Crystalline Hyoscyamine. By Dvqursnet (J. Pharm. [5], 5, 
1—138).—Owing to the discrepancies in the results obtained by 
Various chemists in examining hyoscyamine prepared from the seeds 
ofthe henbane, the author has undertaken the following research :— 
After extracting the freshly-bruised seeds with boiling alcohol (90°), 
widulated with tartaric acid (1—1000), and distilling the alcohol, the 


prisms. 
r heating 
0° witha 
not water 
hich it 8 
e in cold, 
T 5 melts 


ij 
fe] 
4 
i 
| 


536 ABSTRACTS OF CHEMICAL PAPERS. 


residue separated into two layers, of which the lower was partly solu. 
ble in water, a resinous substance remaining undissolved. The upper 
layer, equal to one-third of the weight of the seed, consisted of a 
green oil, from which a considerable quantity of the alkaloid was ob. 
tained by shaking with sulphuric acid, nearly neutralising the acid 
solution with potassium carbonate, filtering, and evaporating the 
solution over a water-bath to a syrupy constituency. Alcohol is then 
added, the potassium sulphate separated, the alcoholic solution freed 
from alcohol by distillation, the residue diluted with water to a syrup, 
mixed with excess of potassium carbonate and shaken with chloroform, 
The alkaloid was extracted from the chloroform solution by treatment 
with sulphuric acid; and the acid solution, decolorised with animal 
charcoal, was evaporated to a small bulk, and allowed to stand in con. 
tact with calcium carbonate. The mixture, after addition of sand, was 
evaporated over sulphuric acid, and the residue shaken with chloroform. 
The chloroform solution was reduced to a small bulk, mixed with 
toluene (to retard the evaporation), and allowed to evaporate, when 
hyoscyamine was obtained in tufts of long, colourless, prismatic crys. 
tals without smell. It is very soluble in chloroform, easily in alcohol 
and ether, and appreciably in water, to which it imparts a strongly 
alkaline reaction. It resembles atropine in its reactions, emitting an 
odour of bitter almonds or hawthorn when treated with potassium 
dichromate and sulphuric acid, and giving a violet coloration after 
treatment with nitric acid, evaporating the excess of acid and adding 
alcoholic potash. Its physiological action is more rapid and of lenger 
duration than that of atropine. The further study of its chemical 
and physical properties is reserved. L. T. O'S. 


Action of Soluble Ferments. By A. Worrz (Compt. rend., 93, 
1104—1106).—Finely divided fibrin digested for some time witha 
dilute solution of pepsin, then washed with water aud digested at 38° 
for two days with hydrochloric acid of 0-4 per cent., dissolves almost 
completely, leaving only a slight residae. The liquid, when mixed 
with an equal volume of alcohol and filtered, yields a solution of pep- 
tone, not precipitated by nitric acid. Fibrin digested for the same 
time, with acid of the same strength, also dissolves, but the solution, after 
adding alcohol, gives an abundant precipitate with nitric acid, the 
fibrin having been converted into syntonin and not into peptone. 
Casein, precipitated from fresh milk by dilute hydrochloric acid after 
removal of the fat by means of ether, when digested with papaine 
or pepsin, washed and treated with water, yields a mixture of insolt- 
ble dipeptone and casein-peptone, very soluble in water and not pre- 
cipitated by nitric acid. It is evident that papaine and pepsin cat 
combine, in an insoluble form, with certain albuminoid substances, 80 
modifying the latter that they undergo hydration in pure water at 4 
with formation of true peptones. C. H. B. 


Peptone. By A. Pornt (Ber., 14, 1355).—The author finds that 
all proteids are converted into peptone by contact with animal and 
vegetable tissues, as first observed by Eichwald (1873) in the case of 
liquid albumin. The conversion of swollen fibrin into peptone by the 
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action of the tissue of the lungs or kidneys takes place as energetically 
as under the infinence of pepsin. EKichwald’s view that between the 
genuine proteids and the peptones there exist gradual states of transi- 
tion depending only on different states of hydration, is corroborated 
by the fact that peptone is reconverted into precipitable albumin by 
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‘ing the treatment with dehydrating agents, such as alcohol and alkali-salts. 

1 is then Hq. W. 

on freed On Gluten. By T. Wevt and Biscuorr (Bied. Centr., 1881, 826). 
a syrup, —It was attempted to determine whether gluten existed ready-formed 
oroform. in flour, or whether its formation was due to the action of water ona 
eatment “gluten-forming ’”’ substance. No formation of gluten having been 
| animal observed in the residue after the myosin had been removed by means of 
1 in con- a l5per cent. sodium chloride solution, it is concluded that myosin is 
and, was the gluten-forming compound. Flour heated at 60° for several hours 


appears to lose the faculty of forming gluten; it is therefore con- 
cluded that the absence of gluten was not due to the want of a ferment, 
but to the coagulation of the albuminoid matter. E. W. P. 
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Phrenosin. By J. L. W. Tuvupicnum (J. pr. Chem. [2], 25, 19— 
28).—Phrenosin is prepared from the white matter which separates on 
cooling an alcoholic extract of the brain, by submitting it to repeated 
froctional crystallisation from alcohol, and precipitation of phosphorised 
bodies by lead acetate and by cadmium chloride ; the phrenosin, kerasin, 
and cerebrous acid remaining in solution are then separated by repeated 
fractional crystallisation from much alcohol, which on cooling to 28 
deposits chiefly phrenosin. Phrenosin, C,,H;,.NOx,, is white, tasteless, 
and odourless, it crystallises from absolute alcohol in white rosettes ; 
when treated with sulphuric acid at the ordinary temperature it first 
turns yellow, then forms a purple liquid from which flocks separate. 
By long-continued heating of phrenosin with dilute sulphuric acid, 
the following substances were obtained :— 

Cerebrose, CsHi20¢, a sugar, forms hard white crystals: it reduces 
Fehling’s solution, 6 parts of cerebrose having the same reducing 
power as 5 parts of glucose. Its specific rotatory power in aqueous 
solution = + 70° 40’. On heating cerebrose with dilute sulphuric 


ion, after acid, it yields cerebrosic acid, CgHyo(H:z)O¢, which does not reduce alka- 
acid, the line copper solutions. 

peptone. Sphingosine, C,;Hgs;NO,, is a crystalline alkaloid ; it is insoluble in 
cid after water, soluble in alcohol or ether. The sulphate has the formula 


papaine 2(C,;H,sNO,).H,SO,; the hydrochloride, C,;Hs;NO,.HCl, crystallises 
f insolu- # i spear-shaped needles. 

not pre- Neurostearic acid, C,.HyO2, isomeric with stearic acid, forms fine 
psin cat J white needles (m. p. 84°), and is soluble in ether. Ethyl neurostearate, 
C.H;,0,Et, prepared by boiling phrenosin with alcohol and sulphuric 
er at 40° acid, is crystalline, soluble in alcohol and ether, and can be distilled in 
a vacuum. 

By heating pbrenosin for only a short time with hydrolysing re- 
inds that agents an alkaloid, psychosine, C.;H,NO,;, is obtained. It is erystal- 
imal and J line, soluble in water and alcohol, gives a purple coloration when 
e case of heated with sulphuric acid, and is completely precipitated from its 
1e by the # solutions by excess of hydrochloric or nitric acid. 
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Essthesine, C3sHgNO;, a feebly basic substance, crystallises im hex. 
agonal tables, and is soluble in ether ; it may be regarded as phrenosin 
from which the elements of cerebrose have been split off. 

When phrenosin in aqueous or alcoholic solution is heated with sul. 
phuric acid for a short time only, it unites with water forming 4 
hydrate, apparently Cy, Hs,N Oy. 

From these results, phrenosin may be regarded as formed by the 
union of 1 mol. each of sphingosine, neurostearic acid, and cerebrose, 
with elimination of 2 mols. of water. A. J. G. 


Remarks on the Paper “On some New Brain Derivatives,” 
By Eugen Parcus. By J. L. W. Tuvpicaum (J. pr. Chem. [2], 25, 
29—41). 


Physiological Chemistry. 


Filtration of Albuminous Solutions through Animal Mem. 
branes. By E. Gorrwatr (Zeits. Phys. Chem., 4, 423—436).—The 
experiments were made in two ways:—(1.) The column of liquid was 
at rest. (2.) The liquid to be filtered was allowed to flow over the 
membrane under different pressures. In both cases, the amount of the 
filtrate and the quantity of serum, albumin or globulin, it contained wis 
calculated per hour and per c.c. Ureters from fresh human bodies were 
used as membranes. 

The amount of the filtrate was found to increase with the pressure, 
but in no definite ratio. The permeability of the membrane diminished 
during the experiment, and did not improve by the use of a lower 
pressure. The amount of albumin in the filtrate was always less than 
in the original fluid, e.g., egg albumin solution gave 72 per cent. ; fluid 
from an ovarian cyst 70 per cent.; blood serum, 60 per cent.; 
hydrocele fluid, 40 per cent. The percentage of globulin was still 
less, serum albumin and serum globulin passing through the mem- 
brane in the ratio of 3 to 2. By thesecond method, similar results were 
obtained, only more marked. The following table shows the figures 
obtained by filtering blood serum containing 6°024 per cent. albu- 
minoid. 

Amount. of Filtrate 


Pressure. filtrate. Proteids. per hour. 
centim. Time. grams. per cent. per c.c. 
80 hour 6°885 5°075 0°161 
60 n 5°453 4083 0°127 
40 ” 4520 3°019 0°106 
30 - 3111 3°015 0:073 
20 ” 27114 2°001 0°049 


The apparatus used is figured in Hoppe-Seyler’s Lehrbuch der 
Physiol. Chem., Part. I, p. 156. W. N, 
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h The Carbonic Acid of Muscle. By R. Sririrzine (Piliiger’s 
ae Archiv., 23, 151—161).—The experiments recorded in this paper are 
— a repetition of a previous series made by the author. The same appa- 
ith sul ratus was used, and great care was taken to make the various parts as 

rhe rfect as possible. The mean values obtained for the CO, in vol. 
—— per cent. of muscle were as follows :— 


by the Muscle quickly cooled .........++.45 7-2 per cent 
ebrose, » tetanised and quickly cooled .. 66 “ 
. G. ,,  tetanised and slowly cooled.... 13°5 - 
; op WRB s op ces secnenesde cece 2°7 . 
tives,” » kept at 50°C. in the warm cham- 
2}, 25, ber and then washed ........ 2-0 mS 
;, neither warmed nor washed.... 15°4 - 
W.N. 


Formation of Acid, and the Amount of Lactic Acid in 
Muscle. By Astascuewskt (Zeits. Phys. Chem., 4, 398—406).—Com- 

isons were made between tetanised and untetanised muscles of 
rabbits with regard to the amount of lactic acid contained in them. 
In order to avoid post-mortem changes, the muscles were placed in abso- 
lute aleohol and mixed in it. Free lactic acid could only be found in 


“| traces in muscle at rest. Lactic acid in combination was found in 
. e greater quantity in resting than in tetanised muscle, as zinc lactate, 
w = 0275 per cent. and 0°244 per cent., as against 0°186 per cent. and 


0066 per cent. ; from paralysed muscles, 0°488 per cent. The alcoholic 
extract of resting muscle was somewhat greater than that of tetanised 
muscle. The acid of muscle does not dissolve in alcohol, but in water, 
and is, as Liebig conjectured, acid potassic phosphate. The acidity of 
the watery extract of the muscles after treatment with alcohol was 
estimated. That of paralysed and resting muscle was found to be 
higher than that of tetanised muscle; the figures obtained were 
(234 per cent., 0°173 per cent., 0°221 per cent., 0243 per cent., as 
against 0-140 per cent., 0°126 per cent., 0°143 per cent., and 0°198 per 
cent. The watery extract of tetanised muscle was found to be less 
than that of resting muscle; in this the author’s results agree with 
those of Helmholtz and Ranke. W. N, 
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Influence of Tetanus on the Acids contained in Muscle. By 
JW. Warren (Pfliger’s Archiv., 24, 391—406).—The author com- 
jared the quantities of lactic acid and lactates in tetanised and unteta- 
used muscle, by mincing them finely, extracting with alcohol, evapo- 
rating the extract, and again extracting with ether after acidifying 
with sulphuric acid. The lactic acid remaining after evaporation of 
the ether was estimated by titration with soda. Great care was taken 
to avoid post-mortem changes. The animal was immediately after death 
packed in ice and salt. As soon as the whole body was frozen hard, 
the muscle to be investigated was removed, minced fine, and allowed 
tostand 24 hours in absolute alcohol, and the process of extraction 
was then repeated. 

100 grams of muscle taken from three rabbits killed by bleeding, 


b der ; 
yielded 0-119 gram lactic acid ; 100 grams from three tetanised rabbits 
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yielded 0°077 gram; in a second experiment, the figures wer 
0-208 gram and 0:070 gram respectively. Similar results wer 
obtained by comparing the limbs of the same animal, one being teta. 
nised and the other not. 

Taking the acidity of the untetanised limb at 1, that of the tetanised 
limb was found to be 0°548—0°639—0°520. Experiments on frogs 
yielded the same or similar results, ‘.e., the acidity of the tetanised limb 
was found to be only half that of the untetanised one. 

In a note appended to the paper, Pfliiger explains the apparent para. 
dox on the theory that two molecules of lactic acid condense into one, 
with elimination of water, the acidity as measured by the power of 
saturating alkali being at the same time reduced to one-half. 

W. N. 


Action of the Liveron Peptone. By J. Sercen (Pfliiger’s Archiv, 
25, 165—176).—The investigations of the author and Kratschmer 
tend to show that the sugar in the liver increases after death to an 
extent not to be accounted for by the transformation of the glycogen 
present. In the liver extracts they very frequently found a body inso- 
luble in alcohol, and levorotatory. Seegen took liver pulp, and treated 
two equal portions with distilled water and peptone solution respec- 
tively, at 17° C., and estimated the sugar in each after the lapse of one 
hour, and again 96 hours after, and in all cases he found the sugar 
in the portion mixed with peptone solution greater than that in the 
other preparation ; the increase in the quantity of sugar amounted to 
0°5 per cent. of the weight of the liver on the average ; longer digestion 
seemed to diminish the amount of increase. Extracts of kidneys, 
lung, and spleen appeared not to have this effect. W. NX. 


Formation of Sugar in the Liver. By J. Srxzcen and F. 
KratscuMer (Pfliiger’s Archiv., 24, 467—484).—The object of this 
paper is by further experiments to meet the many objections offered 
to the statement put forward by the authors, that the liver sugar has 
some other source than glycogen. Two dogs’ livers were used and 
investigated at intervals of 72 and 96 hours. 


(1.) Glycogen: beginning of experiment .. 101 per cent. 


end te -- 102 - 

Sugar: beginning e -- O-4 ”» 

end es am 3:3 - 

(2.) Glycogen: beginning és ss te 9” 
end ~ rye 8°44 oe 

Sugar: beginning ‘ i 0°51 » 

end * -« a « 


From these figures they argue that the sugar must have some other 
source than glycogen. An experiment on a young fox is in their 
opinion conclusive. The result was as follows :— 

Glycogen two minutes after death, 0°7 per cent.; sugar, 0°79 per 
cent.; an hour later, sugar, 1'83 per cent.; 24 hours later, sugar, 
1-98 per cent. More sugar was therefore formed than the glycogen 
the liver could possibly account for. W. XN. 
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Post-mortem Formation of Sugar in the Liver. By R. Born 
and A. F. Horrmann (Pfliiger’s Archiv., 23, 205—219).—The authors 
raise a series of objections to the conclusion arrived at by Seegen and 
Novak, that the liver-sugar has some other source than glycogen, and 
they especially object that the conclusion was drawn, not from direct 
estimation of glycogen and sugar, but from indirect processes, which 
render it possible that something other than sugar was reckoned 2s 
such. They insist that the sugar of the liver has no other origin 
than glycogen, and refer to a previous experiment in which they 
obtained the following results :—One-half of the liver of a cat yielded 
165 gram sugar, and 16°91 grams glycogen = 20°52 grams sugar ; 
the other half examined three hours later contained 3°2 grams sugar 
and 15°95 grams glycogen = 20°9 grams sugar ; the difference between 
these results falls within the limits of error. The results of two new 


{rchiv., . : 
riments are then given :— 
schmer = 8" 
to an 
yeogen Ist Piece. 2nd Piece 24 hours later. 
inso- 
Sew Liver of 
Glycogen. | Sugar Total as Glycogen. | Sugar Total as 
respec. — gar. | sugar. ita gar. | sugar. 
of one 
» sugar 
in the 6-883 | 1:976| 9-623] 5-511 | 3-440| 9-563 
5 °346 1°950 7-889 2°595 3°796 7 883 
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ind F, @ ‘he difference in the two sets of totals is so insignificant that the 
of this “thors believe it to be impossible that the sugar could have had any 
offered  “urce other than the glycogen. W. N. 
rar has 
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Composition of Ewes’ and Goats’ Milk. By A. Vorcker 
(Bied. Centr., 1881, 858). 


om. Ewe Goat. 
Rich Poor. | Colostrum. 

rr 75°00 | 86°12| 69°74 | 82-02 | 84°48 | 83°51 

+s 12°78 | 2°16 2°75 | 7°02 | 6°11 | 7°34 

dled 04 inane 6°58; 5°59| 17°37 | 4°67 | 3°94 | 3°19 
e other i 2% 4°66 | 4°93 8°85 | 5°28 | 468 | 5-19 
“oC te 0°98) 1:20} 1-29 | 1-01 | 0-79 | 0°77 
n their 

Bt ge 10000 | 100°00 | 100-00 [100-00 [100-00 (100-00 
79 per J Nitrogen in casein 1:05 | 0°89 2°78 | 0-78 | 0-63 | 0°57 
sugar, Specific gravity ...... _ — 1-036 | 1°0357, 1 ‘0303 1 -0302 
ogern 1 a 
7, N. B. W. P. 

VOL, XLII. 20 
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Physiology and Pathology of the Elimination of Urea. By q 
Orrenne (Pfliiger’s Archiv., 23,446—504).—(1.) Urea Elimination 
under various Conditions.—Normal Condition.—The experiments were 
made on the author. He found that on a diet consisting of 400 grams 
bread, 300 grams meat, and 950 grams milk, the urea elimination jn 
four days became very constant, the variations averaging | gram. The 
mean of seven days’ observation gave 346 grams = 162 grams N; 
1:1 gram was passed in the feces; the total was: N of food = 1849 
grams, N excreted 17°3 grams: difference 1°6 gram retained in the 
body. 

(2) Distribution of the Urea Elimination over the Day.—The maxi. 
mum corresponds to the time of taking the largest amount of albu. 
minoids as food. 

In one period of 24 hours, 34°80 grams were eliminated, i.e., 1-45 
gram per hour. In the first four hours after the midday meal 
0°24 gram was eliminated per hour in excess of the average ; in the 
following four hours during which a meal not containing much nitro- 
gen was taken, 0°54 gram above the average was excreted. During 
the night the hourly excretion fell below average. 

(3.) First Stage of Inanition.—During a fast of 24 hours 23-9] 
grams were eliminated, t.e., 1J—11 grams below average. The body 
weight also fell 1 kilo. 

(4.) Influence of Large Quantities of Fluid.—A4 litres of water taken 
in 24 hours increased the urine by 3000 c.c., the urea by 5 grams. 
Nearly the whole effect was produced by 2 litres taken at the mid-iay 

meal. 

(5.) Influence of Coffee.—This, apparently, produces a slight dimi- 
nution on two days; without coffee, 33:21 grams and 33°60 grams 
were eliminated respectively ; on the day on which coffee was taken, 
31:97 grams were eliminated. 

(6.) Influence of Quinine.—2 grams of quinine raised the daily elimi- 
nation in one case nearly 4 grams, and in a second 4°5 grams. 

(7.) Influence of Excessive Perspiration.—Excessive perspiration in- 
duced by the subcutaneous injection of 0°02 gram pilocarpine, produced 
no effect on the urea elimination. 

(8.) Influence of Muscular Work.—The author quotes authorities on 
the generally received opinion, that muscular work does not produce 
any increase in the elimination of nitrogen unless the supply of carbo- 
hydrate material for the purpose fails. He thinks the investigations 
of Frankel on the effect of dyspnoea, which tend to show that with 
diminished oxygen there is an increased proteid metabolism, are borne 
out by his own experiments. The ascent of the Kreuzberg, neat 
Bonn, gave as the mean of six experiments 34°91 grams per diem; 
pulse, 90; respiration, 16 per minute. A single ascent, so conducted 
as to give rise to dyspnoea (pulse 140—150), gave 36°64 grams as 

result, and a second 39°71. A prolonged walk on the level, without 
any increase of frequency in the respiration, gave 34°44 grams, tle 
next day (rest) 33°81 grams, the day after (forced labour) 39+l 
grams, the next day (rest) 35°89 grams. a 

Urea Elimination in Pathological Conditions.—In a case of phthiss 
the author found the urea excreted to be in excess of the nitrogen of the 
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food ; on some days more than double in a case of acute parenchyma- 
tous nephritis ; the urea was also high in proportion to the food. 
W. N. 


Phosphoric Acid in the Urine of Ruminants. By C. Leeuw 
(Bied. Centr., 1881, 855).—In the urine of oxen fed on brewers’ 


grains, 0 93—1°13 per cent. phosphoric acid was found ; lime was also 
present. E. W. P. 


Albuminoids of the Vesicula Seminalis in Guinea-pigs. By 
H. A. Lanpwenr (Pfliiger’s Archiv., 23, 538—541).—The author finds 
that the secretion of the glandula seminalis of guinea-pigs contains 
a body having the properties of fibrinogen. W. 
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Researches on Splenic Fever. By Frser (Bied. Centr., 1881, 
856).—The poison of splenic fever in the form of spores of the an- 
thray parasite withstand dryness and cold. Animals prone to this 
fever can withstand successfully the introduction only of small quan- 
tities of the infected matter. Inoculation renders animals capable of 
resisting the infection of the stem- or spore-shaped parasites. Phenol 
camphor, boric and salicylic acid, borax, alum, and ferrous sulphate 
are useless as curative agents or disinfectants. The amount of infect- 
ing matter introduced determines the period and course of the fever. 


E. W. P. 


Fate of Morphine in the Animal Body. By E. Laypspera 
(Pfliiger’s Archiv., 23, 413—433).—The author used the method of 
Uslar and Erdmann for the detection of morphine; but, despite the 
observation of all the precautions indicated by Kaugmann, he failed to 
detect morphine in the urine of a dog poisoned with it. On the 
recommendation of Wislicenus, 0°2 gram of pure morphine and 0°3 c.c. 
of acetic acid was added to 50 c.c. of urine and the whole evaporated 
to asyrup on the water-bath. The cooled mass was then extracted 
with aleohol. The alcohol had a yellow colour, and left a resinous 
residue on evaporation which was now extracted with absolute alcohol. 
The alcoholic extract was again evaporated, the residue treated with 
distilled water containing a few drops of dilute acetic acid; the acid 
solution was then shaken with amyl alcohol at 70°, fresh portions being 
ued, and the operation repeated until a perfectly clear and colourless 
‘lution was obtained. The amyl alcohol was then removed by a 
separating funnel, the acid solution again evaporated, treated with hot 
amyl alcohol, and made alkaline. The amyl alcohol extracts were 
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rg, neat H® then evaporated on the water-bath, and the brown residue, weighing 
er diem; #02766 gram, was. submitted to various reactions. A small portion 
ynducted HM of the residue placed on a slide under the microscope, treated with 
ams as & dilute hydrochloric acid, and left to evaporate, yielded crystals 
without 7% whose form and reaction with Fréhde’s reagent left no doubt as to 
ams, the HM the presence of morphine. The remainder was dissolved in water 
r) 39°01 HF saturated with ammonia, and allowed to stand for 24 hours, a brown 

us crystalline precipitate formed which, whez dried, weighed (094 gram, 
phthiss tepresenting about 50 per cent. of the morphine originally added to 
nn of the HM the urine, 


202 


Tae 
: 


ae ee 


544 ABSTRACTS OF CHEMICAL PAPERS, 


Experiments were then made with dogs which were poisoned with 
morphine, either in the form of hydrochloride or sulphate. 

(1.) 0°20 gram morphine hydrochloride was injected subcutaneously, 
and 26 hours after, although the effects of the poison had been most 
marked, the author failed to detect morphine in 100 c.c. of urine. 

(2.) 0°40 gram were injected on one day, and 0°20 gram on each 
of the two following days. Morphine could not be detected in the urine. 

(3.) A large dog took 2°50 grams morphine hydrochloride, bat it 
could not be detected in the urine. 

(4.) After injecting 0°80 gram morphine hydrochloride into the 
jugular vein, 90c.c. of the urine of the next day gave the morphine 
reactions, although the author failed to find it in the blood three hours 
after the injection. 

From these experiments, the author concludes that only a part of the 
morphine taken into the stomach is absorbed, while part gets involved 
in the faeces and is so lost. When, however, the poison is injected 
subcutaneously, he is of opinion that the alkaline blood destroys and 
decomposes it, so that only very minute traces of morphine or, at the 
most, the products of its decomposition, can be detected in the urine. 

W.N. 

Phosphorus Poisoning in Hens. By A. Frinker and F. Roz. 
MANN (Zeits. Physiol. Chem., 4, 439—450).—The experiments were 
made during fasting, and the phosphorus administered in the solid 
form in a bread pill. The excreta were collected and weighed, and 
the water, nitrogen, and uric acid in them estimated. The tire 
experiments made show a very apparent increase of tissue change. 
Ezperiment I.—I1st and 2nd day (simple fasting) 1:1 gram nitrogen 
was eliminated ; on the 4th and 5th day 0°58 gram; on the 6th and 
7th day (after phosphorus had been given) the nitrogen rose to 1'2! 
and 1°71 gram. Theuric acid showed a similarincrease. The results 
in the 2nd and 3rd experiments were even more marked; of the 
nitrogen in experiment II, before the phosphorus was given, 28'(7 
per cent. was due to uric acid. After phosphorus was given 717 
per cent.; an enormous diminution in the number of red _blood- 
corpuscles was also observed to follow the administration of the phos- 
phorus. W. N. 


Chemistry of Vegetable Physiology and Agriculture. 


Origin and Function of certain Microzymas. By A. Bécuaw 
(Compt. rend., 92, 1344—1347).—The author terms microzymas certai 
molecular granulations which appear in various fermentations before 
any other organised production, which exist in a great number o 
rocks, calcareous and otherwise, and in all the centres of activity of 
living organisms whether animal or vegetable. He has endeavoured 
to trace their origin, and to find out, if possible, the part they play“ 
the natural world. 
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ned with 1. Microzymas and Bacteria from Marsh Lands.—Whenever vege- 


table and animal detritus accumulates beneath the surface of water, 


neously, there bacteria and isolated microzymas are to be found. They were 
en. Most very abundant in the basin containing aquatic plants in the Jardin 
me. des Plantes at Montpellier, and on careful examination were found to 
on each give off nitrogen, carbonic anhydride, and marsh-gas. By distilla- 


1e urine, 


bat i tion of 50 litres of this water, sufficient alcohol and acetic acid could 
», bat i 


be obtained to permit of easy recognition. 

2. Microzymas from Building Land and Pot-mould.—Earth from the 
environs of Montpellier was levigated with creasoted water, and the 
imperfectly separated microzymas were made to act as ferments upon 
sugar and starch. The fermentation of sugar was very slow, lasting 
for nearly two years; alcohol and acetic acid were produced without 


into the 
norphine 
ee hours 


rt of the any trace of butyric acid, but the residue from the distillation was 
involved acid, and doubtless contained tartaric acid. With starch, alcohol and 
injected JF butyric acid were found in abundance together with acetic and lactic 
roys and erids. 

r, at the The mould used in the Jardin des Plantes is crowded with microzy- 
v x mas mixed with bacteria. 15 grams of this fine earth were introduced 


into 500 grams of thin starch-paste and set aside for three months; 
at the expiration of this time it was examined, and there were sepa- 
rated alcohol; sodium acetate, 5 grams; crude butyric acid, 8 grams ; 
calcium lactate, 10 grams. 

In a somewhat similar manner road-dust, which contains no traces 
of bacteria, was shown to be loaded with microzymas; it readily 
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nge. induced fermentation, and alcohol and acetic acid were obtained from 
nitrogen H® the decomposition of the organisms without the intervention of sugar 
6th _ or starch. 

> to 12 In all phenomena of slow combustion or eremacausis, it is easy to 
“ —_ prove the presence of molecular granulations, similar to, if not identical 
; é with, microzymas. Thus, a dead cat was buried in a quantity of pure 
n, 28 1 chalk, and the whole enclosed in a glass vessel. It was kept for six 
—_ 0 years and then opened ; there remained of the cat nothing but a few 
| blood: fragments of the vertebral column and some of the larger bones. 
~ a The portions of the chalk which were taken from the top inner layers 


dissolved, without residue, in dilute hydrochloric acid, but the lower 
layers upon which the animal originally lay were full of micro- 
zymas. The chalk from the latter rapidly liquefied starch-paste, con- 
verting it into alcohol, acetic and butyric acids, and when treated 
with hydrochloric acid, was not wholly soluble, the microzymas being 
left behind. The principal difference which the author has made 
out between the microzymas obtained from the dead animal, and 
those originally existing in the chalk, is that, ander similar condi- 


ire. 


— tions, the former are easily converted into bacteria, whilst those from 
, ie “ the chalk never change their form. 

18 The conclusions drawn from the foregoing investigations are, that 
mber of g 


the microzymas which are to be found in chalk, in rocks, in earth, 
in road-dust, or in marshes, have their origin in the microzymas, 
which form an integral part of every living organism; their physio- 
logical function, after death, is the total destruction of this organism, 
and, this necessary destruction being effected, they remain, according 
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to circumstances, imbedded in the soil or distributed through the 
air, where perhaps they fulfil other at present unknown functions. 
In connection with this subject, the following is a reply to a note 
of M. Béchamp, by Chamberland and Reux (ibid., 1347), in which 
they deny the existence of the microzyma crete. They state that as 
the result of experiments which were instituted with a view of 
ascertaining if natural chalk could give rise in appropriate media, 
to various fermentative actions, and especially to the lactic and 
butyric fermentations, they have never been able to induce any fer. 
mentation whatever, or to obtain any microscopic organisms. They 
consider that Béchamp has not taken all the precautions necessary 
to eliminate causes of error which are inherent to this class of in. 
vestigations; nothing is easier than to obtain the results described 
by Béchamp; itis simply necessary to take no further precautions 
than he has taken, for all the causes of error resulting from organic 
germs foreign to the chalk, germs in the air, in the water, and on the 
surface of the vessels used, are favourable to the success of fermenta- 
tive experiments, such as he has brought forward. They are of 
opinion that, if Béchamp reproduces his former experiments under 
more careful and exact conditions, he will find that his new results will 
be in accordance with their own; that is to say, he will obtain neither 
fermentation nor production of microscopic organisms. They conclude 
by saying that geologic microzymas have no existence. 
Pasteur, however, inclines to the existence of microzymas. In the 
Bull. de VAcad. de Méd., 20, 627, he says: “ In our experiments, we 
have noticed this remarkable circumstance—that all natural earths 
which we have had occasion to examine contain germs capable of 
inducing a peculiar fermentative or septic action.” J. 


Chemical Distinctions between Living and Dead Proto 
plasm. By O. Loew and T. Boxorny (Pfliiger’s Archiv., 25, 150— 
164).—Different varieties of freshwater alge have, as the authors have 
determined, .the power of precipitating metallic silver from alkaline 
solutions. This power exists only during life, and disappears at 
death. The silver solution used in these experiments contained 1 part 
silver nitrate in 100,000 parts of water. For its preparation 13 ce. 
of caustic potash solution of sp. gr. 1°33 and 10 e.c. ammonia 
solution of 0-964 sp. gr. were mixed and diluted to 100 e.c. 

1 c.c. of this solution and 1 ¢.c. of a 1 per cent. silver solution were 
mixed and diluted to a litre; the solution was found to react even 
when made 10 or 20 times weaker. Aldehyde and benzaldehyde 
reacted with this solution, pyrogallol and quinol with a solution of 
1 part silver nitrate in 12,000 of water, formic acid with 1 in 1000. 
No known body was found to react with a solution of 1 in 1,000,000. 
Spirogyra and Zygnema were the alge experimented on, and these were 
grown in spring water containing "1 per cent. of dipotassic phosphate 
and ammonic nitrate. The zygnema plants, when gently dried be 
tween filter-paper, yielded— 
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A very short time after being placed in the silver solution, the 
alge became dark-coloured from deposited silver ; in 12 hours some cells 
were quite black, and very few showed no deposit. Exposure for five 
minutes to a temperature of 50°C. sufficed to destroy this property, as 
also an hour’s immersion in a 1 per cent. solution of copper sulphate, 
of salphuric acid, or of soda, or by exposure to ether vapour. 
Immersion in a watery solution of quinine acetate, 0'2 per cent., had 


cauti : i 

ora no effect, nor had solution of veratrin. This property of protoplasm was 
deat observed also in Chladophora, various plant-hairs, and in the roots and 
pa growing stalks of phanerogams. Negative results were obtained with 


growing yeast and mucor. The authors are of opinion that the 
results are dependent on the presence in living protoplasm of some 
members of the aldehyde-group. W.N. 
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Aldehyde Nature of Living Protoplasma. By O. Loew and 
T. Boxorny (Ber., 14, 2508—2512).—This communication is part in 


In the answer to Reinke (this vol., 243). The authors have distilled portions 
nts, we of the alge, zygnema and spirogyra, with water, collected the first 
| earths few c.c. of distillates, tested them, and found no reduction of silver, 


and therefore infer that if formaldehyde is the first product assimi- 
lated by living plants that it (at least in these cases) is so quickly 
used up, that not even a trace of it is to be found. The reducing 
action of the distillate from poplar and willow is, they think, possibly 


able of 


» 
Proto- 


, 150— due to the presence of salicylaldehyde (or a derivative thereot), which 
rs have they point out is volatile with steam in spite of its high boiling 
Ikaline point,—Reinke having suggested that the reducing body could not 
ars at be an aromatic aldehyde because of the high boiling point of the 


latter. 

The authors then state that this reducing power is not due to sugar 
or tannin, which are frequently present in plants, several cells 
having no sugar at all possessing this power, and moreover living 
cells reduce alkaline silver solution, which are by far too dilute 


1 part 
13 ce. 
:monia 


n were 


rt even (containing zg523505 Ag) to be affected either by sugar or tannin. 
lehyde And further, they maintain that the reducing substance is not soluble 
‘ion of m water, for the cells lose this property when they are killed by 


| 1000. 
),000. 


means which remove no perceptible quantity of soluble substances, 
besides the living cells produce greater reduction in weak (+57'550) 


e were than in concentrated (;;5 Ag) alkaline silver solutions, which can 
sphate be accounted for from the fact that the cells are killed quicker in the 


ed be- latter case. Moreover, the microscopic examination shows that the 
cell-juice, which filters out, on account of the contraction of plasma- 
tubes caused by the reaction, never contains metallic silver. As this 
power of reduction, as a rule, ceases when the plant is killed, the 


authors consider that it is only the living protoplasm, or the active 
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principle of the albumin of the cell, which contains the aldehyde 
group, and that it really is only a function of this protoplasm. When, 
however, the plant is killed by an alkaloid (strychnine) the silver 
reducing power is retained in a marked manner; this anomaly is thus 
explained: the strychnine (its presence is easily recognised in the 
cells) combines with the active albumin, and hence prevents the 
removal of the aldehyde group; but if this combination is destroyed, 
as, for example, by the action of dilute acids or alkalis or of tannin, 
then also the aldehyde group can and does disappear. D. A. L. 


Relation between the Decomposition and Formation of 
Carbonic Anhydride. By J. B. Lawes (Bied. Centr., 1881, 851)— 
The amount of carbon as carbonic anhydride which per acre and year 
is given to the air of Great Britain is reckoned at 3942 lbs. from 
burnt coal, 300 Ibs. from imported material, and 1275 Ibs. from home 
produce, making in all 5517 Ibs. The weight of carbon as carbonic 
anhydride resting over every acre of land is 14,000 lbs., therefore in 
three years, by reason of fresh additions, the quantity would more than 
double itself but for some compensating influence. As the plants 
cannot consume all the excess of carbonic anhydride, it is thought that 
the ocean absorbs a very large proportion, which, even at considerable 
depths, is known to contain this gas. E. W. P. 


Occurrence of Salicylic Acid in the Violacez. By K. Muay. 
DELIN (Pharm. J. Trans., 12, 627—-628).—Salicylic acid in the free 
state occurs in the leaves, stems, and rhizomes of the differnt 
varieties of V. tricolor and in V. syrtica, whilst the petals and seeds 
contain only traces of the free acid, and a substance which on boiling 
with hydrochloric acid yields salicylic acid. The leaves of the 
V. odorata do not contain any of the acid, but on boiling the rhizomes 
with hydrochloric acid, salicylic acid is readily detected, and is present 
probably as a glucoside. In the other varieties of the Violacee, 
salicylic acid is present only in traces, or entirely absent. 

The property of salicylic acid to prevent germination probably 
accounts for the fact that only traces of the free acids are found in the 
seeds. 

The quantity of acid in the different varieties varies from 01441 to 
0:0829 per cent. calculated on the dried herb free from ash. 

Besides salicylic acid, the presence of a body giving an intense 
yellow colour with alkalis and a precipitate with basic lead acetate 
was detected. L. T. O'S. 


Analysis of a Wheat Plant-ash. By A. Cavazzi (Bied. Centr, 
1881, 857).—In the ash of a wheat plant there was found— 
Fe,03. 

K.0. MgO. CaO. PO; SOs. SiO, (Mn,0,). 

26°98 12°34 3°01 56°39 0°62 0°62 0°04 pts. p.¢ 

E. W. P. 

Perishing of Wheat, Rape, and Clover in Winter. By ¢ 

Breyman (Bied. Centr., 1881, 829—833).—An agricultural paper 1 
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Idehyde 

When, 
e silver 
is thus 


which the causes of the perishing of young wheat, &c., during the 
winter are detailed, and methods are proposed which shall reduce the 
joss thus occasioned. E. W. P. 


in the Action of Frost on Evergreens. By J. W. Mout (Died. Centr., 
nts the 1881, 858).—When leaves are frosted, the ice exists either on the 
stroyed, surface or in the intercellular space; this causes an alteration in the 
tannin, colour to a dark green. The ice is formed from the water in the cells, 


out of which it is forced, but returns when the ice thaws; then the 
original colour is assumed. When the leaf is thawed, a partial vacuum 
is formed in the intercellular space. The leaves when frozen hang 
downwards, but when thawed recover their normal position in about 
7—30 minutes. E. W. P. 
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Valuation of Fodders. By A. Lecierc and others (Bied. Centr., 
1881, 816—823).—Leclere reduces the starch-equivalent of fat in 


fore in fodders from 24 to 2, and considers that the relative prices of carbo- 
re than hydrates, fat, and albuminoids should be 1: 2:6. The value of the 
plants non-nitrogenous constituents is reckoned at 0°08 M. per kilo., and 
ht that that of the albuminoids at 0°48 M. A calculation is given to show 


how, by the use of these figures, a close approximation to market 
prices 1s obtained. J. Koénig finds that the value of the food-con- 
stituents varies each year with the value of fodder, so that each 
season necessitates a fresh valuation: A. Mayer considers that the value 
of the three constituents in fodders remains the same, and that the 
value of the fodder must be determined by what it contains; but this 
is unsatisfactory, for the same constituents in different foods have not 
the same feeding value; digestibility, palatability &c., exercising a 
considerable influence. 
On comparison of linseed cakes of approximately like value, and 
containing equal amounts of albuminoids and carbohydrates, but dif- 
ferent percentages of oil, it appears that the value of 1 kilo. oil must 
be reckoned at 0°22 M., and that 1 kilo. of oil in palm-nut cake costs 
016M. In the same way, it is shown that 1 kilo. carbohydrates in 
turnips and potatoes costs 0°11 M.; and by substitution of the value 
of fat and carbohydrates for their percentages in rape and palm-cake 
the value of albuminoids is obtained; this value is 0°3,M. per kilo. 

me. BP. 
Cultivation of Soja Bean. By Sranet and others (Died. Centr., 
1881, 837—-842).—A series of papers in which the cultivation of the 
soja bean is advocated as a prolific and remunerative crop, not only 
useful for cattle, but also, when boiled or roasted, as food for man. 

EK. W. P. 
Chevalier Barley. By J. S. Wacyer (Bied. Centr., 1881, 828).— 
Chevalier barley is shown to be the best sort, when grown under 
favourable conditions. E. W. P. 


Linseed Cakes and Linseed Meal. By Hotpertetss (Bied. Centr., 
1881, 823).—This paper calls attention to the adulteration of linseed 
cakes and linseed meal with various other meals, as that of rape cake, 
per 18 &c.; also a table is given showing the very great variation which may 
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exist between various samples as regards the percentage of oil (5~ 
17°5 per cent.). 
Although the German cakes are less rich in oil than those imported, 
they are frequently to be preferred, because the imported cakes have 
enerally a higher percentage of water, and although richer in oil, the 
oil is liable to be rancid. E. W. P. 


Cultivation of Potatoes, and the Feeding Value of Various 
Sorts. By C. Scument and others (Bied. Centr., 1881, 833—837). 
—By comparing the yields of various kinds of potatoes, Schmehl finds 
that Yellow Rose ona heavy soil does well, but that Richter’s Impera- 
tor is backward, and Gleason’s seed is very liable to disease. Girand, 
out of 32 sorts, finds Magnum Bonum and Early Rose the best. 
Nessler, out of 96 kinds, finds that the Saxon “‘ Zwiebel”’ potato has the 
highest percentage of starch (20°5), then Late Rose and Biscuit. 

E. W. P. 


The High Percentage of Phosphoric Acid in Volcanic Soils, 
By Riccrarvit (Bied. Centr., 1881, 852).—The author does not agree 
with Gasparin, that the fertility of volcanic soils is due to the large 
amount of phosphoric acid which they coatain. There is far more 
acid present than is necessary, as +5255 iS quite sufficient for growth; 


—=— = me oe ad 
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bnt the fertility is rather due to favourable climate and high percentage : 
of organic matter, which sometimes amounts to 20 per cent. ’ 
E. W. P. 
Coarse and Fine-grained Superphosphates. By F. Fanrser d 
(Bied. Centr., 1881, 853).—The activity of saperphosphates is depend- th 
ant on the fineness of the grain; the finer the grain the smaller is the T 
yield of the crop, the coarser grains always containing more soluble of 
phosphate than the fine, although they may be part of the same sample; ce 
moreover, the soluble phosphate in the fine-grained sample is the most dt 
readily absorbed by clay soils. KE. W. P. 
Deportment of Various Phosphates in the Soil. By Hor (2 
MEISTER (Bied. Centr., 1881, 813—816).—The plots, 15 in number, Wl 
were ,'5 morgen in size, and the manures applied in triplicate, 1 kilo. an 
of phosphoric acid being applied in each case. The results showed ray 
that reduced phosphates were as good in their action as the soluble tu 
phosphates in the soil, which was a sterile sandy soil, very poor in de 
lime. To determine the depth to which applied phosphates sank in 
the soil, boxes containing the same soil as that of the experimental ia 
plots were sunk, and exposed freely to the weather ; after a top dress in 
ing of various phosphates, it was found that the phosphates had not I, 
descended more than 10 cm., although in the case of a “‘ super,” phos- sol 
phoric acid was found at a depth of 20cm. Also it was noticed that uit 
dicalcium phosphate remained unaltered during the experiment, and sod 
that in such a soil the monocalcium phosphate was not converted into ch 
the tribasic compound. E. W. P. os 
c 
Analysis of Mud. By J. Kénica (Bied. Centr., 1881, 853).—Mud JB sed 
from the town-moat of Munster contained 59°27 of air-dried substance, pus 
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(S— and in this dry matter there were present : 0°6 per cent. N, 0°704 P,O,; 
(419 K,0 (soluble in HCl); 0°512 K,0 (soluble in H,SO,); 13:17 
ted, CaCO;; and 48°37 sand. E. W. P. 


On Marl, Sea Mud, &c. By J. Konic (Bied. Centr., 1881, 854). 
—Analyses of marl, sea mud, and residues from Lahn phosphorite 


factory. E. W. P 


yera- Analytical Chemistry. 


: the A New Eudiometer. By N. Soxoxorr (Jour. Russ. Chem. Soc., 
1882, 56—62).—The instrument is a modification of Doyére’s gas- 


P. pipette. Two platinum wires are sealed into the top of the graduated 
: receiver, which has the form of an ordinary eudiometer, and is sur- 

oils. ‘ rage 

| rounded by water, in order to keep its temperature constant. The 
te measurements and explosions can be made in the same vessel, so that it 

‘ale is unnecessary to transfer the gas into a separate eudiometer, except 


for absorptions. The arrangement will be easily understood by a 
tage reference to the drawing in the original paper. It allows of quick 
operations, the results of which are very satisfactory. B. B. 


Apparatus for Fractional Distillation. By W. Hempen (Zeits. 
RSEY Anal. Chem., 20, 502).—Instead of the fragile Henninger-Le Bel tube, 


yend- the author uses a long wide glass tube, filled with solid glass beads. 
s the The cooling effect of the latter is such that it is possible, by means 
luble of this simple contrivance, to obtain alcohol of 95 per cent. from 18 per 
iple; cent. alcohol, by a single distillation, provided the operation be con- 


most ducted slowly. O. H. 


Absorption of Oxygen by Metallic Copper. By W. Hemret 
LorF- (Zeits. Anal. Chem., 20, 499).—Metallic granulated copper moistened 


uber, with a solution consisting of equal parts of a saturated solution of 
kilo. ammonium carbonate and ammonia solution of 0°93 sp. gr., absorbs 
owed rapidly and completely large quantities of oxygen from gaseous mix- 
luble tures. The author utilises it as an absorbent in gas analysis, and 


or in declares his method to be preferable to the pyrogallol process. 


ental _ A New Method for the Quantitative Estimation of Chlorides 
ress. in the Urine, with a Note on the Chemistry of Mercury. By 
1 not I. Haben and J. Fernuowz (Pfliiger’s Archiv., 23, 85—126).—In a 
solution of urea containing sodium chloride, a solution of mercuric 
that nitrate gives a permanent precipitate, only so soon as the whole of the 
, and sodium chloride is decomposed by the mercurial solution into mercuric 
| jnto chloride and sodium nitrate. Liebig’s method for the estimation of 
chlorides in urine is based on this fact, and the authors chiefly concerned 
themselves with testing it. The experiments were made with urea, 
-Mud sodium chloride, and mercuric nitrate, prepared and purified with every 
ance, possible precaution ; the results were all too high, the error amounting 
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exist between various samples as regards the percentage of oil (5~ 
17°5 per cent.). 

Although the German cakes are less rich in oil than those imported, 
they are frequently to be preferred, because the imported cakes have 
generally a higher percentage of water, and although richer in oil, the 
oil is liable to be rancid. . Ww. PB, 


Cultivation of Potatoes, and the Feeding Value of Various 
Sorts. By C. Scument and others (Bied. Centr., 1881, 833—837), 
—By comparing the yields of various kinds of potatoes, Schmeh| finds 
that Yellow Rose on a heavy soil does well, but that Richter’s Impera- 
tor is backward, and Gleason’s seed is very liable to disease. Girand, 
out of 32 sorts, finds Magnum Bonum and Early Rose the best. 
Nessler, out of 96 kinds, finds that the Saxon ‘‘ Zwiebel ” potato has the 
highest percentage of starch (20°5), then Late Rose and Biscuit. 

EK. W. P. 


The High Percentage of Phosphoric Acid in Volcanic Soils, 
By Riccrarpi (Bied. Centr., 1881, 852).—The author does not agree 
with Gasparin, that the fertility of volcanic soils is due to the large 
amount of phosphoric acid which they coatain. There is far more 
acid present than is necessary, as ;5%55 iS quite sufficient for growth; 
bnt the fertility is rather due to favourable climate and high percentage 
of organic matter, which sometimes amounts to 20 per cent. 


E. W. P. 


Coarse and Fine-grained Superphosphates. By F. Farssr 
(Bied. Centr., 1881, 853).—The activity of superphosphates is depend- 
ant on the fineness of the grain; the finer the grain the smaller is the 
yield of the crop, the coarser grains always containing more soluble 
phosphate than the fine, although they may be part of the same sample; 
moreover, the soluble phosphate in the fine-grained sample is the most 
readily absorbed by clay soils. E. W. P. 


Deportment of Various Phosphates in the Soil. By Hor. 
MEISTER (Bied. Centr., 1881, 813—816).—The plots, 15 in number, 
were ;'5 morgen in size, and the manures applied in triplicate, 1 kilo. 
of phosphoric acid being applied in each case. The results showed 
that reduced phosphates were as good in their action as the soluble 
phosphates in the soil, which was a sterile sandy soil, very poor in 
lime. To determine the depth to which applied phosphates sank in 
the soil, boxes containing the same soil as that of the experimental 
plots were sunk, and exposed freely to the weather ; after a top dress 
ing of various phosphates, it was found that the phosphates had not 
descended more than 10 cm., although in the case of a ‘‘ super,” phos- 
phoric acid was found at a depth of 20cm. Also it was noticed that 
dicalcium phosphate remained unaltered during the experiment, and 
that in such a soil the monocalcium phosphate was not converted into 
the tribasic compound. E. W. P. 


Analysis of Mud. By J. Kénie (Bied. Centr., 1881, 853).—Mud 
from the town-moat of Munster contained 59°27 of air-dried substance, 
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5 and in this dry matter there were present: 0°6 per cent. N, 0°704 P,O,; 
(419 K,O (soluble in HCl); 0°512 K,0 (soluble in H,SO,); 13°17 
ted, CaCO;; and 48°37 sand. E. W. P. 


the On Marl, Sea Mud, &c. By J. Konic (Bied. Centr., 1881, 854). 
—Analyses of marl, sea mud, and residues from Lahn phosphorite 
factory. EK. W. P. 
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: the A New Eudiometer. By N. Soxonorr (Jowr. Russ. Chem. Soc., 
1882, 56—62).—The instrument is a modification of Doyére’s gas- 

“ pipette. Two platinum wires are sealed into the top of the graduated 

oils, receiver, which has the form of an ordinary eudiometer, and is sur- 
rounded by water, in order to keep its temperature constant. The 

gree measurements and explosions can be made in the same vessel, so that it 


is unnecessary to transfer the gas into a separate eudiometer, except 
for absorptions. The arrangement will be easily understood by a 
reference to the drawing in the original paper. It allows of quick 
tage operations, the results of which are very satisfactory. B. B. 


Apparatus for Fractional Distillation. By W. Hempen (Zeits. 
Anal. Chem., 20, 502).—Instead of the fragile Henninger-Le Bel tube, 
the author uses a long wide glass tube, filled with solid glass beads. 
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s the The cooling effect of the latter is such that it is possible, by means 
luble of this simple contrivance, to obtain alcohol of 95 per cent. from 18 per 
aple ; cent. alcohol, by a single distillation, provided the operation be con- 
most #% ducted slowly. O. H. 
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lorr- fm (Zeits. Anal. Chem., 20, 499).—Metallic granulated copper moistened 


nber, J Witha solution consisting of equal parts of a saturated solution of 
kilo. ammonium carbonate and ammonia solution of 0°93 sp. gr., absorbs 
owed rapidly and completely large quantities of oxygen from gaseous mix- 
luble tures. The author utilises it as an absorbent in gas analysis, and 
or in J ‘eclares his method to be preferable to the pyrogallol process. 
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j not #% J. Hazen and J. Fernnowz (Pfliger’s Archiv., 23, 85—126).—In a 
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themselves with testing it. The experiments were made with urea, 

-Mud # ‘dium chloride, and mercuric nitrate, prepared and purified with every 
tance, J pssible precaution ; the results were all too high, the error amounting 


q 
4 
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in neutral solutions to 18°5—25-3 per cent., and in solutions acidified 
with nitric acid to as much as 24°5 per cent., and even 37°1 per cent, 
Naturally estimations of urea corrected for chlorides estimated in this 
way would also be in error 2—8 per cent. 

Far too low a value was obtained by operating on urine treated with 
baryta mixture if it was neutralised, a little too high if it was made acid. 
For the determination of the true amount of chlorides present, the 
method of titration with silver after fusion with soda and potassic nitrate 
was adopted, direct estimation of chloride with silver in the urine after 
treatment with baryta, did not give concordant results; the average 
error was 8 per cent. too high. On the other hand, the authors 
found that direct titration could be carried out if the urine was acidu. 
lated with nitric acid. A special method was used. 15 c.c. of the urine 
and baryta mixture were taken, neutralised with nitric acid, then 10 drops 
of nitric acid (sp. gr. 1°119) were added, and afterwards the silver solution 
(1 ec. = 0°01 gram sodium chloride), so long as any precipitate fell. 
A small portion was then filtered into a test-tube, and a drop of silver 
solution added ; if a decided opalescence was obtained, the test portion 
was returned to the original liquid, and 0:1 ¢.c. of the silver solution 
added, and the test again applied until the opalescence obtained was 
no longer marked ; an equal quantity was then filtered into another 
test-tube, and two drops of a 1 per cent. solution of sodium chloride 
added ; if the opalescence obtained in this case was equal to that in 
the former, the right point was reached. The experiment was repeated 
by mixing in the whole of the silver solution at once, and applying 
the test to filtered portions as before ; if in this case there was a decided 
difference between the opalescence produced in the two test portions, 
then another experiment was made, using less or more silver solution, 
as was indicated. The results are stated to agree very closely together, 
and the authors claim that the method is more rapid than Neuhaven’s 
method of fusion, the amount of silver necessary to precipitate the 
chlorides being thus determined. A second portion of 15 c.c. of the 
urine and baryta mixture was taken, and the chlorides precipitated; 
the urea was then estimated by Liebig’s method, no correction for 
chlorides being required. The results were very satisfactory. 
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W. N. 

Further Investigations on the Quantitative Determinations 
of Chlorides in Urine treated with Baryta Mixture and Acidi- 
fied with Nitric Acid. By L. Hapen (Pyfliger’s Archiv., 24, 2).— 
The author finds the method described by himself and Fernholz difi- 
cult of application to dog’s urine, as the silver precipitate blackens very 
quickly owing to the formation of sulphide; this may be in a great 
measure avoided by very quick filtration. The results tend to be too 
high. There is no trouble with the urine of horses, oxen, and guinea 
pigs. For the urine of animals generally, a silver solution of sucha 
strength that 1 c.c. = 0°005 gram NaCl was found to be most con 
venient. Ww.N 


Decomposition of Silicates by Bismuthic Oxide. By W. 
Hempet (Zeits. Anal. Chem., 20, 496).—Lead oxide has been proposed 
by 8. Bong (Bull. Soc. Chim., 29, 50) for the decomposition of sili- 
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cates, in order to render them soluble in acids. On account of the diffi- 
culty experienced in obtaining absolutely pure lead oxide, the author 
proposes to substitute for it bismuth nitrate, as this occurs in com- 
merce in a state of purity, and offers the advantage of remaining solid 
at the temperature at which it loses its nitric acid. 0°5 gram of sili- 
cate is mixed with 10 grams of the nitrate, the mixture gently heated 
until red vapours cease to escape, the temperature being then raised 
until the mass is fused, in which condition it is kept for about ten 
minutes. The product is heated with strong hydrochloric acid, the 
silica then separated as usual, and from the solution the greater part 
of the bismuth removed by precipitation with water, the rest with 
sulphuretted hydrogen. The analysis is then proceeded with as 
usual. O. H. 


oo Detection of Sulphur. By R. Brunner (Zeits. Anal. Chem., 20, 
390).—If a little strong potassium hydroxide solution and a few 
drops of commercial nitrobenzene and alcohol are added to a substance 
containing sulphur, a red coloration will after some time appear, in 
consequence of the reduction of the nitrobenzene. O. H. 


Estimation of Phosphoric Acidin the Ashes of Plants. By E. 
y. Raumer (Zeits. Anal. Chem., 20, 375).—Attention is drawn to the 
fact that during incineration, a not inconsiderable quantity of pyro- 
phosphate is formed, and a corresponding deficiency in the amount of 
P.O; found is occasioned, unless care is taken to again convert the 


y }. pyro- into the ortho-phosphate before precipitating with magnesia or 
nolybdic solution. O. H. 
1ons, 

ree Estimation of Potash in Potassium Sulphate. By Wesr 


ther, Mi (Zeits. Anal. Chem., 20, 387).—For the accurate determination of 
potash in the sulphate, it is necessary to convert the latter into the 
chloride by means of barium chloride. The precipitated barium sul- 
phate invariably carries down with it some of the potash, and a cor- 
rection has to be made to obtain correct results. 

At Stassfurt, the determination is carried out as follows :—10 grams 
of the salt are dissolved in 350 c.c. of boiling water, and 25 c.c. of 
25 per cent. HCl. By very careful addition of barium chloride to the 
boiling potash solution, the whole of the sulphuric acid is removed, and 
in a fraction of the potassium chloride solution thus obtained, the 
{iff amount of potash is determined as described in a former paper (Zeits. 
Anal. Chem., 20, 190). It is found by experience that each cubic 
centimetre of BaSO, thrown down (10 grams of K,SQ, yielding 2°99 
cc. of BaSO,) carries down with it twice as much potassium as is 
contained in 1 c.c. of the solution made up to 500 ¢.c. Hence a cor- 
rection is made by calculating from the amount of sulphuric acid 
contained in the salt, the volume of the barium sulphate, and making 
up the total volume of the solution to 500, less that volume of BaSQ,. 

O. H. 

Analysis of Metallic Zinc. By O. Giinrner (Zeits. Anal. Chem., 
osed 20, 503).—100 grams of the sample to be analysed are treated with 
successively added small quantities of hydrochloric acid, so that a 
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little of the zinc remains undissolved. The residne contains all the 

lead, copper, cadmium, and some iron and zinc. It is treated with 

pure nitric acid, the solution evaporated, the residue taken up with 
water, and the insoluble matters (sand, slag, coke, and some antimonic 
oxide) separated by filtration. From the filtrate, the lead is precipi. 
tated by sulphuric acid, and the copper and cadmium by sulphuretted 
hydrogen, and separated by any of the ordinary methods. In the fil. 
trate from the sulphuretted hydrogen precipitate, the iron is oxidised 
by bromine, and precipitated as oxide, together with a little zinc, by 
careful addition of ammonia, the iron oxide being obtained in a state 
fit for weighing by redissolving and again precipitating. 
The chlorine is determined in a second quantity of 100 grams of the 
material dissolved in pure nitric acid, the sulphur, antimony, and 
arsenic in another quantity of 100 grams by carefully dissolving it in 
dilute sulphuric acid, pure zine being added towards the end of the 
operation. The gas evolved is first passed through a solution of cad- 
mium cyanide in potassium cyanide, the precipitated cadmium sulphide 
being weighed; then through silver nitrate solution, in which SbH, 
causes a precipitation of SbAg,, while AsH; separates metallic silver. 
The precipitate is collected, heated with dilute nitric acid, the Sb,0, 
weighed, and the silver determined in the solution. From the amount 
of the latter the percentage of arsenic may be calculated after sub- 
traction of an amount proportional to that of the antimony found. 
O. H. 

Preparation and Use of Ammonium Molybdate Solution. 
By Kuprrerscoiacer (Bull. Soc. Chim., [2], 36, 644—648).—It is a 
matter of indifference whether the ammonium molybdate solution is 
poured into the nitric acid, or vice versd, provided the liquids are sufl- 
ciently dilute, and are mixed gradually, with continual agitation. The 
deposit which forms in solutions of ammonium molybdate in nitric 
acid consists of yellow anhydrous molybdic acid, with small quanti- 
ties of ammonium nitrate. Its formation is due to the presence of 
nitric acid, and the use of too little water. 

The following recipe differs only from that of Champion and 
Pellet in that the ammonia and nitric acid are more dilute. 10 grams 
molybdic acid are dissolved in 15 c.c. ammonia diluted with 30 c.c. of 
water and-the solution poured little by little into 50 c.c. nitric acid 
diluted with 50 c.c. of water. The liquid is allowed to stand for 
some hours at 40—45°, and then filtered. The solution thus obtained on 
is very sensitive, and will remain clear for two months. If the 
molybdic acid is free from phosphoric and arsenic acids and from 
silica, it is preferable to add the ammonium molybdate directly, 
without previous acidification, to the strongly acid solution containing 
the phosphoric or arsenic acid to be estimated. 

The different methods of using the solution, viz. (1), to pour the 
dilute acid solution of phosphoric or arsenic acid into an excess of 
ammonium molybdate in nitric acid, agitate briskly, and allow to 
stand for some time at 40—45°; (2) to add the ammonium molybdate 
dissolved in nitric acid to the strongly acid solution to be tested; 
(3) to dissolve the substance in excess of nitric or hydrochloric acid, 
add excess of ammonium molybdate (not in nitrie acid), and boil; all 
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give equally good results, provided the molybdic acid is in excess, and 
the solution is free from tin, lead, silver, antimony, and organic 
matter, especially tartaric acid, the addition of which has been re- 


| the 
with 


ith . 
hee commended by Fresenius. C. H. B. 
aia Volumetric Determination of Molybdic Acid. By F. Mavro 


and L. Danest (Zeits. Anal. Chem., 20, 507).—0°2 to 0°5 gram of the 
substance are dissolved in a small stoppered bottle in 2°5 c.c. of hydro- 
chloric acid of 12 sp. gr. The air is then removed from the bottle by 
acarrent of carbonic anhydride, and 1°5 gram of potassium iodide 
dissolved in an equal weight of water is added. The bottle is then 
heated for 14 hours in a water-bath, the solution diluted with much 
water, and the liberated iodine titrated by means of hyposulphite. 


e fil. 
dised 
¢, by 
stute 


»f the 


| be 144 parts of MoO, liberate 127 of iodine. 

if the The numerous test experiments quoted gave very satisfactory results. 

: O. H 
cad- ‘ 


Detection of Nickel and Cobalt. By E. Donarn and J. Mayr- 
HorER (Zeits. Anal. Chem., 20, 386).—NiO remains unaltered when 
heated with caustic alkalis and iodine, whilst CoO is oxidised with 
the formation of Co,0;. Hence, if the precipitated sulphides of 
nickel and cobalt are dissolved in nitric acid, the solution preci pitated 


phide 
SbH, 
‘ilver. 


Sb,0, 


t = re il . 
we with potash, the precipitate heated with iodine, and the oxides then 
1. be extracted with ammonia and ammonium chloride, only the nickel 
H will go into solution, and may be recognised in it by triammonium 


tion. sulphide. 
t is a 


nialide Fresenius-Babo’s Test for Arsenic. By W. Fresenius (Zeits. 


sufi Anal. Chem., 20, 522).—This method was formerly acknowledged to 
. The be capable of indicating smaller quantities of arsenic than any other 
niteis toxicological methods, and was considered to be of special value on 
nanti- account of the ease with which arsenic and antimony can be distin- 
we a guished by it. Gradually, however, the opinion of writers on toxi- 


cology has become more and more unfavourable, until lately it has 


: ol been condemned as being incapable of furnishing indications of very 
ween minute amounts of arsenic. 1 

3c. of The author shows that these adverse criticisms were due to the 
» acid various so-called improvements and simplifications of the method 
1d for which had been made by the critics themselves, and he insists that 
rained | ly the original directions, as contained in R. Fresenius’ manual of 
¢ the [quantitative analysis, lead to good results. O. H. 
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Analysis of Manganese Dioxide. By A. Waaner (Zeits. Anal. 
Chem., 20, 493).—It is proposed to heat a weighed quantity of the 
very finely divided ore with a mixture of chromic oxide and sodic 
carbonate in a combustion tube, to determine the chromate fcrmed, 
and to calculate from the amount of the latter the value of the dioxide. 
Only one test experiment is given, with results closely agreeing with 
those of Fresenius-Will’s method. 

A similar method is also proposed by the author for the valuation 
of bleaching powder, but no proof of applicability of the plan is 
furnished. O. H. 


ar the 
ess of 
‘ow to 
y bdate 
ested ; 
C acid, 


al; all 


Represent 
* ’ . 


556 ABSTRACTS OF CHEMICAL PAPERS. 


Tests for Ferric and Cupric Salts. By A. WaGner (Zeits, 
Anal. Chem., 20, 349).—The following quantities of iron and of copper 
can be detected when a few drops of the solutions are tested in a 
watch-glass. 


Fe Cu 
With potassium ferrocyanide =}, mgrm. 335 Mgrm. 
Sulphocyanide ............ rss F 
or Per. ere stu. lts ; 
pO PPro ee tee -— gs : 
Potassium sulphocarbonate . _— saul : 
O. H. 
Water Analysis. By A. Wacyer (Zeits. Anal. Chem., 20. 323), E < 
—The author professes to determine the organic substances in drink. 
ing water, by separating the “ total solids” into parts insoluble and 
soluble in water, and igniting the former by itself, the latter after the th 
addition of a little cane-sugar. The loss on igniting the insoluble le 
matters, after recarbonisation, is taken as organic matter, whilst the pi 
diminution of weight which the soluble substances undergo expresses 
the weight of soluble organic matters plus the difference in the P 
equivalents between nitric and carbonic acids. This latter may be F 
calculated from the amount of nitric acid actually determined, and 
after subtraction leaves the loss on ignition due to actual organic Bi 
matter. E 
The author draws attention to the deposition of sulphurie acid and Ca 


ammonium sulphate on platinum vessels, when water is evaporated in 
them over the naked gas flame, and to the possible errors due to tis 
circumstance. O. H. 


Tests for Nitrates in Potable Waters. By A. Wagner (Zeits. 
Anal. Chem., 20, 329).—The ferrous sulphate reaction allows of the 
detection of 0°5 mgrm. of potassium nitrate after previous concentra- 
tion of the water, but in presence of chloride the reaction is much 
less delicate. By means of indigo, 745 mgrm. may be detected with- 
out previous concentration. The author condemns all methods which 
are based on the reduction of the nitrates by means of zinc or other 
metals, and subsequent testing for nitrites with iodide and starch, as 
very liable to mislead, and not giving reactions with less than 5 mgrms. 
of potassium nitrate per litre. ;3, mgrm. may be detected without 
previous concentration by means of brucine: equally delicate is the 
diphenylamine test. 

He also proposes the reaction with brucine as a means for the 
quantitative determination of nitrates. O. H. 


Comparison of the Oxygen with the Organic Matter in 
Natural Waters. By T. Wey and X. Zuirier (Zeits. Physiol. Chem. 
4, 329).—The authors hoped to be able to establish a relation between 
the oxygen and organic matters in natural waters, but did not suc- 
ceed ; two different samples gave absolutely unsatisfactary — 


Sulphuric Acid in Beer. By G. F. Retsensicuter (Bied. Centr. 
1881, 863).—Free sulphuric acid in beer may be introduced by sul- 
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ets, phured hops, and by calcium sulphate, which is frequently employed 
pper in breweries. E. W. P. 
in a 

Estimation of Solid Matter in Wines. By E. Mavmené (Bull. 
Soc. Chim., [2], 36, 654).—The author agrees with other observers 
that the residue left by the evaporation of wine at 100° is not of 
definite value. The inorganic salts retain more or less water, and 
it is advisable to dry the residue at a higher temperature in order to 
render them anhydrous. Care must, however, be taken not to decom- 
pose the organic matter. For comparative estimations, sufficient for 
commercial purposes, it suffices to dry the residue at 100° until two 
successive weighings agree without 1—2 centigrams. C. H. B. 


Testing of Wines. (Died. Centr., 1881, 863.)—A teaspoonful of 
* the the wine is placed in a test-tube and shaken up with 12 drops of basic 
uble lead acetate. The resulting precipitate, brought on to white blotting 
paper, will show the following colours :— 


Pure wine, blue-grey. Carmine, dirty violet- . 
y be Fuchsine, dirty violetred with red red. . without 
zone. Beetroot, ditto. — 
anic Bilberries, indigo-blue. Cochineal, blue. 
| Elderberries, dirty green. Pernambuco wood, dirty dark- 
Campeachy wood, dirty dark blue. violet. 
od in Litmus, dingy dark blue. 
E. W. P. 


Detection of Glycerol. By E. Donarn and J. Mayrunorer 
(Zeits. Anal. Chem., 20, 379).—The authors, after enumerating and 
criticising the various methods which have been proposed for the 
detection of glycerol, recommend the following plan :—The liquid to 


ny be tested is evaporated on the water-bath, with addition of caustic 
oe. lime and sand. The powdered residue is exhausted with a mixture of 
“ed equal parts of alcohol and ether, the solvent removed by evaporation, 


and the residue heated very carefully to 120°, with two drops of 
phenol, and the same quantity of concentrated sulphuric acid. The 
melt is treated with a little water, and that part which is insoluble in 
it is rendered slightly ammoniacal. The beautiful red coloration of 
glycerein will at once appear if glycerol be present, O. H. 


Estimation of Glycerol in Beer. By Cuausnirzer (Bied. 
Centr. 1881, 863).—In a tared basin on a water-bath are to be 
warmed 50 c.c. of beer; the gas having passed away, 3 grams slaked 
lime is to be added, and the whole evaporated to a syrup; then 
10 grams coarse marble is added, and stirred in until all is in lumps 
and dry ; then, after weighing, the contents of the basin are powdered, 
andan aliquot portion extracted at 88° for four hours with 20 c.c. 
alcohol; the extract is then mixed with 25 c.c. anhydrous ether, and, 
after standing, is filtered into a weighed flask, and the precipitate 
washed with alcohol-ether. The glycerol will be found in the flask 

alk after volatilisation of the ether: it should afterwards be ignited, and 
5 the ash determined. K. W. P. 
VOL, XLII, 2p 
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Precautions required in Using Knapp’s Solution for Esti. 


mating Sugar; the Reduction of Cupric Oxide by Grape. ] 
sugar in Neutral Solutions. By W. Mitugrand J. Hacen (Pfliger’s ] 
Archiv., 23, 220—223).—(1.) The authors find it necessary in the f 
titration of sugars by Knapp’s method to dilute the mercurial solu. d 
tion, and add the sugar solution in successive portions. If the fluid I 
be not diluted, the results are always too low; rapidity of working is 5 
also necessary, as the mercury redissolves. : 
(2.) If a solution of grape-sugar is boiled for 8 to 15 hours with 0 
hydrated cupric oxide, a greenish-blue filtrate of acid reaction is ob. 5 
tained, which, on boiling, yields a precipitate of cuprous oxide. By Py 
prolonged boiling, the whole of the copper can be obtained in this 0 
form; the oxidation of the sugar also gives rise to the formation of la 
acids. Ww. ce 
ec 
Quantitative Estimation of Glycogen, Dextrin, and Amylum. w 
By F. Krarscumer (Pfliiger’s Archiv., 24, 134—164).—The differences 
between glycogen in the pulverulent and horny form are discussed by 
the author in detail; the former contains water, the greater part of A 
which it will give up to sulphuric acid, but reabsorbs it on exposure eb 
toair. This water may amount to 13 to 15 per cent. Taking Abele’'s of 
formula for water-free glycogen, the composition of this pulve- cle 
rulent form would be represented by the formula C,,H30,; + 4H,0. arl 
If glycogen containing water is dried very rapidly at 115”, it is cat 
slightly altered, and the solution reduces Fehling’s solution. The the 
alcohol in which glycogen precipitated from an acid watery solution 
has been standing, has a slight reducing power. ‘The precipitation of 1 
glycogen from an aqueous solution, by excess of absolute or 95 per cent. 18% 
alcohol, is as nearly as possible complete; precipitation by glacial of 
acetic acid, on the other hand, is not complete; treatment of glycogen but 
solution with small quantities of hydrochloric acid, did not greatly 7% the 
increase the error, but the addition of any considerable quantity, espe- 9 afte 
cially if it were allowed to act for some time, produced a marked J of | 
effect, the error amounting to as much as & per cent. Albuminous mar 
precipitates carry down glycogen very readily, and the loss in the pre- @@ but 
paration by Briicke’s method is very considerable. The indirect & taki 


method of estimating glycogen by conversion into grape-sugar gave 
very good results when the solution was treated with 1 per cent. 
hydrochloric or sulphuric acid in sealed tubes kept for 24 hours at 
100°C. Six hours was found to be long enough when the acid was 
2 per cent. strength. Admixture of albuminoids, e.g., watery extract 
of spleen or kidney, did not affect the result. The estimation may be 
made either by titration with Fehling’s solution, or by fermentation. 
The results obtained by the polarisation method were not very con 
sonant, ee uti 

For the quantitative estimation of glycogen in tissues, if Briicke’s 
method of extraction is used, all excess of acid must be avoided, and 
the albuminous precipitate must be washed with water on the filter J wate 
until the filtrate gives no opalescence on the addition of absolute 
alcohol. The glyeogen should then be dried at a gentle heat, m 
creased by degrees to 115° C, Ww. XN. 
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Microscopical Examination of Flour; a Method for the 
Easy Separation of Tissue Substances. By C. Sreensuca (Ber., 
14, 2449—-2451).—The method consists in getting rid of the starch 
grains by converting them into dextrin and maltose, by the action of 
diastase. The diastase is prepared by mixing 20 grams of ground 
malt with 200 grams of cold water, and, after an hour, with frequent 
shaking, filtering. 20 grams of the flour are made into a homogeneous 
magma with 30—40 grams distilled water, and then about 150 grams 
of boiling water are stirred in; the temperature is allowed to sink to 
55—60°, and is kept at that, 30 c.c. of the filtered malt extract being 
added. In ten minutes, this mixture is poured into a large quantity 
of water, which is then poured off from the deposit at the bottom ; the 
latter is then digested at 40—50°, or simply shaken with a 1 per 
cent. soda solution to destroy albuminous matter. The residue 
consists of the required substances, mixed with a small quantity of 
unaltered starch granules. D. A. L. 


A New Milk-tester. By H. Danaers (Bied. Centr., 1881, 842).— 
A short account of Heeren’s pioscope, which consists of a plate of 
ebonite, in the centre of which is a shallow depression. A few drops 
of milk are placed in this, and a glass plate is pressed down upon it, 
clear at the centre, but tinted in the outer portions according to an 
arbitrary scale, and labelled “ cream,” “ poor,” &c. A rough estimate 
can thus be made of the quality of the milk, when that seen under 
the clear glass is compared with the tested section adjoining. 

EK. W. P. 
Adulteration of Butter. By Jonanson and others (Bied. Centr., 
1881, 848).—Butter frequently contains added water to the amount 
of 30 per cent. This is to be detected by shaking up 5 grams of 
batter with 25—30 c.c. petroleum spirit in a burette ; after removal of 
the clear supernatant liquid, fresh petroleum spirit is added; then, 
after clearing, the amount of water can be read off in the lower part 
of the burette. Mayer states that considerable quantities of suet, 
margarin and earth-nut oil, are imported for manufacturing butter; 
bat that butter adulterated with such substances can be detected by 
taking its density at 100°, at which temperature pure butter has a 
higher density than the other fats and oils. B: W. P. 


Detection of Skatole. By L. Brircer (Zeits. Phys. Chem., 4, 
414—418).—Separation from indole is of the first importance. The 
author's process is as follows-—The putrid albuminoid mixture is dis- 
tilled with acetic acid, the distillate neutralised and shaken with 
ther, the ether residue is treated with water, and then with hot 
pierie and hydrochloric acids. The crystalline mass which separates 
out is then distilled with aqueous ammonia. A mixture of indole and 
katole then crystallises out; the separation is effected finally by dis- 
wlving these in absolute alcohol, and adding 8 to 10 volumes of 
water. Indole is more soluble than skatole in alcohol so diluted, and 
tmains in solution, the skatole being precipitated. The author is of 
(pinion that skatole is a constant product of the decomposition of 
imal proteids by putrefaction. Ww. 
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Quantitative Estimation of Quinine. By J. E. pe Vay 
(Pharm. J. Trans., 12, 601—603).—This is a claim for priority for the 
estimation of quinine as iodo-sulphate described by A. Christensen 
(ibid., November, 1881, 441). For the preparation of iodo-sulphate 
of quinoidine and the application of the method, see this Journal, 


1876 [i], 964. L. T. O'S. 


Incompletely Oxidised Sulphur in the Urine. By R. Lepiy: 
(Proceedings of the International Medical Congress, London, 1881).— 
The fact that the urine of man and of many animals contains sulphur 
in a state of incomplete oxidation, has been observed by Voit, 
Schmiedeberg, Meissner, Sertoli, Salkowski, Munk, Kiilz, and others. 
Thudichum and Strumpell have also made the same observation in 
cases of typhus. For the quantitative determination of this salphur, 
many observers have been content to treat the urine with zine and 
sulphuric acid, and estimate the sulphuretted hydrogen evolved. 


Lepine is of opinion that this method is highly unsatisfactory, and f 
that only by some powerful oxidising agents, such as nitric acid and 1 
potassium chlorate, can the total amount of sulphur present in the ¢ 
urine be rendered accessible. He cites an experiment in which he 
found, by the ordinary methods, 3 grams of sulphuric acid in a litre. » 
A second litre, boiled with nitric acid and potassium chlorate, yielded h 
3°4 grams, and a third yielded, by fusion of the solids with potassium r 
nitrate and sodium carbonate, 3°6 grams, thus showing, that unless b 
active reagents are employed, a large amount of sulphur may be 5] 
overlooked. This sulphur, oxidised with difficulty, is generally ‘e- b 
garded as arising from biliary compounds in the urine, particularly as 
derivatives of taurine. The amount varies under different circum- w 
stances, e.g., itis large in constipation. The author quotes authorities sy 
(Huppert and Schiff) to the effect that under certain conditions the 
taurine of the bile is reabsorbed from the intestine, and suggests that sp 
the sulphur in the urine which resists oxidation, may be of con- 
siderable pathological importance. Ww: 
In a second paper, the details of experiments on taurine are given. pr 
These serve to illustrate the extreme difliculty of oxidising this body ex 
completely in solution: less than one-third apparently undergoing 
decomposition. Bromine in the cold was found to have no action. ac 
Taurocarbamic acid was also tried, and Salkowski’s opinion as to dr 
the extreme difficulty of oxidising this body fully confirmed. , 
Taurine was given to a dog (3 grams), and the sulphur estimated in sp 
the urine with the following results :— sul 
Per litre. ab: 
Nitrogen evolved by sodium hypobromite...... 80 grams err 
Sulphuric acid pre-existing as such .......... 3°35, sol 
m obtained by treating with potassic wa 
chlorate and nitric acid ...... 367 5, ( 
ss by bromine in the cold........ #11. » siz 
= by fusion with potassic nitrate... 9°68 ,, blo 
The figures illustrate the author’s point, that the quantity of sul- “ 
0€ 


phur in the urine oxidisable with difficulty is considerable. 
Ww. XN. 
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Testing of Liqueurs. (Dingl. polyt. J., 243, 165.)—In testing 
liqueurs —especially Kirsch- und Zwetsch-wasser, containing 44—52 per 
cent. aleohol—Nessler reports that the presence of lime proved quali- 
tatively does not form any criterion as to purity. A large number of 
liqueurs were analysed as to the presence of free acid ; this was found 
to vary between 9°03 and 0°05 per cent. Pure kirschwasser is coloured 
blue by the addition of tincture of guaiacum; the coloration is said 
to be due to copper extracted from the distilling vessels, and to hydro- 
cyanic acid. DD: SB. 


Detection of Blood-stains. By Dracenporrr (Pharm. J. Trans., 
12, 586—587).—This is a description of methods of manipulation to 
be adopted in the detection of blood-stains. 

The particles of dried blood are first removed, and the scraped spot 
is used in the following tests :— 

(a.) A small piece of moistened filter-paper is pressed on the spot 
for from 5 to 30 minutes; then moistened with oil of turpentine, 
which has been exposed to the air, and a drop of a fresh tincture of 
guaiacum. The blue colour should appear in a few minutes. 

(.) A portion of the spot is treated with a few c.c. of a cold satu- 
rated borax solution at 40° C., and examined spectroscopically. Oxy- 
hemoglobin, which it is argued may be confounded in this test with 
red inks from cochineal, a colouring matter from the feathers of the 
banana-eater, and purpurinsulphonic acid, since they yield similar 
spectra, may easily be distinguished from the first, which is decolorised 
by chlorine-water without yielding a precipitate, and from the second 
as it does not yield the spectrum of reduced hemoglobin when treated 
with sodium sulphide (1 in 5); purpurinsulphonic acid yields a 
spectrum only when the solution is hot. 

(c.) The guaiacum test is applied to the solution in borax if the 
spectroscopic test succeeds. 

(d.) A portion of the solution is diluted with 5 to 6 volumes of 
water and precipitated with zinc acetate solution (5 per cent.). The 
precipitate is washed, dissolved in 1—2 c.c. glacial acetic acid, and 
examined spectroscopically for hematin. 

(e.) A small quantity of the precipitate from (d) dissolved in acetic 
acid is treated on a slide with a crystal of sodium chloride, allowed to 
dry by exposure to the atmosphere, and examined for hemin crystals. 

(f.) A portion of the dried blood which has been scraped from the 
spots is next tested as in (e), and then the guaiacum test applied. The 
substance may also be tested for nitrogen; but ferric oxide, which 
absorbs ammonia, as well as wool, silk, &c., may here be sources of 
error. Blood may be detected on rusty iron by digestion with borax 
solution at 80°, and spectroscopic examination for hematin after 
warming the solution with acetic acid. 

_(g.) The source of the blood may be determined, if fresh, by the 
size and shape of the corpuscles, but in partially decomposed or dried 
blood the results are unreliable. Thin fragments may, however, 
be examined by soaking it in turpentine or some other liquid which 
does not act on the corpuscles. After removing the hemoglobin, the 
residue is treated with iodine for the detection of fibrin. Hairs, fish- 
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scales, &c.,.often indicate the origin of the blood, and the blood of 
some animals when warmed with dilute sulphuric acid, often evolyes 
the odour peculiar to the animal, especially so in the case of fish, pig's, 


and cat’s blood. Epithelium cells and sarcinia frequently denote blood § ch! 
from the stomach, whilst that from abscesses contains fat, pus-cor. J “iw 
puscles, and cholesterin ; in cases of violent defloration or stupration, 1 
epithelium cells and spermatozoa should be searched for. to 


The older the stain is, the more difficult is it to extract the hemo. 
globin. A solution of arsenious acid dissolves a spot one or two days 
old in about a quarter of an hour; eight days’ old, in half an hour: 
two to four weeks, in one to two hours; four to six months, in three to 
four hours; a year old, in eight hours. mel 

Borax solution may be used to extract blood from soils; and in the J 
case of blood diluted with water it may be precipitated with zine § ™ 
acetate, when 1 part in 6000 of water or in 1000 of urine may be 
detected. L. T. O'S. 


Technical Chemistry. 


Technical Chemical Notes. By G. Lunee (Dingl. polyt. J., 243, § van 
157—162).—The experiments described were carried out in the Zurich 
laboratory by the students. 

Decomposition of Sodium Sulphate by Calcium Bicarbonate.—Accord- 
ing to Pongowski, the sulphates of the alkalis are said to be converted 
into calcium sulphate and bicarbonate of the alkali by treatment with 
a solution of calcium bicarbonate in the cold. Schoch, however, failed 
to obtain any decomposition. 

Decomposition of Sodium Nitrate by Alwmina.—A mixture of nitrous 
vapours and oxygen is evolved, from which nitric acid is recovered in 
the usual way ; the residue contains sodium aluminate, from which, by 
addition of carbonic acid, sodium carbonate is prepared and, simul. § 4m 
taneously, alumina is recovered. The success of this reaction depends 
on the following conditions:—(1.) The complete decomposition of 
sodium nitrate. (2.) By far the greater portion of the nitric acid 
should be recovered. (3.) Too high a temperature combined with too 
long a duration of the operation is injurious. (4.) Vessels which 
are but little attacked should be used. Vessels of platinum, iron, or too 
glass are too readily attacked, and Berlin porcelain can be used only 
for one operation. 

Decomposition of Calcium Sulphide by Calcium Chloride.—Aarland 
(ibid., 239, 47) improved the Schaffner-Helbig sulphur-recovery pro- 
cess by substituting calcium chloride for the magnesium chloride used for 
decomposing the soda residues. Rickman, however, found (Chem. Zeits. 
1880, 254) that on boiling fresh residues from the potash melt with a 
concentrated solution of calcium chloride decomposition could not be 
effected. Billitz has made a number of experiments with the view of 
deciding this point. He succeeded in decomposing the greater part 
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dof ( of the calcium sulphide by boiling with a large excess of calcium 
chloride for some time. He also found that on boiling calcium sul- 
phide for about 55 hours with water without the addition of calcium 
chloride, more than half the calcium sulphide was decomposed. Cal- 
cium chloride therefore facilitates the decomposition. 
Preparation of Hydrochloric Acid from Calcium Chloride.—Referring 
to Solvay’s process of preparing hydrochloric acid by decomposing 
mo. ( calcium chloride with superheated steam in presence of sand, clay, 
days j@ &c., the author gives the following particulars. On treating calcium 
our: chloride with more than 1 equivalent of silicic acid, 60°5, 66°8, 62°3, 
2e to and 65°9 per cent. of hydrochloric acid was obtained in four experi- 
ments compared with the theoretical quantity of hydrochloric acid 
| contained in calcium chloride. On treating calcium chloride with 
zine (@ more than twice the weight of felspar, 66 per cent. of the theoretical 
y be quantity of hydrochloric acid was obtained ; and on heating calcium 
chloride per se with steam to moderate redness, 54 per cent., and to 
bright redness, 60 per cent. of the theoretical quantity of hydrochloric 
acid contained in calcium chloride was obtained. 
In conclusion, it is mentioned that hydrochloric acid prepared by 
Solvay according to the most recent improvements from calcium 
chloride, is too expensive to compete with hydrochloric acid obtained 
as a waste product in the preparation of sodium sulphate; in other 
words, that the ammonia-soda process, although possessing great ad- 
243, & vantages, cannot compete with the Leblanc process until the problem 
wich = of acheap mode of preparing hydrochloric acid from calcium chloride 
has been solved. D. B. 
ord- 
rted Rule for Calculating the Composition of Glass, and on the 
with § Nature of Glass. By G. Wacener (Dingl. polyt. J., 243, 66—70 
viled #j and 152—156).—It is thought that a practical and trustworthy rule for 
calculating the ingredients necessary to form a good glass in presence 
rous §§ of an indefinite proportion of lime and alkali would be much valued 
din § byglass manufacturers. According to the results of Weber (ibid., 
h, by § 232,350), good glasses are those which contain relatively the smallest 
mul- —§ *mount of silicic acid. These will be found to correspond with the 
ends formula CaO + a(Na,0,6Si0,) within a few per cent.: hence it fol- 
n of §§ lows that good glass should have a composition which would indicate 
acid (§ that it formed a solution of lime in an indefinite (but sufficient) 
1 too quantity of the silicate Na,O,6SiO,. This silicate is capable of dis- 
hich § ‘lving silicic acid: hence it follows, that on cooling, the presence of 
n, or #0 large a quantity of lime, as well as silicic acid, would occasion 
only §@ ‘‘ystallisation of the mass or devitrification. Although in the presence 
- of an alkaline silicate with less than 6SiO, solution of the lime is 
land § fected, the resistance to chemical action nevertheless diminishes, and 
pro- # ‘te glass becomes defective. 
d for By disregarding the purely fractional rule demonstrated in the 
Zeits. fj *bove, and proceeding from normal glass, the formula may be written 
itha fj tus: Na,O,Ca0,6SiO, + (# —1)(Na,0.6Si0,) and 2< or >. 
t be ff Although this formula agrees sufficiently well with Weber’s tabulated 
wof sults, more accurate numbers are obtained by a slight alteration, 
part {J “usisting in a small increase in the quantity of silicic acid. In the 
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case of <1, we obtain Na,O,Ca0,6Si0, — (1 — 2)(Na,0,'Si0,), 
and for z>1, Na,O,CaO,6SiO, + (# — 1)(Na,0,1)Si0,). 

In the second part the author discusses the nature of glass. The 
following is a summary of the conclusions arrived at:—Glass is the 
complete—that is, clear solidifying solution of one or more refractory 
substances in an alkaline silicate. In order to render glass capable of 
resisting the action of air, water, and acids, the solvent itself should 
resist their action, t.e., it should form a strongly acid alkali silicate, 
and either should be present in sufficient quantity to surround and 
protect the dissolved body, or the latter should itself be capable of 
resisting atmospheric and other actions. D. B. 


Conversion Colours. (Dingl. polyt. J., 242, 224.)—Balanche 
recommends the use of conversion colours in calico-printing. The 
principle of the first series of conversion colours treated consists in 
printing a mixture of two colours, one of these being destroyed by 
acids. After fixing the colours by steaming, an acid substance is 
printed on. Thus, two coloured patterns of pleasing effects may be 
produced. The following mixture is given as an example. 70 grams 
dark ultramarine, 5 grams dry lamp-black, 100 grams water, 50 grams 
gum tragacanth water (120 grams per litre), and 150 grams of egg 
albumin liquid (500 grams per litre). After printing and steaming, 
the following mordant is printed on: 50 grams acid potassium sul- 
phate, 130 grams hot water. The dyed cloth is hung up in a moist 
room for 48 hours and passed through a bath of chalk at 50°. Th: 
ultramarine is destroyed at places where the acid salt has been de- 
posited on the first printing colour, the lamp-black used remaining 
unaltered. 

Instead of ultramarine blue, the green or red can be used, and the 
Jamp-black replaced by any other pigment capable of resisting acids; 
thus a large number of combinations may be produced. 

Balanche in a similar manner proposes to print on oiled goods a 
mixture of ultramarine, nitro-alizarin and albumin. After the destruc- 
tion of the ultramarine, an orange colour is produced. By mixing 
ultramarine with alizarin, a violet is obtained, which is converted into 
a pink by destroying the ultramarine with an acid substance. 

Balanche obtains a second series of conversion colours by replacing 
one mordant by another. By printing aluminium arsenate on alizarin 
purple, the aluminium takes the place of the iron at places where it 
comes in contact with the iron mordant of the alizarin, so that besides 
the unaltered parts of the purple, a pink colour is obtained. A similar 
effect is produced when uranium is used instead of iron, in which case 
a pink is produced beside a grey colour. 

Balanche’s third series of conversion colours is an application of 
steam colours. He prints alizarin on cloth with a quantity of alu- 
minium acetate not sufficient to fix the colouring matter, The cloth 
is then passed through a rolling machine, and aluminium acetate 
printed on, so that at places where an excess of mordant has been de- 
posited a darker shade is produced. D. 
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General and Physical Chemistry. 


Effect of the Spectrum on Haloid Salts of Silver, and Mix- 
turesofthe Same. By W.pz W. Apney (Proc. Roy. Soc., 33, 164— 
186).—The author alludes to the discrepant results hitherto obtained in 
investigations of the relative sensitiveness of the haloid salts of silver 
in various parts of the spectrum, and to the importance of a more exact 
knowledge for the practical working of solar photography, and for a 
study of the laws of molecular physics. The apparatus employed was 
a two-prism spectroscope, and the sources of light were the sun 
and the crater of the positive pole of the electric light; the images 
from these sources were thrown on the slit by a condensing lens in 
the second case, and by the same and a heliostat in the first case. 
A long description is also given of the various vehicles for hold- 
ing the sensitive salts, and the methods of printing, exposure, and 
development. From the diagrams given, it would appear that the curve 
of action of the spectrum on pure silver codide begins beyond H, rises 
very gradually to a little beyond G, when it descends almost vertically ; 
- different times of exposure and methods of development make slight 
difference in the tail beyond H ; but in few cases is there any action on 
the other side of G. With silver bromide the maximum action com- 
mences between G and F (nearer F than G), and the main differences 
in the impressed spectra lie in the tail on the least refrangible side. 
With silver chloride the maximum intensity is invariably reached 
between H and h, whether solar or electric light is used; according to 
some authors the maximum is near G, whilst according to others it is 
in the ultra-violet. With a mixture of silver iodide and bromide in 
equivalent proportions, free from silver nitrate, it appears that the 
subiodide formed combines with the liberated bromine to form silver 
iodobromide, while the subbromide combines with the iodine to form 
the same compound. The new molecule is most sensitive to the blue- 
green, and thus differs from either silver bromide or iodide taken sepa- 
rately. Similar reasoning and results apply to mixtures of silver 
chloride and iodide, but this mixture is less sensitive. Further researclies 
are promised upon the organic sensitisers of the haloids. 


V. &. V. 


Electrolytic Diffusion of Liquids. By G. Gore (Proc. Roy. Soc., 
33, 140—143).—In a former communication, the author described 
various phenomena resulting from the passage of an electric current 
vertically through the boundary surfaces of two electrolytes lying upon 
each other; in the present paper he describes a form of apparatus 
employed to ascertain whether the mass of liquid expanded, or moved 
asa whole in the line of the current. The results of the experiments 
show conclusively that the liquid diffuses continuously downward 
through the boundary meniscus during the passage of the upward 
current ; and secondly, as no manifest expansion occurs in the bulk of 
VOL. XLU. 24 
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the lighter of the electrolytes, equal volumes of liquid diffuse in op 
site directions through the meniscus. V. H. V. 


Some Effects of Transmitting Electric Currents through 
Magnetised Electrolytes. By G. Gore (Proc. Roy. Soc., 33, 151— 
154).—This communication treats of a class of electro-magnetic rota. 
tions produced in liquids by means of axial electric currents, either in 
the interior of vertical magnets, electro or permanent, or near the 
poles of such magnets, and differ from rotations previously described, 
by the absence of radial currents. A column of an electrolyte inclosed 
in an electro-magnetic helix, is twisted in a similar manner to an iron 
wire or rod, placed under similar conditions. 

The rotations produced in liquids are strongest at the poles, anda 
little distance beyond them, and nil at the centre. The rotations within 
the tube, and to a short distance beyond, are opposite to those pro- 
duced by a voltaic solenoid; a magnet tube has then three points of 
rotation with an axial current, one at its centre, and one near each 
end, whilst a solenoid has only the former. These phenomena are more 
definite and powerful with a tubular electro-magnet than with a 
voltaic current alone. pee 


The Constituent of the Atmosphere which absorbs Radiant 
Heat. By S. A. Hitt (Proc. Roy. Soc., 33, 216—226.—The author 
at the outset draws attention to the unsatisfactory conclusions drawn 
from laboratory experiments on the comparative diathermancy of dry 
air and water-vapour. In order to determine which constituent of the 
atmosphere has tne greatest absorptive power, the author has collated 
a series of actinometric observations made at Dehra and Mussooree, in 
1869 and 1879. The former of the stations is 2229 feet, the latter 
6937 feet above the sea level. It is found that at Mussooree the values 
of solar radiation, computed according to Jamin’s and Masson’s lav, 
were less than the values observed in the forenoon, but higher thau 
those in the afternoon; while at Dehra there was no regular order in 
the differences. As these differences of heat absorption cannot be due 
to disturbances set up by heating from below, the increased absorption 
in the afternoon at Mussooree must arise from the fact that more of 
the absorbent substance lies above the level of the station in the after- 
noons than in the mornings. The absorbent substance is carried 
upwards during the day, and probably sinks down at night. But % 
the tension of aqueous vapour diminishes rapidly with the height 
above the sea level, it follows that a small variation in the quantity of 
it above the higher station will considerably affect the observed 
absorptive power. In other diagrams given in the paper it is shows 
that the variation of the absorption coefficient is similar in its chief 
features to that of the vapour-tension and of the humidity of the upper 
atmosphere as indicated by cloud, but differs totally from the variation 
of barometric pressure. The observations point strongly to the cot- 
clusion that water-vapour is the chief absorbent. This result 
agrees with those of Tyndall’s laboratory experiments, and of Viole’ 
observations in the Alps, which showed that the absorptive effect due 
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t» water-vapour was about five times as great as that of perfectly dry 
air. V. 


Melting Points. By E. J. Mrits (Proc. Roy. Soc., 33, 203—206). 
—The author has devised a form of apparatus for the determination « f 
melting points, which consists of an inverted glass funnel inserted in 
a bath; resting on the funnel is a thin test-tube filled with paraffin, in 
which are placed the thermometer bulb and capillary tube containing 
the substance whose melting point is to be determined. The advan- 
tage of this apparatus is the regular and constrained convection of 
heat, which cause a steady rise of the thermometer. 

Attention is also drawn to the method of purification by multiple 
successive solvents, as recrystallisation from different solvents will often 
readily remove small quantities of impurities, which cling pertina- 
ciously to substances, even when crystallised frequently from the same 
solvent. Certain relations between molecular weights and melting 
points are noticed, and examples are given which show how a series 


= of isomerides may be identified by definite differences in their melting 
a. point. V. H. V. 


V. 

Refractive Power and Heat of Combustion. By J. Tuomsen 
. (Ber., 15, 66—67).—The author criticises and compares some of 
dant Brihl’s (Monatsh. f. Chem., 1881, 716) results, and comes to the con- 
aber clusion that the qualitative alteration in the specific heat of combus- 
an tion of a body by oxidation or substitution, is a perfectly useless 
Prd foundation for a research on the connection between its optical and 
lated thermal properties. D. A. L. 
ati Heats of Combustion of some Members of the Fatty Series. 
alus (By W. Lovaurnive (Ann. Chem. Phys. [5], 25, 140—144). 
lev, Caproie Acid.—Heat of combustion for 1 gram,’ 7156°97 cals. ; for 
than @ 1 gram-molecule, 830209 cals., a value differmg by 2 per cent. from 
er in (te number given by Favre and Silbermann. It is 5709 cals. lower 
e due ‘tian the heat of combustion of 2 mols. allyl alcohol, and 16939 cals. 
ption less than that of 2 mols. acetone. 
yre of Octyl Alcohol (b. p. 179°5).—Heat of combustion, for 1 gram, 
after °08'03 cals. ; for 1 gram-molecule, 1262105 cals., a value less than 
ried (23 per cent. higher than that given by Favre and Zilbermann. The 
at as | “erences between the heats of combustion of the corresponding 
eight ileohols of the ethyl and allyl series are given in the following 


table :— 


Difference. 
C,H,O .... 480313 cals. 
GmA...... 442650 ,, 37663 cals. 
C\H»O .... 636706 ;, ‘dl 
C,H.O wide 600128 _,, 36578, 


C,H,.O |... 793923 ” 
C.H,0 .... 753214 ” \ 40709 
C.H.O .... 1262105 ” , 

C.H.0 |... 1230040 ” \ 32065 


” 


” 


2q2 
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The average difference is about 36800 cals., a number practically half ] 
the heat of combustion of H,. pro 
Trimethyl Carbinol—Heat of combustion, for 1 gram, 8551°6 cals.; tiol 
for 1 gram-molecule, 632818 cals. This number is not corrected for nar 
the heat of fusion, but closely approaches the value found by the ves: 
author for isobutyl alcohol, and by Favre and Silbermann for buty| tha 
alcohol, thus affording further confirmation of the law that isomerides h 
of the same chemical functions have practically the same heats of com. flan 
bustion. flan 
Pinacone.—Heat of combustion for 1 gram, 7607°6 cals.; for sort 
1 gram-molecule, 807697 cals. This value is not corrected for the nisl 
heat of fusion of pinacone, but is of the same order as those of its dim 
homologues, ethylene glycol and isopropylene glycol. C. H. B. ber 
the 
Flow of Gases and Properties of Flame. By Nevreverr & 
(Ann. Chim. Phys. [5], 25, 167—190).—The author has made a series reth 
of experimental verifications of Bernoulli’s theorem on the flow of the 
gases through small orifices. If the flow of gas takes place simul:  ! 
taneously through two orifices at different levels, the vertical distance I 
between which is h, then the volume of gas issuing from the lower = 
an 
orifice is expressed by the formula (1) V' = a/ 2g", while that from com 
ey ae 4 pres 
the higher is (2) V = af jo-h (d—1), (b = excess over atmo- = 
ari 
spheric pressure at lower level; d@ = density of gas in terms of air). For 
The value of V in the second formula becomes nil when b = h (d—1), the 
and if b<h (d—1) the value becomes imaginary; or in actual experi- tube 
ment the exterior air enters the higher orifice, until it reaches a with 
distance h from the lower orifice, from which alone the flow of gas the | 
continues. If in formula (1) d>1, then these conditions are reverse, tube 
and the flow of gas proceeds only from the upper orifice. This case of G 
can be realised by passing a continuous stream of carbonic anhydride P, 
into a Woulff’s bottle, provided with three tubulures, one of which J site. 
serves for the entrance of the gas, while the other two are equal in J sarr 
diameter and length, but at different levels serve for its exit. On flow, 
regulating suitably the flow of gas, it is found that all the flow takes HJ pred 
place through the lower tubulure. For cases in which d is a little less flame 
than 1, ordinary coal-gas may be used, when it is observed that the J pred 
flame of gas from the lower tubulure is diminished in proportion & @ allad 
the gas delivery is decreased. Similar observations can be made with J surr 
a Y-shaped tube with unequal branches, and so sensible is the form of # ment 
apparatus, that the author proposes to substitute it for the ordinary @ flame 
spirit level ; for differences of a length of a millimetre make a perceptible @ ment 
difference in the gas flame. yas, 
Retrograde Flames.—If a be the excess of pressure at the highet MH the « 
orifice, then if the pressure be so diminished that a—h (1—d) <0, the HH cylin 
air drives back the flame to the interior opening of the lower tubulures, HJ quen; 
so that two flames are produced, one within, and the other without the two } 
Woulff’s bottle, and vibrations of the former cause synchronous pulsa- ing § 


tions of the latter, and an intense sound is the result. being 


GENERAL AND PHYSICAL CHEMISTRY. 569 


If a light be applied only to the upper jet, and an influx of air is 
produced, the flame increases and diminishes in brightness in propor- 
tion as the gas is more or less rich in air. If the orifice be sufficiently 
narrow to prevent the combustion from passing into the interior of the 
vessel, the series of small detonations cause a musical flame similar to 
that of the chemical harmonicon of hydrogen. 

Sensitive Flames.—By using an ordinary Bunsen burner, a sensitive 
flame may be produced in the following manner: if with a colourless 
flame the gas jet be gradually cut off until the flame is agitated with a 
sort of rotatory movement, and then the gas delivery is slightly dimi- 
nished, the flame is divided into two portions, one exterior, long and 
dim, and the other interior, which rapidly heats the sides of the 
barner. Then any sharp sound drives down the exterior, and raises 
the interior flame, so as to produce a single flame while the sound lasts. 
The author has used this phenomenon to demonstrate the laws of 
reflection, refraction, and interference of sound. It is probable that 
the sonorous vibrations have an effect similar to those observed in the 
liquid veins of Savart’s experiments. 

Flow of Gas in Pipes.—The laws which regulate the flow of gas in 
rectilinear and cylindrical pipes have been studied by Girard, Graham, 
and others, but the ordinary methods of these experiments are very 
complex, and require numerous determinations of temperature and 
pressure. ‘The author, by the use of the Y apparatus mentioned above, 
has verified these laws by photometrical observations, in which the 
variations of temperature and pressure can be practically neglected. 
For this purpose coal-gas, carefully freed from moisture, is passed into 
the Y-tube, the two branches of which are in communication with the 
tubes whose resistances are to be compared, each of which is furnished 
with a suitable jet. Then the flames at the two jets, placed exactly at 
the same level, will be equal in intensity when the resistances of the 
tubes are equal. In this way the author has confirmed the laws 
of Girard and Poiseuille for tubes of large and small diameter. 

Properties uf Flames.—A flame burning at a jet produces two oppo- 
site effects, one an onward flow of gas, caused by the current of the 
surrounding heated products of combustion, and the other a backward 
flow, due to their expansion. Either of these effects can be rendered 
predominant by an alteration of the size of the orifice; for conical 
flames the latter, but for cylindrical and forked flames the former is 
predominant. If by means of the Woulff’s bottle with three tubulures 
illaded to above two equal flames are produced, and one of them is 
surrounded by a chimney, then its flame is elevated ; but if the experi- 
ment be so modified that sonorous vibrations are produced, then the 
flame not surrounded by the tube is elevated, for the vibratory move- 
ments decrease the delivery, but increase the internal pressure of the 
gas. If the speed of flow be diminished without any modification of 
the combustion, a result which may be attained with a horizontal 
‘ylindrical flame issuing from a large aperture, a bass sound is fre- 
quently produced, and accompanied by a partition of the flame into 
two longitudinal fissures. But the most efficacious method of obtain- 
lug sonorous flames is by the impact of two flames, a treble sound 
being produced when the impact takes place at the lower portion, but 
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a bass sound if at the centre of the flames. Similar relations are 
caused by the impact of the gas against a solid body, or by passing the 


gas through a very small orifice, or by the introduction into the 0 

burner of a screw-shaped piece of iron. By the impact of two flames, u 

of which one issues from an irregular opening, sympathetic flames are le 

produced, which will reproduce either a series of sounds, as the gamut, a 

or even a musical tune. These experiments are also analogous to 0 

those of Savart on “ liquid veins.” V. H. V. e 
a 

Coefficients of Contraction and Expansion of Silver and T 

Cuprous Iodides and their Alloys. By G. F. Ropwett (Proc. ci 

Roy. Soc., 33, 143—145).—The author has prepared and determined ) 

the physical and chemical properties of alloys of silver and cuprons 

iodides, which contained from 38—88 per cent. of silver iodide. ir 
The following are the principal facts noticed :—(1.) The sp. gr. varies al 
from 5°73 to 5°69, and is little above the mean sp. gr. of the con- re 

stituents; (2), the melting point varies from 514° to 493°, which is a 

considerably lower than the melting point of silver or cuprous iodide. h 

(3.) Some of the alloys possess three points of similar density, and V 

some, two, at different temperatures; they are resinous, and _trans- is 

parent in thin layers; when pulverised they appear as brilliant yellow is 
powders; (4), the coefficients of expansion of the alloys below the al 
point at which contraction commences, decrease as the percentage C0 

of silver iodide increases. (5.) The temperature at which this con- a 

traction commences is lowered with decrease of silver iodide : it varies 

from 284° to 153°. The structure and properties of these alloys are also 

compared with those of the lead-silver iodide and copper-silver iodide 

alloys, which the author has previously described (comp. Abstracts, 

1881, 495, 965, &c.). M 
ca 
of 
se] 
les 

Inorganic Chemistry. 

8: 

Silicon. By P. Scniirzenpercer and A. Corson (Compt. rend., 93, & 
1508—1511).—When crystallised silicon is heated almost to white- th 
ness in a porcelain tube in an atmosphere of carbonic anhydride, the hy 
latter is absorbed, with formation of a greenish-white mass, which may ch 
be freed from silicon by washing with hot moderately concentrated of 
potash. The residue is then treated with hydrofluoric acid, which dis- ben 
solves out silica, leaving a greenish powder, insoluble in_ boiling pe: 
solutions of the alkalis, and not attacked by any acids. It has the a1 

composition #SiCO, and is formed in accordance with the equation H, 

Si, + 2CO, = SiO, + 2SiCO. When heated in oxygen, it yields only gu 

a trace of carbonic anhydride, but is oxidised with incandescence when sol 

heated with litharge or a mixture of litharge and lead chromate. " 

When crystallised silicon is heated to whiteness in a brasqued cruci- sal 
ble, as in Wohler’s experiment, the mass, after washing with boiling - 


potash to remove silicon, and treatment with hydrofluoric acid to 
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remove silica and silicon nitride, yields a bluish-green, pulverulent 
residue, insoluble in alkalis and in all acids. Heated to redness in 
oxygen or with cupric oxide, it undergoes no sensible change, but 
when heated with litharge, lead dioxide, or a mixture of litharge and 
lead chromate, it burns brilliantly, with formation of oxides of nitrogen 
and carbonic anhydride. It has the composition Si,C,N. The existence 
of the two similar compounds Si,C,O, and Si.C,N indicates the exist- 
ence of a tetrad radicle carbosilicon Si,C., which forms a dioxide and 
a nitride analogous respectively to carbonic anhydride and cyanogen. 
The carbonitride is formed whenever crystallised silicon is heated in a 
current of cyanogen, or with carbon or a carbonaceous substance in an 
atmosphere of nitrogen. 

By heating crystallised silicon to bright redness in a porcelain tube, 
in an atmosphere of pure nitrogen, a white mass is obtained, which, 
after treatment with potash and hydrofluoric acid, yields an insoluble 
residue of the composition Si,N;. If the product of the action of dry 
ammonia on silicon tetrachloride is heated to redness in a current of 
hydrogen, a white powder is obtained of the composition SisN,Cl.. 
When this is heated to,redness in a current of ammonia, all the chlorine 
isexpelled in the form of hydrochloric acid, and the compound Si,N;H 
is formed. This dissolves rapidly in caustic alkalis with evolution of 
ammonia, and is also soluble in hydrofluoric acid, the nitrogen being 
converted into ammonia. These facts would indicate the existence of 
a monatomic radicle Si,N3. 


C. B. 
Crystallisation of Silica from Fused Metals. By R. SS. 
Marspen (Proc. Roy. Soc. Hdin., 11, 37—40).—When some silver and 
carbon were fused in Berlin porcelain crucibles, the silica of the glaze 
of the crucibles was absorbed into the silver, from which it was 
separated by nitric acid in the usual hexagonal crystals, and also in a 
leaf-like form. SS 


Compounds of some Solid Hydrated Dioxides with Acids, 
Salts, and Alkalis. By J. W. v. Bemmenen (J. pr. Chem. [2], 23, 
$24—349, 379—395).—This is an account of a series of experiments, 
the object of which is to show that the absorptive power of certain 
hydrated dioxides for acids, salts, and alkalis, is due to a species of 
chemical action. The author has experimented with hydrated forms 
of silicon dioxide, metastannic acid, stannic acid, and the red and black 
variety of manganese dioxide. (For an account of the preparation 
and composition of these, see this Journal, 38, 849.) The following 
acids and salts contained in solutions of known strength were used :— 
H,SO,, HCl, HNO;, K,SO,, KNO;, and KCl. In these experiments a 
given weight of the oxide was shaken up with a known volume of the 
solution, and the solutions were analysed afterwards. Silica, with 
4mols. of water of hydration, was found to absorb these acids and 
salts, within certain limits of concentration, in quantities proportional 
to the concentration and the water of hydration of the silica. In the 
case of the other hydrated oxides, the absorption is greater than that 
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corresponding with the water of hydration or the concentration of 
the solution. Metastannic acid (SnO.,2°3H.O) was found to combine 
with larger quantities of acids than of salts, and from the latter, with 
sulphates more than with nitrates or chlorides. After drying at 100°, 
becoming (SnO.,1:2H,O), it loses its absorptive power to some extent. 
The phenomena exhibited by hydrated manganese dioxide are of 
special interest ; the red variety combines more readily with sulphuric 
acid than does the black; both combine with the salts, and in some 
cases are capable of decomposing small quantities of the salts, liberating 


the acid and combining with the alkali. This decomposition is more det 
complete when the solutions are dilute, and serves to explain the red 
observations of Gorgeu (Ann. Chim. Phys. [3], 66), that solutions of 
salts of alkalis and alkaline earths become acid when brought in con- 
tact with manganese dioxide. These oxides absorb potash from its f 
solutions ; silica combines with large quantities, forming soluble com- WV. 
pounds, as does metastannic acid. The amount of potash absorbed by of 
manganese dioxide is dependent on the concentration of the solution, Tay 
which may explain the fact that many chemists have been unable to pap 
obtain constant numbers in the analysis of hydrated manganese di- free 
oxide, inasmuch as they were experimenting with dissociation pro- = 
dacts, which are decomposed by washing. 100 
The author has also observed that the salts, &c., absorbed by an = 
oxide, may be replaced by others, e.g., sulphuric acid retained by man- \ 
ganese dioxide, may be removed by treatment with a solution of potas- aut 
sium sulphate. Similarly, sulphuric acid, held by metastannic acid, for 
may be expelled by nitric acid. ~ 
The fact that such substances as titanic acid and manganese dioxide, - 
in the finely divided state, when suspended in water, may be made to rete 
cohere when treated with an acid or a salt solution, is to be attributed whe 
to a combination and consequent formation of molecular aggregations, g0e 
which depend for their existence upon the concentration of the solu- a | 
tion. By dilution, these aggregations are destroyed, and the oxide — 
passes once more into the finely divided state. P. P. B a 
Oxidation of Ferrous Salts. By J. Y. Buowanan (Proc. Roy. = 
Sve. Hdin., 11, 191—198).—In this interesting paper it is shown that part 
the present ideas concerning the influence of the presence of oxidising the 
agents on a solution of ferrous salt, are very erroneous. Three solu- ; ° 
tions of ferrous sulphate were prepared ; of the first 10 c.c. contained es 
0-0407 gram Fe ; of the second, 10 ¢.c. contained 0-062 gram Fe ; and of i ; 
the third, 10 c.c. contained 0-1 gram Fe ; of the potassium chlorate solu- Mat 
tion 10 c.c. contained sufficient chlorate to oxidise 0-1 gram Fe from the . i 
ferrous to the ferrie state. Solutions of potassium nitrate and per- i 
manganate with sulphuric and hydrochloric acids were employed. It 1s — 
generally supposed that titration with permanganate, in presence of de 
strong hydrochloric acid, cannot be accomplished correctly, but the i 


author shows that it is perfectly possible to obtain correct results, if 
the permanganate is added so as to avoid local supersaturation, as all 
the iron is oxidised before any euchlorine is formed, and the point of 
completion can be indicated by the addition of a little potassium ferri- 
cyanide, so as to produce a blue coloration only, which disappears 
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directly all ferrous salt is oxidised. The table of experimental results 
shows that, with addition of 10 e.c. of faming hydrochloric acid, as 
good results were obtained as when sulphuric acid was employed. The 
presence of potassium chlorate or perchlorate does not affect im- 
mediately the results at ordinary temperatures. Also at ordinary 
temperatures, neither potassium perchlorate nor nitrate has any ap- 
reciable effect, although allowed to be in contact for several hours, 
whilst it is only after the lapse of an hour that the chlorate acts on the 
ferrous salt. At the boiling point, nitrates and perchlorates are not 
detrimental; but not so the chlorate. Dilution of the chlorate solution 
reduces its influence, for below 7 per cent. it seems to have no effect. 


E. W. P. 


Arsenical Bismuth Subnitrate. By R. H. Currrenpen and 8. 
W. Lampert (Amer. Chem. J., 3, 396—402).—The frequent occurrence 
of arsenic in commercial bismuth subnitrate, previously noticed by 
Taylor and others, has been confirmed by the authors of the present 
paper; out of fourteen samples analysed, only one was found to be quite 
free from arsenic, whilst the average amount was found to be 0°013 per 
cent. or 13 mgm. As,O; in 100 grams of the subnitrate. In one sample, 
100 grams were found to contain 77 mgm., or 12 grains of arsenious 
oxide, which is about half a fatal dose of the poison. 

With regard to the retention of arsenic in the animal organism, the 
authors observe that arsenic is not necessarily an accumulative poison : 
for though it may accumulate for a time in certain organs or tissues, 
dimination soon commences; and if all the excretory organs are in 
normal condition, it is very doubtful whether there can be any great 
retention of the poison, when only small quantities are taken at some- 
what distant intervals. ‘To determine whether elimination of arsenic 
goes on at the same rate as its absorption, experiments were made upon 
a large healthy dog, to which arsenical bismuth subnitrate con- 
taining 0°01226 per cent. arsenic was given in his food in gradually 
increasing doses. This treatment was continued for 39 days, at the 
end of which time the dog was killed, and the various organs and tissues 
were examined for arsenic. The experiment showed that the greater 
part of the arsenic had not been absorbed—a result probably due to 
the fact that the arsenic in bismuth subnitrate is present in the form 
ifacompound only very slightly soluble in water, This was indeed 
directly proved by repeatedly drenching a sample of arsenical bismuth 
‘ubnitrate with water, and examining the filtered liquid for arsenic by 
Marsh's test, the results being that not a trace of arsenic was found 
iu the liquid. It may therefore be concluded that although medicinal 
bismuth subnitrate usually contains a weighable quantity of arsenic, 
the poison is not present in a form in which it is readily absorbed 
by the animal organism. This fact, however, does not lessen the 
iesirability of possessing a preparation of bismuth entirely free from 
asenic, 
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Mineralogical Chemistry. mP 
of t 
Crystallogenic Observations. By v. Fovtton (Jahrb. f. Min, 
1882, 1, Ref., 349).—The author describes the mode of growth of the ried 
crystals of magnesium sulphate and sodium chlorate in solutions t : . 
which another salt has been added. Magnesium sulphate very oftex JB"? ; 
crystallises from a pure solution entirely without hemihedral forms; “ 
but the crystals of the same salt which separate from a solution also ‘ 
containing borax, are decidedly hemihedral, and as they go on grow. poe 
ing in the same solution, the faces of the pyramids become covered a . 
with flat conical elevatious, which, after some time, grow into small ete 
crystals, the orientation of which is not in accordance with that of the —_ 
principal crystal. 
The addition of sodium sulphate to a solution of sodium chlorate, face 
gives rise to the predominance of a tetrahedron on the crystals which ae 
separate therefrom. a 
Crystals of alum exhibiting the combination O.coOco, when immersed 7 
ina solution of the same salt made alkaline with sodium carbonate, were of : 
found to be attacked with different degrees of rapidity on the dis @ 
similar faces, the octohedral faces, after a few days, being considerably “i 
depressed by etch-figures, whereas the cube-faces retained their lustre, . ad 
and exhibited only a few isolated etch-figures. H. W. 53:8. 
Mineralogical Notices. By C. Vraa (Zeitschr. f. Kryst, 5, 417; — 
Jahrb. f. Min., 1882, 1, Ref., 355—359).—1. Anatase from Rauris iv pe 
Salzburg. Small crystals, implanted, together with adularia, quartz, & 4, 
and distinct chlorite-crystals, on gneiss partly coated with ferric hy- Late 
droxide. They exhibit the forms OP, P, $Pco, 3P, 4P, coP. Tabular 
development according to 0P with P or }Pco predominant. Angl @ 
Poo : OP = 149° 212’; Poo: P= 130° 479. i 
2. Stephanite from Pribram.—Orthorhombic, exhibiting the faces 6 
wPa, coPcs, OP, coP5, coP3, coP2, coP, coP3, Pad, 2PH, ¥Pd, Pe. eryst 
4Pco, $Pco, 2Pc, 4Pco, 4P, P, P, $P5, 5P5, 3P3, 3P3, 7Pi, 4P2 pare 
P&, $P&, 2P2, 3P3, 8P5. Either the pyramidal and dome-faces pre- J few 
dominate in the combination, or the crystals are short or long prismatic. J faces 
Sp. gr. = 6271. Analysis gave 15°61 per cent. S, 16°48 Sb, 67°81 Ag, J othe 
with traces of copper and iron. Total 99°90. new 
3. Datolite from Theiss in Tyrol.—Two intergrown spherules of clial- # 3P*, 
cedony are found in this locality, both lined with quartz-crystals, on J ‘ollo 
which are implanted in the one spherule a few crystals of comptonite, JJ oP: 
in the other much distorted crystals of datolite. Between the latteris J 4? : 
deposited a yellowish, soft, earthy substance, enclosing small perfectly i tP2 
developed crystals of datolite, exhibiting the faces — Pa, UP, Po, 
2P co, coP do, P, coP2, — 2P, — P2, 3P6, the last having been previously Be 
observed only on datolite crystals from Arendal. The small crystals J Ref., 
are tabular, according to — P, colourless, transparent, with tolerably J toget 
flat faces and good reflection. pany 
4. Frieseite from Joachimsthal.—A few small crystals of this mineral, JJ appe 
extracted from a geode of argentopyrite, exhibited, in addition to the pr- J cube 
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viously known forms, OP, coPco, $Pc, 3Pcs, also the following: Pa, 
‘Pc, 3P3. The development of the crystals is tabular in the direction 
of the base, and elongated in that of the macrodiagonal. The crystals 
occur regularly intergrown with those of argentopyrite, the two 
minerals intersecting one another in such a manner that the two halves 
of « frieseite tablet are sometimes implanted on the two sides of a 
crystal of argentopyrite, while in other cases the opposite arrangement 
js observed. 

5. Pseudomorphs of Iron Pyrites from Pribram.—These pseudomorphs 
are implanted, together with crystals of iron-pyrites—sometimes also 
upon these—on a layer of galena covered with a crust of quartz, the 
galena also covering a layer of ferrous carbonate, 2 to 3 em. thick. 
Some of the crystals are tablets, mostly hexagonal, of the thickness of 
paper, and either single or arranged in cellular or fan-shaped groups. 
In one instance only was a triangular striation observed on the basal 
fae. By this observation, together with the earlier statements of 
Reuss and Blum, the author was led to regard the iron pyrites as a 
pseudomorph after polybasite. Analysis gave 37°50 per cent. Fe; 
43:74 8, 2°50 Pb, 5°20 Mo, 5°40 CaCO,, 3°71 SiO,, 0°41 Ag, and a trace 
of copper (= 98°46) ; numbers which, after deduction of quartz, cal- 
cium carbonate, and lead molybdate—which is implanted on the 
peudomorphs in the form of minute crystals of wulfonite—leads very 
nearly to the formula of iron bisulphide ; analysis 46°16 per cent. Fe, 
5384.8; cale. 46°67 Fe, 53°33 8. Some of the pseudomorphs in the 
Clementi vein form rosettes of rather large six-sided tablets, sur- 
wunded by a crust of pyrites, and formed internally of variously 
coloured zones, resembling the pseudomorphs of marcasite after mag- 
uetic pyrites from Waldenstein and Loben in Carinthia, and have per- 
laps been formed from the same mineral. In this locality, however, 
there also occur, together with heavy spar, dark-coloured very eftlores- 
cent tablets, probably consisting of marcasite and formed after 
miargyrite. 

6. Emerald from Santa Fé di Bogota.—The author examined two 
crystals from this locality, one of a very fine green colour and trans- 
parent, the other less brightly coloured and less transparent. Only a 
few of the forms occurring on these crystals are present with all their 
faces; and many of them had previously been observed only on bery! ; 
others not even on that mineral. In the following enumeration, the 
new faces are distinguished by stars :—OP, coP, coP2, 4P, P, 3P, 2P, 
3P*, 4P*, 12P*, 3P2*, 2P2, 6P2*, P3, 2P3, 3P3, 24P3, $Pg*. The 
following measured angles between the new faces and the faces 0P and 
oP agree very nearly with the theoretical values ; 3P : OP = 119° 37’; 
4? : OP= 113° 9’; 12P : OP = 98° 12’; gP2 : OP=161° 31’; 
tP2: OP = 108° 38’; $P% : coP = 109° 59”. H. W. 


Beegerite, a New Mineral. ByG. A Kénic (Jahrb. f. Min., 1882, 1, 
Ref., 365).—A sulphide of lead and bismuth, found in small crystals, 
together with quartz, on the Baltic vein of the Geneva Mining Com- 
pany, at Grant Post Office, Park County, Colorado. At first sight, it 
appears to be rhombic, but it is really a regular combination of the 
tube and octohedron, elongated in the direction of an octohedral edge. 
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Cleavage very distinct, parallel to the cubic faces. Sp. gr. = 7:273, i) 
Heated in a flask, it decrepitates, and melts at a red heat without ook 
subliming. Heated in an open tube, it gives off sulphur dioxide, and 1 
at a strong heat traces of a white sublimate (antimony). On charcoal the 
in the oxidising flame, it melts toa globule, yielding a yellow deposit has 
of lead and bismuth. The residue gives with borax a faint copper re. anc 
action. The fine powder is slowly dissolved by hydrochloric acid at pre 
ordinary temperatures, with evolution of hydrogen sulphide; very = 
quickly on heating. Analysis: 64°23 per cent. Pb, 20°59 Bi, 14-97 § ned 
and 1:70 Cu = 101°49, leading to the formula Pb,Bi,S, = 6PbS,Bi,S,, J 
Allied to this mineral are cosalite, (PbAg),,Bi,S;, and schirmerite, rhe 
(PbAg:);Bi,S,, the latter from the Treasury-vein of the same mine. str 
H. W. Ing 
Artificial Pseudomorphs of Géthite, Limonite, and Hematite, § 
By G. Kewzer (Jahrb. f. Min., 1882, 1, Ref., 363).—The author pre- q 
pared pseudomorphs of ferric hydroxide after iron pyrites, by pulveri- at 
sing the latter in such a manner that crystal-faces remained visible of 
here and there; then collected it on a filter, and left it for ten weeks, Cov 
drenching it three times a week with a little water containing in me 
solution acid carbonate of calcium. The filtrate was found to contain lus 
sulphuric acid, and each individual grain of the pyrites became coated Th 
with a thin yellowish-brown crust of ferric hydroxide, preserving, adl 
however, its form unaltered. Pure water exerted on iron pyrites Th 
merely an oxidising and dissolving action. alse 
The author has also imitated artificially the process by which 
pseudomorphs of limonite after calcite are formed in the beds of 
magnetic pyrites at Bodenmais, viz., by immersing a lump of calcite for 43: 
twelve weeks in a solution of ferric sulphate. The calcite then became sha 
covered with a crust of ferric hydroxide, retaining its own form. - 
When dried in an oven, the hydroxide lost its water, and was converted = 
into brown-red ferric oxide (hematite). H. W. - 
siu 
A probably Dimorphous Form of Tin, and some Crystals pot 
found associated with it. By C. O. Trecumann (Min. Mag., 1879, @ ™ 
3, 186; Jahrb. f. Min, 1882, 1, Ref., 359). On Crystallised Tin. wa 
By H. v. Foutton (Jahrb. f. Min., loc. cit.).—In cavities of the so-called ch 
“ hard head,” a scoriaceous mass rich in arsenic, which is precipitated 
at certain stages of the smelting of tin,—sometimes also in the ne 
ordinary slag, e.g., at the Chyandour Works near Penzance,—crystals 01 
are found containing, according to analyses by J. W. Collins, 98°5 to Pr 
98:7 per cent. tin. 1‘0 to 1:1 iron, and traces of cobalt, sulphur, and 
arsenic, and differing inform from the tin-crystals obtained by electro- 
lysis, which belong to the quadratic system. They occur as a loose 
aggregate, or implanted on the slag singly or in groups, and have the | 
form of six-sided plates only 6 mm. long, and often built up of sub- ' 
individuals, in such a manner as to produce a figure toothed like a 5, 
comb. The ordinary quadratic form of tin may be distinguished as sil 
a-, the new form as 8-tin. The latter is orthorhombic, with the axial Ar 
ratioa:b:¢ = 0°3874: 1: 1°03558; in @-tin, according to Miller, Ce 
a:c =1:0°3857. Observed forms of 8-tin: coPcd, coP, oP, 7 


coP3, P, Po, 2Pco. In the crystals of a-tin, OP : Poo = 158° 545’; 
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OP : 3Pco = 130° 50’; in those of 8-tin, oP&® : cP = 158° 49°5’: 
oP : PS = 132° 34’. 

The two forms of tin exhibit a close morphological relation, but 
their other physical properties show that they are not identical, @-tin 
has a dark iron-grey to graphite-grey colour, strong metallic lustre, 
and shining iron-grey streak; it is brittle, but somewhat ductile under 

ressure ; Cleaves very imperfectly parallel to coPc and P&. Sp. gr. 
= 6525 to 6557, probably too low from admixture of the crystals 
next to be described. 

Among these crystals of 8-tin, there occur a few very small ortho- 
rhombic crystals, hard and brittle, with a light iron-grey colour and 
strong metallic lustre, probably consisting of a tin-compound contain- 
ingiron. Observed faces coPc, oP&, ooP, Po. Axesa:b:e= 
09018 : 1 : 0°5652. 

Tin-crystals from the smelting furnaces of the Graupen Tin Works 
at Mariaschein have lately been described by H. v. Foullon. They are 
of two kinds, the one extremely small, corroded, faintly lustrous, and 
covered with a thin metallic film; the others considerably larger, 
measuring from 1 to 10 mm., tabular parallel to coPco, strongly 
lustrous, much corroded, and exhibiting a fine laminated structure. 
The erystals of both kinds, as well as the metallic walls to which they 
adhere, contain, besides tin, only traces of iron, copper, and carbon. 
They exhibit all the faces above enumerated except coP% and 2P; 
also two new faces coPé and 2P2. H. W. 


Glauberite, &c. By E. Pretrrer (Arch. Pharm. [3], 19, 430— 
433).—A description of minerals found in sinking the Douglashall 
shafts. A layer of glauberite, (Na,SO,,CaSO,), a meter thick was 
met with. A bright green rock-salt was also found containing, 
according to Ochsenius, 3°5 per cent. ferrous chloride and 7°88 per 
cent. potassium chloride. Precht, however, found 59 per cent. potas- 
sium chloride and 41 per cent. sodium chloride with crystals of 
potassio-ferrous chloride, (2KC1,FeCl,,2H.O), inclosed, for which 
salt Ochsenius proposed the name of douglasite. Ferrous chloride 
was also found in boracite; and in tachhydrite both ferrous and ferric 
chlorides were found. 

As large quantities of combustible gases are met with ia starting 
new potassium works, Precht suggests that the hydrogen which they 
contain may be due to the decomposition of water by ferrous chloride. 
Precht found in 100 mols. of such a gas— 


H. CH,. N. CO.. oO. co. 
93°053 0:778 5804 0°180 0°185 trace 
ag om 


Jarosite from a New Locality. By G. A. Kéntca (Zeitschr.f. Kryst., 
5,317; Jahrb. f. Min., 1882, 1, Ref., 363).—This mineral is found in 
silver ore in the porphyry, 6 miles east and 2 miles north of South 
Arkansas, and about 600 feet above the River Arkansas, in Chaffee 
County, Colorado. The material consists wholly of crystals and 
trystalline groups. The former exhibit the faces R and OR. Ter- 
minal edge-angle of R = 89°15’; R: OR = 124° 45’. Axial ratio 
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a:¢e=1:1°250. Lustre on the crystal-faces, adamantine ; on { 
fracture, resinous. Colour, deep brown, seldom yellow on the crystak 
more frequently on the crusts. Perfectly transparent. Streak-powde 
light yellow. Sp. gr. = 3144 (not quite exact, on account of aj. 
mixed quartz and thurgite). An analysis gave— 


Fe,03. K,0. Na,O. SOs. H.0. 
52°36 7°36 0°90 29°33 10°55 = 100°50 


leading to the formula K,Fe,S,O. + 6H,O. Another analysis gare 
somewhat different results. Part of the iron is calculated as thurgit, 
Fe.H,0,, for the quantity of which, however, there are no exact daty 
available, The author regards jarosite as a distinct mineral specia 
resembling alunite in form and composition, and different from the 
potash-copperas or Gelbeisenerz of Bohemia. H. W. 


Cyprusite,a New Mineral. By P. F. Reryscu (Proc. Roy. Sve, 
33, 119—121).—Ina not much explored part of Cyprus near Chrysohu 
Bay, the author found a remarkable mineral, composed principally of 
ferric sulphate. It covers the sides of a hill, and forms compact, pw. 
minent rocks of 1 to 2 meters high. It is partially soluble, and th 
neighbouring ravines are covered with efflorescent crusts of ferrous 
sulphate, which probably increase after each rainy reason. The 
residue, insoluble in hydrochloric acid, consists of well-preserved 
shells of microscopic radiolaria of different genera. The following is 
the composition of cyprusite :— 


Ferric oxide with alumina............ 51°5 t 
ERUITED GOUS «05:5 osevecrccssice aoe « : 
Residue insoluble in HCl(silica, &c.) .. 250 y 
TS EA ihe ira eal ain stipe aia 2°0 r 
100-0 
vv. 


A New Manganese Mineral. By M. W. Ites (Amer. Chem. J, 
3, 420—422).—This mineral occurs in Hall Valley, Park Oo, 
Colorado, in a quartzose rock containing the sulphides of iron, lead, 
and zine. It is composed of loosely adherent, very friable, thick 
orthorhombic (?) prisms, frequently terminating in truncated pyramids 
H=075 to 1. Sp. gr. = 2167. Lustre, slightly glimmering. 
Colour, milk-white, sometimes stained with ferric oxide. Taste bitter, 
astringent. Very soluble in water even at the ordinary temperature: 
the solution effervesces with sodium carbonate, blues litmus paper, and 
gives a very slight iron precipitate on boiling; no coloration with 
ammonium thiocyanate. Analysis gave as mean result— 


MnO. FeO. ZnO. SOs. H,O. I 
22°31 4:18 5°97 36°07 31:60 = 10013, a 

li 

agreeing nearly with the formula 5MnSO,,FeSO,,ZnSO,,28H.0. The ; 
mineral exhibits a close resemblance to Fausserite, a 
t 


2MnSO,,MgS80,,15H,0. H. W. 
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The Pegmatite Veins of Moos and the Minerals contained 
inthem. By W.C. Briccer (Jahrb. f. Min., 1882, 1, Ref., 349—352). 
—The Peninsula of Aanneréd (about 6 km. east of Moos), consisting 
of gneiss and crystalline slates, is extraordinarily rich in coarse-grained 
nite-veins, the thinner of which bave no determinate direction, 
whereas the thicker veins conform to the dip of the slates, and run 
nearly parallel to them. Although they are of similar origin and are 
united by transition-strata, nevertheless two types may be clearly 
distinguished, the thicker and more frequently occurring veins being 
especially characterised by orthoclase (including microcline) and mag- 
nesia mica; the others by plagioclase (oligoclase, albite) and potash- 
mica. The former contain also large quantities of quartz, together 
with oligoclase, potash-mica, albite, garnet, magnetite and vccasion- 
ally monazite, apatite, aannerddite; whereas the latter are less rich in 
quartz, contain but very little orthoclase, and, as accessory minerals, 
8 chiefly beryl, garnet, topaz, and likewise aannerddite. According to 
y: . Brégger, the same types may be recognised in many other localities, 
cy eg., at Arendal, Hitteroe, Itterby, Brodbo, Finbo, Haddam, Adelaide, 
ton. I and Allebaschka. 
mM! og Besides the minerals just mentioned, tourmalin occurs as an acces- 
ind the : iallv d * : lbi fl ss 
ferrous Mn OO'Y constituent, and especially on druses, iron pyrites, albite, fluor-spar 
The and quartz. 

The new mineral, aannerddite, exhibits the following properties :— 
Colour black. Streak brownish or greenish-grey, according to the 
freshness of the mineral. Opaque to brownish-translucent on the 
edges. Lustre faintly metallic to fatty-semimetallic. Brittle. Frac- 
ture imperfectly conchoidal. No distinct cleavage. H.=6. Sp. gr. 
=5'7. Melts with difficulty before the blowpipe to a black glass. 
The crystals are often grown together in bundles of parallel fibres, or 
radially grouped. The mineral usually occurs imbedded in magnesia 
mica. An analysis by C. Blomstrand gave :— 


Niobic oxide .......... 48°13 | Manganons oxide ...... 0°20 
Stannic oxide .........6. 2!) BR? Se) re 3°35 
EEE Oe | iin 006 ¢a00.4'>0nen 015 
Zirconia (impure) ...... i ae) rrr 0°16 
Uranous oxide.......... ED ee Wan tn wbhne 0°32 
RE eh ME, one c ckbbdecne 0°28 
Cerium oxides.......... E,W i ns ike hte eeu ale 8:19 
Yttrium oxides ........ 7°10 - 
BE ONEOD cin vcicvenss 2°40 99°51 


lurgite 
ct daty 
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aa 
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Hence Blomstrand—regarding the silica as accessory—calculates 
the formula 2R,.Nb.0, + 5Aq; according to which the new mineral 
differs from samarskite and nobhlite only in the amount of water. 
Brigger, on the other hand, regards the water in aannerédite as well 
asin nohlite as only a secondary constituent, inasmuch as its amount 
18 very variable (some specimens being nearly anhydrous), and the 
physical properties of the mineral vary regularly according to the 
amount of water contained in it. From samarskite (Mitchel Co.), on 
the contrary, aannerddite differs in its crystallographic similarity to 
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columbite. Axial ratio a:b : ¢ = 0°40369 : 1: 0°36103. Obserr 
faces P, coP, coP&, 2P%, coPco, coP3, OP, 4Pco, Pco, 2P2, api 
3P3, 2P. The principal types are (1) long prismatic, like those ¢ 
polycrase ; (2) vertically tabular according to coP&, sometimes shor, 
sometimes long; (38) crystals resembling quadratic prisms by th 
equal development of the two pinacoids; (4) short prismatic wit 
monosymmetric habit. To these must also be added an intersectig 
twin according to coPd. H. W. 


Occurrence of Titanium Minerals in the Saxon Granulite 
By J. Lenmann (Jahrb. f. Min., 1882, 1, Ref. 411).—The brownish. 
yellow microscopic prisms in granulite which were regarded by Zirkd 
as zircon, consist, according to the author, not of zircon but of ratil 
He also supposes that the dark capillary enclosures, like gossamer. 
threads, often found in quartz and less frequently arranged in thre 
bundles intersecting one another at 60°, consist of rutile. When ther 
occur abundantly in quartz in the form of thicker needles, they ax 
often associated with titanic iron. These dark capillary enclosures ix 
quartz were also regarded as rutile by Hawes, on account of thei 
transformation, which he had observed, into unmistakeable ratiles 
They are very abundant in the old highly quartziferous rocks (granite 
and gneisses). Rosenbusch, on the other hand, having failed in the 
endeavour to isolate them by means of hydrofluoric acid, from the 
quartz of the Rappakiwi, in which they are very abundant, ‘s m0 
quite convinced of their identity with rutile. H. W. 


Mineralogical Observations. By R. Scnarirzer (Jahrb. f. Min, 
1882, 1, Ref. 353).—1. Occurrence of Microcline, Razamnowskin ani 
Beryl in the Neighbourhood of Freistadt in Upper Austria.—In the 
coarse-grained granite west of Neumarkt, there occur veins of a fine 
grained granite containing portions resembling pegmatite, and in thes 
are found crystals of microcline. The crystals are white to yellov- 
ish-white, and when examined with a lens, exhibit two systems 0 
opaque lamellz intersecting one another at acute angles and imbeddel 
in the transparent mass of felspar. Many of these crystals are Karls 
bad twins. Observed faces, OP, coP, oP, ,P,, .P.%, 2,P.%; in one 
instance the face P, was likewise observed. Angle OP: coPco = 90° BU. 
Sp. gr. = 2°549. The analysis of the substance, previously ignited 
with nitric acid, gave 64040 per cent. SiO,, 18°284 Al,O,, 0977 
Fe,0;, 0°927 CaO, 10°646 K,0, 0°147 Na,O = 100-021. Loss by 
ignition, 1:366. The ratio of R’ to Si in this felspar is 1:57 
instead of 1: 6. A felspar with such a proportion of alkali should 
have the composition 10 microcline + 7 albite + 1 anorthite. It 
analysis however gives too much alkali, and too little silica avi 
alumina, a difference which cannot be attributed to weathering, #8 
this would produce a change in the contrary direction. 

The same pegmatite also contains numerous crystals of beryl, whic! 
are opaque to translucent, yellow-brown to red-brown, also greet. 
They exhibit the first and second pyramid, very rarely associated with 
the basal pinacoid and a pyramid 3P. Angle 0P:3P = 119° 3. 
Those beryls which are imbedded, not in the pegmatite itself, but 2 


=> 


~~ ~~ 
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the younger quartz filling its geodes, are all several times fissured in 
the direction of OP. 

Razumowskin. In the weathered granite to the south of 
Freistadt, there occur clefts filled with an apple-green, almost loamy 
substance, which however soon becomes brittle when taken out; it 
adheres to the tongue, has a laminar feel and earthy texture, but 
falls to pieces in water. It is extremely hygroscopic, so that its 
amount of water varies greatly at different times. An analysis of the 
substance dried at 100° gave 7°436 H,O, 55-080 SiO,, 23°375 Al.O,, 
4415 Fe,0;, 0°768 FeO, 1:990 CaO, 4004 MgO, 1°637 K.O, 0°809 
Na,O, with traces of MnO and CO,. The substance saturated with 
moisture lost by ignition 17-089 per cent. The author considers that 
this bole-like substance is most nearly related to the razumowskin of 
Kosemiitz in Silesia. 

2. Gold and Silver Telluride (Krennerite) from Nagjag.—Sp. gr. = 
5298. Analysis gave 30°032 Au, 16°888 Ag, 39°140 Te, 9°746 Sb (by 
loss), and 4°394 S = 100. As the mineral probably contained Sb,S, 
mechanically mixed, it may be regarded as consisting of Ag,Te, 
having part of the silver replaced by gold (Au AgTe,), or in addition, 
with a small portion of the tellurium replaced by sulphur, 


(Au ¢AgieTes0S2) ° 


None of the other compounds of gold, silver, and tellurium occurring in 
nature can be referred to the formula Ag,Te. Krennerite is therefore 
a distinct mineral species. H. W. 


Pseudochrysolites (Bottle-stones) of Moravia and Bohemia. 
By A. Marowsky (Mineral Mitth., 1881, 4, 43—48).—Remarks 
thereon by G. Tscnermak (ibid., 42—50). The Bottle-stone of 
Trebitsch. By F. v. Haner (Verh. der k. k. geolog. Reichsanstalt, 
1880, 282—224; (Jahrb. f. Min., 1882, 1, Ref., 410).—Tbese formations, 
formerly regarded as obsidians, have been shown by the experiments 
of Marowsky and T’schermak to be nothing but artificial products, 
formed in the manufacture of glass, and thrown away as useless. 
This view is supported, not only by their occurrence on the gneiss 
region of Bohemia and Moravia, where no sign of volcanic formations 
is otherwise visible, and by their want of perfect agreement in frac- 
ture, lustre, and colour with true obsidian, but also by their chemical 
composition, which is somewhat too variable for obsidian from the 
same locality, and is moreover especially distinguished by the com- 
plete absence of potassium, an element which appears to be always 
present in natural obsidian. 

Analyses 1 and 2 from Trebitsch ; 3 and 4 from Moldauthei. 


Loss by 
SiO, Al,O;. FeO. MnO. CaO. MgO. Na,O. _ ignition. 
1) 8121 1023 245 — 210 108 2438 O14 = 99°64 
2) 7610 5:13 713 1:25 467 295 3:16 — = 100-39 
3) 82°70 940 2:35 O13 121 121 2°45 — = 99-45 
4) 7912 11:36 238 — 445 1:48 1-21 — = 100 
Sp. gr. of (1) = 2:35; of (2) = 2°17. H. W. 


VOL, XLII, 27 
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Mineralogical Notices. By E. E. Scamip (Jahrb. f. Min., 1882 
1, Ref., 352).—1. Steatargillite. This name is given to a white o 
light green mass, greasy to the touch, which fills up the pebbles of 
certain porphyritic rocks in the neighbourhood of Ilmenau. H. = 1%, 
G. = 229—2°46. Powder attacked by hydrochloric acid. I. Gree 
pebbles from the Hdllekopf. G. = 3217. II. Green pebbles from 
the Tragberg. G. = 2°465. III. White pebbles from the Hollekopj, 
G. = 2°307. 
SiO, Fe,0; Al,0O;. MgO. FeO. CaO. H,O. 
I, 37°20 25°56 809 1556 378 098 870 = 99°87 
Il. 3277 17°73 1112 1419 12°51 O91 9:77 = 99-00 
Ill. 30°67 2472 1069 12°95 095 136 965 = 98:99 
The variations in the composition of the substance show that itis 
most probably a mixture. 
2. Datolite from the Melaphyre of the Schneidemiillerskopf in the 
Upper Ilmthal. The surface of a cleft in this locality is lined with 
quartz, on which is implanted, in a layer of crystals, together with 
calcite and iron pyrites, a colourless mineral, recognised by the author 
as datolite. An analysis made upon a small quantity gave 39°49 per 
cent. SiO., 33°81 CaO, 1°03 Fe,O,, and 5°09 H,0. Lime and boric acid 
were detected qualitatively. 
Pseudo-Guylussite. In the dolomite between Amt-Gehren and 
KGnigsee, at the foot of the Thiiringer Wald, there occur pseudomorphs 
of calcite after gaylussite in the monoclinic forms coP and P. Analysis 
gave 96°5 per cent. CaCO;, 0°6 MgCUs;, 0°9 Na,CO;, 0°9 H,O, anda 
trace of aluminium silicate. 
3. Scolecite occurs in the Etzlithal near Amsteg (Reussthal), 
together with byssolite and stilbite (heulandite), in concentrically 
radiate groups. The individual needles exhibit the forms coP, P, —P; 
they are colourless, and have a vitreous lustre. H. = 5. G. = 2°27. 


2a oe ee 


a 


3 co sa 


Cleavage distinct parallel to coP. Analysis gave 45°70 per cent. SiO, f 
27°46 Fe.O3, 14°29 CaO, 0°06 MgO, 0°11 Na,O, 13°45 H,O0 = 10123. beg 
The admixed heulandite exhibits the combination coP& . coPco. P&, i 
OP, 2P. ing 
The byssolite consists of slender capillary prisms, mixed with dark é 
green six-sided plates and hexagonal prismatic groups of plates, the J tho 
colour of which nearly resembles ‘that of vermiculite. H. W. 2 
i 

Pilarite, a New Mineral of the Chrysocolla Group. By & the 
KraMBercer (Zeitschr. f. Kryst., 5, 260; Jahrb. f. Min., 1882, 1, Ref, & tog 
363).—This mineral, from Chili, has a light greenish-blue colour and i nat 
somewhat lighter streak. Hardness about 3. Sp. gr. = 262 I 
Lustre dull. Disintegrates partially in water. Analysis gave— forn 
L of g 

oss by et 

SiO, ALO; CuO. CaO. ignition. slic 

38°6 169 19°0 2°5 21:7 = 98°7 5 

leading to the formula CaCu;Al,Si,Oj + 24Aq. Under the micro- & (os 


scope, the mineral appears apolar but nearly homogeneous. 


H. W. 
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Action of Sulphurous Acid on certain Minerals and Rocks. 
By W. B. Scumipt (J'schermak’s Min. Mittheil, 1881, 4, 1—42; Jahrb. 
f. Min., 1882, 1, Ref., 408—410).—The experiments recorded in this 
paper were made with the view of throwing light on the important 
changes produced in minerals and rocks in certain stages of volcanic 
activity. Water saturated with sulphurous acid at low temperatures 
was enclosed in bottles, together with the finely sifted and well-dried 
powder, and carefully protected from the air. To examine the action 
of sulphurous acid in the nascent state, experiments were made with 
hydrogen-sodium sulphite, the solution of which filled about one-fifth of 
the vessel, the remainder being occupied by air. The bottles remained 
closed in one case for half a year, in all the others for a year, and 
were subjected to frequent, and for the most part to daily agitation. 
The residue and solution were then analysed, and their composition 
compared with that of the unaltered substance. From the numerical 
results, which are tabulated in the paper, the author deduces the 
following general conclusions :— 

1. All the minerals and rocks used in the experiments—viz., labra- 
dorite, sanidin, quartz, augite, magnesia-mica, basaltic tufa, oligoclase, 
trachytic conglomerate, and hornblende—were decomposed, some, and 
in certain cases all their constituents being more or less dissolved. 

2. Water saturated with sulphurous acid acted more strongly than 
the solution of hydrogen-sodium sulphite. 

3. The order of solubility of the several constituents is as follows : 
magnesia, ferric oxide, lime, soda, alumina, potash, silica. 

4. The solubility of the several minerals and rocks decreases as the 
proportion of silica increases; with an equal amount of silica, the 
proportion of the entire substance dissolved is greater as the other 
constituents are more soluble and are present in larger proportion. 

5. Sulphurous acid acts on the felspars similarly to the constituents 
of the atmosphere. 

6. The quantity of matter dissolved is considerably greater at the 
beginning of the action than in the subsequent stages. 

7. The large proportion of iron dissolved out gives rise to a bleach- 
ing of the minerals and rocks. 

8. The results of these experiments do not differ essentially from 
those of the action of acid vapours observed in nature. 

9. The sulphuric acid formed in the bottles, in spite of complete 
filling and air-tight closure, must certainly have had some influence on 
the results; nevertheless sulphates and sulphites appear to be formed 
together, both in experiments like those under consideration, and in 
tature, the sulphites naturally oxidising quickly in contact with the air. 

In conclusion, the author discusses the various natural products of 
formation and transformation, which may be attributed to the action 
of sulphurous acid, viz., cimolite, pseudomorphs of opal after augite, 
silicic hydrates, various sulphates, alum-stoue, &c. H. W. 


Silurian Rocks in the Territorio d’Iglesias, Sardinia. By A. 
Coss and KE. Marravour (Atti della R. Accad. delle Scienze, Torino, 
vol, 16, 1881; Jahrb. f. Min., 1882, 1, Ref., 412).—The clay-slates of 
this district contain lithium. A nodular mica-slate of Rus in Arrus, 


* 
. 
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Flumini-Maggiore, agrees exactly in its characters with the mica-slate 
of Tirpersdorf near Oelsnitz, excepting that it does not contain any 
green mica. In this slate also lithium was detected by spectroscopic 
examination. Chemical analysis gave the composition I (infra). The 
argillaceous cement of a sandstone of Acqua Callertis, Flumini. 
Maggiore, was found to contain fragments of plagioclase crystals, 
more or less altered. 

The eruptive rocks of the district are quartz-porphyries, ey, 
with spherolithic structure (Santa Lucca, Anal. II), the spherolites 
of which consist of radial groups of quartz and felspar, often with 
an amorphous nucleus, and containing, instead of mica, small quan- 
tities of amphibole, mostly chloritised. A microgranitic quartz. 
porphyry from Genna Arezza, Flumini-Maggiore, gave the composi. 
tion III; a porphyritic quartz-diorite, the composition IV. 


I. II. IIT. IV. 
Loss by ignition... 3°97 0°69 1:25 3°28 
| ee ree 57°83 75°98 69°40 56°13 


BD ctes cue on 20°55 14°76 17°73 15°93 
| ere er 873 —- 0°51 8°60 
CUE  cidtla de se%% trace —- trace 4°99 
Bale daess ve 3°39 — — 512 
eae 3:32 4:12 7°29 ‘ins 
eee 0-92 3°65 $00} i 


98-71 99:20 99°28 100-00 
aS 2°78 (10°C.); 2°61 (9:5°); 2°54 (9°); 2°75(9) 
H. W, 


Notes on the Diabase Rocks of the Buchan District. By A 
W. Hewirr (Roy. Soe. of Victoria, Melbourne, 1881; Jahrb. f. Min, 
1882, 1, Ref., 414).—In the district between the Buchan and Snowy 
rivers, North Gippsland, Victoria, there occur Middle Devonian 
strata, the age of which may be precisely determined, by their cha 
racteristic fauna, as belonging to the Buchan limestones. On the 
slope of these limestones are found beds of a basie eruptive rock, 
partly of compact structure, partly blistered even on the surface, in 
connection with tufaceous and breccia-like layers. A very careftl 
microscopical and chemical examination of these eruptive masses 
demonstrated the existence, in those from the valley of the Snowy 
River, near Moore’s Crossing, of a typical enstatiferous diabase-por- 
phyrite, with a nearly holocrystalline ground-mass consisting chiefly 
of splinters of plagioclase. 

The structure and transformation-phenomena of the components of 
this rock are similar to those of analogous European formations 
Chemical treatment of thin sections showed that the plagioclas 
splinters of the ground-mass resist the action of hydrochloric acid 
much more strongly than the disseminated crystals of the sam 
mineral, whence it may be inferred that they are more acid. A® 
analysis of this enstatiferous diabase-porphyrite is given under I. 

Further west, in the neighbourhood of the Murendel Mine, there 
occur basic eruptive rocks, forming veins in the lower Buchan strat; 
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the same rocks occur also frequently under similar relations on the 
line between the Snowy and Murendel rivers. Black, dense, and 
fresh in aspect, they present the characters of nearly holocrystalline 
diabase-porphyrites with smaller interspersed crystals of plagioclase, 
augite, and magnetite, together with microscopic needles of quartz, 
calcite, and delessite ; identical therefore in all essential particulars 
with the diabase-porphyrites on the slope of the upper Buchan layers 
in the Snowy River valley. 
srolites On the slope of the Devonian limestone at the confluence of the 
Buchan and Murendel rivers, there occur fine-grained holocrystalline 
diabases of normal structure containing splinters of plagioclase, which 
quartz. form @ regular network, having its meshes filled up with augite. 
Separate plagioclase crystals, and somewhat more numerous angite- 
crystals, occur in them porphyritically, producing an approximation 
to the porphyriticstructure. Quantitative analysis gave the values II. 
The rock is evidently not so felspathic as the diabase porphyries. 
West of the Murendel river are found oliviniferous plagioclase- 
augitic rocks, through which is bored the entrance to the Murendel 
South Mine. The author is inclined to regard these rocks also as 
Devonian, and to place them with the melaphyres, but refers to future 
communications for the more complete establishment of this view. 


I, TI. I II. 
PE 53°39 48°48 | H,O ........ 114 1:72 
on be os 15°23 ROBT 4 Se soos «tien 0°22 1:27 
SE cade as 8°73 it fe: Sepa 0-16 0-45 
I ant ace 361 2°83 es 

et 846 9-56 100-60 20131 

4°12 555 | Hygr. water.. 0°60 0°85 

f, Min, ied sie os 1°84 1:77 | Pyrites ...... 0°16 — 

\ ie i 3°60 3:33 | Sp. gr. ...... 2814 2-807 

SvOniE H. W. 


F Mineralogical Composition of the Normal Mesozoic Diabase 
e rock Mon the Atlantic Border. By G. W. Hawns (Proc. U. 8. National 
) Musewm, 1881, 129, 134; Jahrb. f. Min., 1882, 1, Ref., 414) —From a 
diabase forming veins in the triassic sandstone of the east coast of the 
United States (locality, Jersey City), the felspathic constituent 
could be separated by the use of a solution of potassio-mercuric iodide 


hued into two portions, one of which, of sp. gr. > 6°9, gave by analysis the 
pay composition I; the other of sp. gr. < 6°9, the composition LI. 
rents ot SiO, Al,0,. Fe,0;. CaO. MgO. Na,O. K,O. H.O. 
nations I, 52°84 28:62 1:52 11°81 0°46 2:38 086 106= 99°55 
~~ I. 60°54 2411 1:14 915 027 411 1:06 0:59 = 10097 
ric a 


e same These analyses show that the heavier felspar consists of labradorite, 
i the lighter of andesite. The powders of the two could be distin- 
ri. guished microscopically. It is worthy of note that these typically 


e, there granular diabases have in many places borders rich in glass, and 
exhibiting the structure of augite-andesites. H. W. 
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Serpentine-rocks of the St. Gothard, of the Bobbiese Apen. p 
nine, and of Monteferrato, near Prato. By A. Cossa (Jahrb. /. ( 
Min., i882, 1, Ref., 418—420).—The serpentines of the St. Gothard is 
have been supposed by Sjogren to originate from pyroxene rocks, by st 
Staff and Fischer from olivin rocks (Jahrbuch, 1882, 1, Ref., 46 and ft 
67). V 

Cossa finds that both these statements are correct, but that they 
probably relate to serpentine from different parts of the mountain. L 
Specimens of rock taken from the tunnel at 4870°8 and 5250 meters S) 
from the north end were found by analysis to consist, not of serpen.- A 
tine, but of mixtures of tale, a monoclinic pyroxene not containing F 
diallage, and olivin in varying proportions, the former exhibiting but C 
slight, the latter very abundant indications of commencing serpen- F 
tinisation. On the other hand, two specimens taken at 5250 and C 
5306°2 meters from the north end of the tunnel exhibited the compo- M 
sition of true olivin-serpentines, like those of Corio, Verrayes, and N 
Favaro, with scanty residues of pyroxene and tale. K 

The serpentine from the Apeunine of Bobbio (from the valley be- H 
tween Sta. Margherita and Prella, south of Varro, and from the neigh- 
bourhood of the Rovegno copper mine, south of Ottone) are partly 
enstatite-serpentines, like that from the first-mentioned locality, having 8 
« porphyritic structure due to disseminated bastite, partly pure olivin- 
serpentines, like that last mentioned. The bastite of the former 
locality was found to contain 14°65 per cent. H,O, 38°22 SiO,, 1405 | 
FeO with traces of Cr,O;, 32°83 MgO, and traces of lime and | 
alumina. From the olivin-serpentine of Rovegno, yellow-brown 
transparent picotite may be easily separated by hydrochloric acid. 

Of the celebrated serpentines and gabbros in the neighbourhood of (J 
Prato, near Florence, the fcllowing were examined :—l. Serpentine by 
from the Benini quarry, Monteferrato, formed from a mixtare of bit 
olivin and a pyroxenic mineral, which probably was originally diallage, Co! 
but has been converted into a mineral resembling bastite (Anal. [). an 
2. Spotted Serpentine from Montemezzano, near Prato, very much like sh 
that of Impruneta, and originating from a rhombic mineral. The a 
lighter spots are produced by the local absence of an ore-constituent, em 
composed for the most part of chromite (Anal. II). 3. Serpentine ve 
(Verde di Prato) from the Benini quarry, originating from a mixture ont 
of olivin and a rhombic mineral having the structure of bastite, which he 
mineral appears to have been formed from diallage, but no longer leu 
contains lime (Anal. 111). The ore (magnetite) is essentially concen- ing 
trated in the lamellar mineral, and only sparingly present in the me 
serpentine. 4, Gabbro from the quarries of Acquadel Prato. 5. Dia- gre 
base from Monteferrato, near Prato. According to Giordano, it forms Mi 
blocks and concretionary masses in the gabbro near the serpentine ant 
which overlies it. It has a dark blue-black colour ; is hemogeneous de 
and very dense ; has a splintery fracture, the true structure and com- ple 
position of diabase, and a very fine grain. The narrow felspar- 
splinters are in some parts strongly kaolinised, in others transformed 
into a mass of confusedly interlaced crystals, “ like those which are Th 
seen in the contact-rocks of diabase and gabbro, and gradually pass to 
into variolites.’ The augite which cements together the splinters o! per 
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lagioclase is partly converted into a substance resembling bastite 
(Anal. IV). 6. In the clefts of the serpentine of Monteferrato, there 
is found, though rarely, a silver-white to light-greenish tale-like sub- 
stance, having a laminar structure, optically biaxial, very difficultly 
fusible in thin lamine; it has the composition of chlorite (Anal. 


VI). 


I. II. III. IV. V. VI. 
Loss by ignition 13°23 1210 13:90 1:27 395 — 
advcse we 38°70 39°77 3894 51:09 48°20 31:79 
RE dbtyd o ardd 0-58 trace — 824 1648 16°89 
ae 3°19 1:76 118 - 7°56 — 
Se 0°39 0°36 029 trace trace trace 
a 7:26 8:48 825(') Vl 1°04 6°28(') 
ee trace trace trace 12°75 7°87 trace 
er 36°44 37°33 37°28 19°38 8:93 32°38 
ST <td &!! ceo J _- — — 4°41 — 
K,O seeeeetons — samaed oa aoaeed 0°56 aa 
ADS Siw ian wid —- _- ae —- — 12°72 
yy79 «9980 99°84 99°64 9907(*) 100-06 
Be. ..<eeee . 2°55 2°56 2°57 2°37(?) 2°85 
at 13° 13° 6° 12°C. 
BE. W. 
(‘) With traces of NiO. (7) Probably a misprint. 
(*) Together with 0°29 TiO, and 0°34 P,O;. (*) With traces of MnO. 


Picrite-porphyry of Steierdorf in the Bannat. By E. Hussak 
(Jahrb. f. Min., 1882, 1, Ref., 420).—This eruptive rock, described 
by Kudernatsch as felsite-porphyry, forms a layer between the coal and 
bituminous lias-shale in the Anina shaft at Steierdorf, where it has 
converted the adjacent coal into coke, and has likewise altered the 
amount and composition of the bituminous substances in the lias- 
shale. Small cavities of the rock, at most 1 mm. in diameter, contain 
a partly yellow, partly brown, waxy substance, which burns readily, 
emitting an aromatic odour, may be extracted by ether from the pul- 
verised rock to the amount of 5 per cent., and is nearly related to 
ozokerite. Moreover, there exudes from geodes lined with rhombo- 
hedrons of calcite, a watery liquid having a faint odour of petro- 
leam. These hydrocarbons are probably derived from the neighbour- 
ing rocks. The eruptive rock itself is black, has the aspect of 
melaphyre, and contains disseminated crystals of olivin having a 
grey crust arising from decomposition, and granules of quartz. 
Microscopic investigation shows, as chief constituents, olivin, augite, 
and hornblende all well crystallised. Calcite appears as a product of 
decomposition. The author regards the rock as closely allied to the 
picrite-porphyries of Moravia. a. WW, 


Phonolite. By K. F. Fiéur (Jahrb. f. Min., 1882, 1, Ref., 413).— 
The author finds that all phonolites contain fluorine, which apparently 
does not belong to the apatite contained in them. Some contain cop- 
yer and antimony; those of Marienberg near Aussig, also those of 


nage ® 
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the Briixer, Schlossberg, and Hohentwiel, and the leucite porphyry of 
Olbriick, contain zinc and lead; in those of the Brixer Schlossberg 
and of Olbersdorf, near Zittau, chromic oxide was detected, and 
more widely distributed, zirconia. The heavy metals are found in 
that portion of the phonolites which is undecomposible by hydro. 


chloric acid. Cerite metals were not detected. H. W. , 

Investigations of the Greenstones. Melaphyre. By T 3 
Perersen (J. pr. Chem. [2], 23, 402—411).—This is an account of a [JB # 
examination of specimens of melaphyre, taken from a vein in the " 
Gran Mulatto, N.E. of Predazzo, in the Fassathal. ¢ 

1. Porphyritic Melaphyre.-—The ground-mass of this stone is a dark . 
bluish-grey ; it contains particles of magnetic oxide of iron, felspar, 
augite, olivine, small quantities of titanic iron ore, and probably P 
apatite. The stone has a splintery uneven fracture ; in powder it is 0 
a greenish-grey, becoming light brown after ignition. Sp. gr. 2793 : 
at 17°. 

2. Dioritic Melaphyre——The sp. gr. of this more compact melaphyre ( 
is 2°904 at 17°; in a state of powder it is greenish-grey ; in massive J 
state it is blackish-grey. . 

The following table contains the results of the analysis of the 
above :— fe 

Soluble in Hydro- Insoluble in | 
chlorie Acid. Hydrochlorie Acid. Total. 

c = » Iob ae “ my eA ame 
I. Il. I Il. | I. 

meee TEES 17°64 1827 3738 33:14 55°02 514! 

Titanic oxide.... 040 064 — — 040 0 FB” 

Alumina ...... 1207 = 12°31 9°65 705 = -21°72 1936 

Ferric oxide .... 229 428 — — 229 428 a” 

Ferrous oxide .. 3°29 5°35 1:24 1:28 453 664 

Mees Jue dd 28s 4°30 4°75 2°47 2°68 677 748 

Magnesia ...... 114 1:78 0°69 1:08 1°83 2°86 

un MEP O51 lll 2°21 1°59 272 270 

oo BERET 0°66 0°89 2°75 0°92 341 818 

ce. RE EEE 0°49 0°39 -- 040 0:39 


— 037 Of 


— 


43°07 50°19 5639 47°74 99°46 97°93 N 


Phosphoric acid. 0°37 0°42 


Traces of manganese, copper, barium, carbonates, chlorides, and 


sulphides were also found in each. " 
The author also gives the following analysis of plagioclase crystals by 

separated from the melaphyre, which contains hornblende crystals, 

and is found on the south of the Monto Mulatto These plagioclase 

crystals have been studied by v. Rath, who regurded them as andesit 
(Pogg. Ann., 144, 242). The author finds that acetic acid extracts v. 
calcium carbonate and apatite from apparently pure crystals, and hence th 
the calcium will be a little too high. The author finds more silica (t 
than given by v. Rath, and is inclined to regar:: these crystals 4 th 
we 


belonging tu the oligoclase class. The sp. gr. is 2°674. 
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Water and 
Silica. Alumina. Lime. Magnesia. Soda. Potash. Carbon Dioxide. 
62°84 23°53 5°50 trace 7°65 115 traces 

PP. @ 


Analysis of the Deposit from the Waters of Schinznach. 
By Opertin and ScHLAGDENHAUFFEN (J. Pharm. Chim. [5], 5, 360— 
364) —The deposit from these waters occurs as brittle piates, having 
the colour of crude sulphur, mixed with fragments of dark coloured 
wood. According to Banhof it consists chiefly of magnesium and 
calcium carbonate, together with small quantities of calcium sulphate 
and sulphur. 

The authors’ results differ materially from Banhof’s, since they 
prove the presence of free sulphuric acid, and this makes the presence 
of carbonates impossible ; the deposit, therefore, is not identical with 
that examined by Banhof. After extraction with carbon bisulphide, 
the residue gave the following results :— 


(80, Fe0s. MgO. KO. Na,O. 80;  Fe,0y. 

54433 02250 00170 0°:0009 0°0545 3°9844 0°4500 = 101751 
On treating the deposit with boiling water, the solution gave the 

following results :— 

CaSO,. FeSO, MgSO, K,S0,. NaSO, 805. Fe,03. 

14515 02110 00135 00013 0°0333 1:0625 01200 = 2°8931 
012 ferric oxide per 100 parts of total residue was extracted by 

nitric acid from the residue left after treatment with hot water. 


Besides the above substances, the authors detected the presence of 
arsenic in these deposits. L. T. O'S. 


Organic Chemistry. 


Action of Potassium Sulphide on Chloroform. By W. W. J. 
Nicon (Proc. Roy. Soc. Edin., 10, 425).—Unlike the compound pre- 
pared by Pfannkuch (this Journal, 1873, 363), the action of potassium 
sulphide on chloroform is to produce potassium sulplydrate and 
potassium thioformate (KHCOS), which is converted into the formate 


by mercuric oxide. The free acid could not be prepared. 
E. W. P. 


Trichloropropane; f-Chloropropylidene Chloride. By P. 
V. Rompurcu (Bull. Soc. Chim. [2], 37, 98—103).—That portion of 
the product of the action of phosphorus pentachloride on acrolein 
(this vol., p- 376) which boiled above 120° was fractionated, and 
the fractions passing over between 120° and 140°, and 140° and 150°, 
were treated with chlorine and again fractionated. In this way a 
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trichloropropane, C,H;Cl;, is obtained; b. p. 146—148°; sp. gr. at 15° = 
1362 ; vapour-density, 4°95. It exerts no action on polarised light, 
Heated with potash, it is attacked with some difficulty, yielding allyli. 
dene chloride, b. p. 85°, and a small quantity of 8-chlorallyl chloride, 
[t is therefore CHCI,.CH,.CH.Cl, or B-chloropropylidene chloride, the 
hitherto unknown isomeride of trichlorhydrin. 

Geuther has stated that acrolein hydrochloride, when heated with 
phosphorus pentachloride, yields ordinary trichlorhydrin, but. the 
author finds that this reaction yields the B-chloropropylidene chloride 
previously described, thus confirming Krestownikoff’s supposition that 
acrolein hydrochloride is B-chloropropionic aldehyde. C. H 


Normal Cyanic Acid, N:C.OH, and its Derivatives. By E. 
Mutper (Ber., 15, 69—71).—The anuthor’s results as regards the 
metallic salts of this acid confirm those of Bannow (ibid., 4, 254; 13, 
226). By the action of cyanogen on sodium cyanimide, a dark coloured 
mass is obtained, whilst cyanogen does not react with cyanamide 
itself. A body, N:C.OEt, crystallising in prisms (m. p. 29°) and 
decomposed by potash with formation of cyanuric acid, is obtained 
along with some liquid product, when cyanogen bromide is added to 
sodium ethylate, both in ethereal solution. D. A. L, 


Symmetrical Dichlorethyl Oxide. By Hanrwr (Ann. Chin. 
Phys. [5], 25, 219—225).—Aldehyde reacts with acetic chloride end 
acetic anhydride to form compounds which may be considered to le 
ethereal salts of ethylidene glycol; but this latter substance has 
never been isolated, for both the glycol itself and its derivatives readily 
give up a molecule of water, with formation of aldehyde derivatives. 

By passing a slow current of dry hydrochloric acid. through well 
cooled aldehyde, and distilling the product immediately in a vacuum, 
a liquid is obtained (b. p. 25--30°, at pressure of 1 cm. mercury) of 
the composition CHMe(OH)CI, and is the mono-chlorhydrin of ethy- 
lidene glycol. It is quickly decomposed into water and symmetrical 
dichlorethyl oxide, 2CHMe(OH)CIl — OH, = CHMeCl.0.CHMeC. 
But this reaction is best effected by saturating aldehyde with excess of 
hydrochloric acid, when besides dichlorethyl oxide other condensation 
products are formed. Dichlorethyl oxide is a heavy liquid (b. p. 5? 
under 4cm. of mercury) ; it is very stable when pure, but is rapidly 
decomposed if contaminated with but small quantities of water and 
hydrochloric acid. It is not attacked by boiling water, but is attacked 
readily by potash. Its constitution was ascertained from its reactions 
with zince-ethyl, sodium ethylate, and ammonia. Zinc-ethyl forms 4 
secondary butyl oxide, CHMeEt.0O.CH MeEt (b. p. 123°) ; sodium ethy- 
late replaces one of the chlorine-atoms by the grouping ethoxide, pr- 
ducing a compound of formula CHMeCl.0.CHMe.OEt, a colourless, 
stable liquid (b. p. 146°) ; ammonia replaces both the chlorine-atoms, 
to give the hydrochloride of an anhydride of aldehyde-ammoni, 
CHMe(NH,)O.CHMe(NH;),2HCl. This substance forms colourless 
erystals, which effloresce rapidly in the air, and give off hydrochloric 
acid ; aniline and toluidine form analogous compounds. — 


or 
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Gum Arabic. By H. Kittant (Per., 15, 34—37).—This is a reply 
to Claésson (Abstr., 1881, 795—796), who disputed the facts of a 
previous paper by the author (/bid., 243), stating that arabinose is not 
identical with lactose, and that only those specimens of gum arabic 
which yield very little or no mucic acid on oxidation with nitric acid, 
contain arabinose. The author has examined several specimens of 
gum arabic, including one from Claésson containing arabinose. The 
mucic acid is estimated in the following manner :—1l‘5—2 grams 
of powdered gum are digested at 60° with three times the weight of 
nitric acid, sp. gr. 1°2, until the whole becomes one solid mass satu- 
rated with the liquid. To this is added a like quantity of nitric acid, 
and it is then brought on to a weighed filter. The residue on the 
filter is washed thoroughly, and then dried at 100° and weighed. The 
filtrate and washings are mixed, evaporated down, oxidised with nitric 
acid, &e., as above. A third oxidation generally yields only a trace of 
mucic acid. The results of the analyses, &c., are tabulated in the 
annexed table :— 
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Mueic 
acid per 
Name. Description. peel a —_ 
air-dried _ 
gum. 
1, East Indian gum | Mostly topaz-coloured pieces, some yel- | 14°3 Right 
low, with pores, a very few colourless | 
long pieces ; only a few large lumps 
2. Mogadore gum | Chiefly yellow and red middle-sized 14°6 ” 
pieces mixed with smaller and colour- 
less; contained a quantity of im- 
purities, dust, &c. 
3. Cliiesson’s gum | Small pieces, partly colourless, partly 19°5 - 
ellow 
4. Gum arabic, Su- went, colourless, yellow, and deep) 21°5 ” 
akin red coloured pieces, some long, pale | 
yellow, and partly opaque 
5. Gum arabic, | Almost colourless, mostly small angular | 20°7 “ 
elect. I pieces, evidently fragments of the | 
large round lumps full of cracks, | 
which are present 
6. Gum Senegal, | Very large bright-yellow transparent! 21-0 Left 
bas du fleuve lumps, with large air-bubbles and | 
nodular projections on the surface 
7. Arabic acid .... Prepared from levo-rotatory gum by @. 23°9 - 
Neubauer’s method, and from which 6, 24°4 i 
the author first obtained lactose 
8. Gum arabic, | Externally like 5 ..........s0eeeeeeee 23°9 ‘ 
elect. 0 
9. Gum arabic, | Lumps larger than 5, very equal in size, 24°0 - 
nat. IIT, best yellowish, opaque, full of cracks 
natural Cor- 
dofan gum 
10. Australian gum Large red-brown hemispherical pieces,or § 38°3 o 
stalactites with a flat side | 


[ 
: 
e 
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The above method is frequently employed to determine if the sugar 
from gum contains lactose, and in what quantity. Lactose both from 
milk-sugar and from gum yields in one oxidation between 60—70 per 
cent. mucic acid. The method is also useful for the quantitative in. 
vestigation of the changes which gums undergo by treatment with dilute 
sulphuric acid. The author has observed a small quantity of a sugar 
other than lactose, in Claésson’s gum. If this is the arabinose, he 
cannot understand how Scheibler has obtained it without lactose. He 
tried an experiment with dilute sulphuric acid and gum at 100°, and 
even then obtained lactose. 


Note on a Crystalline Compound formed in Water contain. 
ing Hydrogen Sulphide and Mercaptan. By J. A. Bratkie (Prov, 
Roy. Soc. Edin., 10, 87—89).—During the preparation of mercaptan 
from ethyl sulphate and potassium sulphydrate, crystals were formed 
in the receiver; these crystals were also formed when mercaptan was 
poured into sulphuretted hydrogen water at 0°; also when sul. 
phuretted hydrogen was passed into water saturated with mercaptan, 
crystallisation occurred in a few minutes, and a large amount of sul- 
phuretted hydrogen was absorbed. These crystals, which seem to 
consist of 9V per cent. water, with mercaptan and sulphuretted hydro- 
gen, melt in the mother-liquor above 3°, but at 0° when dried; 
their specific gravity is above that of the mother-liquor and of ice, 
and they are soluble in alcohol at —10°, with evolution of a little 
sulphuretted hydrogen. E. W. P. 


Method of Preparing Methylamine. By R. M. Moraisoy 
(Proc. Roy. Soc. Edin. 10, 275).—Dry methylammonium sulphate 
is heated in sealed tubes at 300°, when the whole is converted into 
methylamine sulphate. The salt so formed is distilled with potash, 
and the gas evolved is coilected in hydrochloric acid, from which it 
may be separated by lime. E. W. P. 


Action of Heat on the Salts of Trimethylsulphine. By A 
Crum Brown and J. A. Buaixie (Proc. Roy. Soc. Hdin., 10, 53—55; 
and 253).—The acetate, which will not crystallise when heated, is 
decomposed into water, methyl sulphide, and methyl acetate; the last 
two distil over together at 45—50°, and cannot be separated by 
distillation, but a separation may be effected by means of mercury 
chloride. 

At 110° the thick aqueous solution of the benzoate yields methyl 
sulphide and methyl benzoate. The dithionate at 120° loses its mole- 
cule of crystalline water, and at 220° sulphurous anhydride is given 
off; continued heating at this temperature removes methyl sulphide, 
methylsulphate of trimethylsulphine, MeSO,.Me;S remaining. ’ 

The carbonate crystallising in hygroscopic alkaline prisms at 100, 
yields water, methyl sulphide, and carbonic anhydride. Heated in 
sealed tubes at 100°, carbonic anhydride is produced, together with 
methyl sulphide, water, and methyl! alcohol. 

The metaphosphate, which does not crystallise, gives off methy! 
sulphide, and the resulting product is at the same time decomposed. 
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leaving free metaphosphoric acid. Trimethylsulphine ferrocyanide 
appears as pale green transparent plates, which over sulphuric acid 
jose 18 mols. HO. At 220° hydrocyanic acid, methyl sulphide, &c., 
are given off. The ferricyanide acts similarly to the ferrocyanide, and 
loses 15 mols. H,O. E. W. P. 


Trimethylsulphine Salts. By A. Crom Brown and J. A. 
Buarkig (J. pr. Chem. [2], 23, 395—401).—Trimethylsulphine thio- 
sulphate (Me,S).8.0; + H,O, is formed in the oxidation of trimethyl- 
sulphine sulphydrate by exposure to the air. It is a deliquescent salt, 
erystallising from alcohol in long, transparent quadratic prisms. Ex- 

over phosphorus pentoxide it loses 1 mol. H,O, and when heated 
to 185° it is resolved into methyl sulphide and trimethylsulphine 
methyl thiosulphate, thus :— 

Me.S 


(Me,$),8,0, = Me,S + 4° bs... 


Trimethylsulphine sulphite (Me,S).SO;, is obtained by adding to a 
portion of methylsulphine hydroxide saturated with sulphurous anhy- 
dride an equal amount of the sulphine hydroxide. It is a crystalline 
salt, and has an alkaline reaction; potassium iodide converts it into 
trimethylsulphine iodide and potassium methyl sulphate. It is 
resolved by heat into methyl sulphide and trimethylsulphine methy] 
sulphonate, thus :— 
Me,S 


(Me,S).SO; = Me.S + 34°" >S0O,. 


Trimethylsulphine owalate (Me,8),.C,0, + H,0, is obtained by the 
action of silver oxalate on trimethylsulphine iodide; it forms large 
deliquescent tablets, containing 1 mol. H,O. Heated to 110°, it loses 
the water of crystallisation, and at 146° is resolved into methyl sul- 
phide and methyl! oxalate. 

Trimethylsulphine dithionate (Me;S),S.0, + H,O, is obtained by 
neutralising dithionic acid with trimethylsulphine hydroxide ; it forms 
cube-like crystals, non-deliquescent, and insoluble in alcohol. At 120°, 
it loses water, and at 220°, it is resolved into sulphurous anhydride, 
methyl sulphide, and trimethylsulphine methy] sulphate and water, 
thus :— 


(Me,S).8,0, + H,O = H,O + Me.S + Me,S.SO,.Me. 


The authors have also prepared the acetate, benzoate, and carbo- 
nate by the action of trimethylsulphine iodide on the corresponding 
silver salts. 

These salts are extremely soluble in water. A solution of trimethyl- 
sulphine sulphide has been obtained by saturating a solution of tri- 
methylsulphine hydroxide with hydrogen sulphide, and then adding 
to this an equal amount of the hydroxide. On concentration, even 
in the cold, this solution decomposes into methyl sulphide. 

Pe Bi 

Constitution of Guaial. By J. Herzia (Monatsh. Chem., 3, 
118—125).—This compound (commonly called guaiol) is one of the 
products of the dry distillation of guaiacum (p. 212 of this volume). 
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It is never obtained quite colourless, but always leaves on distillation 
a small quantity of brown residue having a higher boiling point, 
When freed, as far as possible, from this substance, it boils at 118~ 
121°. Contrary to the statement of some chemists who have worked 
upon it, guaial forms with a strong solution of hydrogen-sodium sulphite 
(sp. gr. 13), a crystalline compound from which it cannot be re. 
covered by the action of sodium carbonate, resembling in this respect 
the unsaturated aldehydes, acrolein and crotonic aldehyde. It further 
exhibits the character of an aldehyde in reducing silver-salts, and in 
oxidising when exposed to the air or treated with mercuric oxide, being 
thereby converted into tiglic or methylerotonic acid. Hence guaial 
consists of tiglic aldehyde, CH;.CH:CMe.COH (Gerhardt re. 
garded it as the isomeric compound angelic aldehyde), and is identical 
with that which Lieben and Zeisel obtained (1881, Abstr., 710) as a 
condensation-product of acetic and propionic aldehydes: C,H,O + 
C;,;H,O — H.O => C;H,O. 

By reduction with iron and acetic acid, it yields, like other alde. 
hydes of the same series: (1.) A saturated aldehyde, viz., valeral, 
C;H,O (b. p. 90—92°). (2.) A mixture of a saturated and an un. 
saturated alcohol (boiling at 125—126°), and a saturated alcohol, viz., 
amyl alcohol, boiling at 125—126°. (3.) A pentenyl alcohol, 
C;H,(OH),. The same products were obtained by Lieben and Zeisel 
from their synthetically formed tiglic aldehyde. 

Amongst the constituents of guaiacum, there are only three, viv. 
guaiaretic, guaiacylic and guaiaconic acids, which can be regarded as 
sources of guaial. The first of these, however, yields by dry distilla- 
tion only guaicol and pyroguaiacin, no guaial ; the second, on the other 
hand, is completely resolved according to Deville (Compt. rend., 19, 
137) into carbonic anhydride and guaial ; but the amount of guaiacylic 
acid contained in the resin is much too small to account for the quan- 
tity of guaial resulting from its dry distillation. It seems, therefore, 
most probable that the chief source of the guaial is the guaiaconic 
acid, in which it exists ready formed. In fact, when this acid is 
heated at 170—180° in a sealed tube with hydrochloric acid saturated 
at 0°, methyl chloride escapes on opening the tube, and the contents 
yield to ether a body which, from its iron-reaction, its melting point, 
and other properties, appears to be catechol. H. W. 


Note on Popoff’s Law of the Oxidation of Ketones. By E. 
Waaner (Jour. Russ. Chem. Soc., 1882, 113).—According to one of 
Popoff’s laws, “ On oxidising ketones in which both carbon-atoms in 
the neighbourhood of the carbonyl-group contain the same quantity 
of hydrogen-atoms, i.e., in which the radicals are of the same (or @ 
slightly different) constitution, but not equally large, that carbon-atom 
is oxidised which belongs to the larger alcohol-radical, the carbony!- 
group remaining always with the smaller alcohol-radical.” 

This thesis has been deduced from one experiment only, made by 
Popoft himself, and later on confirmed by Volker (Sitzungsber. Wiener 
Akademie, 73 [2], 335; note by the Abstractor), who on oxidising 
ethyl-propyl ketone, obtained propionic acid. 

This is contradicted by the author's experiments, who on oxidising 
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the latter ketone obtained butyric and acetic acids, and no propionic 
acid. 
In the same manner cthyl-isobutyl ketone yields isovaleric and 


i : - - 
ked acetic acids. In these two cases the carbony] remains with the larger 
alcohol-radical, in contradiction to Popoff’s law. The author is now 


investigating the oxidation of ethyl-hexyl (norm.), propyl-isobuty|, 
and propyl-hexyl (norm.) ketones. B. B. 


Researches on the Determination of the Chemical Value of 
the Constituents of Organic Acids. By N. Menscnurkin (Juwr. 
Russ. Chem. Soc., 1882, 114—124).—-In two former papers the author 
explained the methods of determining the reaction value of organic 
bodies, especially of alcohols in the formation of ethereal salts. 

The object of the present investigation is to determine the reaction 
value of organic acids. The monobasic organic acids R.COOH are 
made up of two components: the constant COOH and the variable R. 
The author starts from formic acid, H.COOH, in which the H-atom 
may be replaced by primary, secondary, or tertiary alcohol-radicals. 
The values of etherification of this acid are taken as a standard for 
comparison, the velocity as well as the limit of etherification being = 
100. By taking the etherification values of the other acids, and com- 
paring them with that of formic acid, the chemical value of the 
diferent variable constituents of the acids may be measured by the 
number of molecules of the ethereal salts formed. 

(1.) Primary Mounobasic Acids.—The constant constituent of the 


as ; a . = . ‘ . 
‘_ acids represents the capability of the acids for combination. The 
- numerical values refer to the above-mentioned standard of etherifica- 


tion. The following numbers may serve as an example of the values 


ye in the isobutylic system :— 
. Coefficients 
of combination. 
re, Cc ae ‘ 
uc Series. Velocity. Limit. 
Is C,H.,O, : Formic acid, CH,O, .......... 100°0 1000 
ed sey GRR oT 71-9 1048 
ts Propionic acid, C;H,O, ........ 66°7 106°9 
t, N. butyric ,, C,H,O, ........ 53:9 108-2 
N, caproic ” C.H,.0, Terres y 53°6 108°7 
N. caprylic acid, CgH,O, ...... 50°0 110°3 
b. C.H.,_.0, Hydrosorbic ,, CeHO,...... 69°7 110:4 
. C,H,,,0, Phenylacetic ,, Cs,H,O, ...... 791 115-0 
: Pheny|lpropionic acid, CyH,,O,..  65°2 112°] 
a Very nearly the same values are obtained in the ethylic system, so 


that the nature of the alcohol does not seem to have any influence. 
The velocities of the saturated acids are larger than those of the cor- 
responding unsaturated acids. 

In order to find the chemical value of the constant constituents of 
primary monobasic acids, the above formulzw and numbers are com- 
pared with those of formic acid. The numbers below give the 
difference of the number of molecules of ethereal salts formed, 
Viz, :— 
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Values of reaction. 


A 


Primary residues. Velocity. Limit. 
let tah oe — 281 + 48 

CH,OH,....2 C,H, ........ — 33:3 + 69 
CH;(CH.). _— C,H; eer ccore — 46:1 + 8:2 
CH,;(CH,);. = C,H cocecceen — 46°4 + 8:7 
CH,(CH.),. = C,H,; Toeren et _— 50°0 a 10°3 
C,H,.CH, oe = Upto cecevees — 303 + 10°4 
C,H;.CH,. c= C H, cose sece o— 20°9 + 15°0 
C.Hs.(CH2)» = CH, cooe5ecee _ 34'8 + 12°1 


Compared with formic acid, all the primary acids show smaller 
velocities and larger limits of etherification. The less saturated the 
residues are and the more carbon-atoms they contain, the larger are 
the differences. In the acids with an increasing number of hydrogen- 
atoms, the acid properties diminish, because the limit of etherification 
becomes lower, whereas the reverse is the case if the H-atom of 
formic acid is replaced by hydrocarbon-residues. This is due to the 
metallic nature of hydrogen; as in the case of alcohols, the values of 
etherification increase if the variable constituent is hydrogen. 


(II.) Secondary Monobasic Acids. 


Coefficient 
of combination. 
procwnecenedccniane 


Series. Velocity. Limit. 
C,,H,,0,.. Dimethyl-oxalic acid, C,H,O,.... 43°4 108°2 
Methyl-ethyl oxalic acid, C;Hy,O, 30°3 1148 

C,H.,_20, Crotonie acid, Cs,H,O........... 19°6 1123 
C,.Hes—10O0s Cinnamic ” C,H,O, eo ecccecere 18°7 1163 


The coefficient of velocity of the above acids alone differs from 
those of primary acids, being considerably smaller (e.7., comparing 
isobutyric acid (43°4) with normal butyric acid (53°9). The values of 
reaction of the secondary hydrocarbon residues RCH are :— 


Values of reaction. 


Secondary residues. Velocity. rm, 
Me..CH = (C,H, .......... — 53°0 + 82 
Me.Et.CH = C,H, ........ — 644 + 148 
Me.CH.CH = C;H;........ — 80°4 + 125 
(C,H,).CH.CH = C.H;.... — 813 + 163 


Isomeric primary and secondary residues show different veloci- 
ties :— 
Value of reaction. 


' 78 emeaatoet tas a, 
Velocity. Limit. 
Et.CH, = \ C.H. — 46°1 + 82 
Me.CH = ok: ties: — 53°0 + 82 
Me.CH.CH = C;H;...... — 80'4 + 12:3 


in¢ 
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(III.) Tertiary Monobasie Acids. 


Coefficients 
of combination. 

Series. Velocity. a, 
C,H,,02.. Trimethyl-acetic acid, C;sH,O, .... 11°8 1131 
Dimethyl-ethyl-acetic acid, C;H;,0, 4 1154 

C,H»,-202 Ethylerotonic acid, CeHO, ...... 48 107°8 
C,H..—.03 Sorbic acid, C,H,0, ee a ee 12°9 1163 
Am emmete ,, Orgy... ccccccsccsce 13°9 112°9 
Nitrobenzoic acid, C;H;(NO.)O, .. 40°1 1143 
Paratoluic a. - eS tb weed 10°7 1191 

Cuminic ” Cio H 202 eonece 10°1 118°1 


Of all the acids, these tertiary acids have the smallest velocities 
and the highest limits of etherification, the nitro-group showing its 
peculiar influence. For the corresponding tertiary residues we 


have :— 
Values of reaction. 


A. 


Velocity. Limit. 
Me,.C = C,H, $ee600 00066 — 86°5 + 13:1 
Mo,.Et.C = C,Hy........ — 94-4 + 15°4 
Me.CH.Et.C = C,Hy...... — 95°2 + 7 
(C.H,)C = C,H, ........ — 871 + 16% 
(Cs5H;)C = C,H; ee — 8671 a 12°9 
(C;Hy.NO.)C = C,HyNO.. — 59-9 + 143 
(C;H,.Me)C = C,H;...... — 893 +191 
(C;Hy.C;H,)C = C,H), eT —_ 89°9 + 181 


The above values show that the decrements of velocities and the 
increments of limits are the largest compared with the corresponding 
primary residues :— 

Values of reaction. 


A. 


Velocity. Lins. 
Et.Me.CH = primary C,H,.... — 644 + 148 
Me,.C = tertiary C,H, ........ — 865 + 131 
Me.(CH,), = primary C;H, .. — 46°4 + 87 
Et.Me,.C = tertiary C;sHy, .... — 94°4 + 15°4 
(C,H;)CH, = primary C;H; .. — 209 + 150 
(C;H,)Me.C = tertiary C;H; .. — 89°3 + 19°1 


As regards the influence of the constant constituents of organic 
acids on the formation of ethereal salts, the author shows that it 
depends on the different order in which the methyl-groups are placed, 
exactly as in the case of the aleohols. The author compares the co- 
ficients of combination for formic, acetic, propionic, dimethylacetic, 
aud trimethylacetic acids, and shows that with increasing number of 
methyl-groups the velocity increases, and the limit diminishes. 

The author concludes by stating the chief deductions from the 
above research as to the constitution of the acids. 
VOL. XLIT. 28 
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(1.) On replacing the hydrogen-atom in formic acid, which is cop. 
nected with the earboxyl-group by a monovalent radicle, the velocity 
diminishes and the limit increases. 

(2.) The smallest changes occur when the remaining affinitig 
of the carbon-atom which is linked to the carboxyl-group, are saturated 
with hydrogen. 

(3.) In the case of the formation of higher primary acids fron 
acetic acid, another diminution of velecity and increase of limit takes 
place. To 1 atom of carbon in normal saturated acids corresponds an 
increase of 10°29 of the mol. weight limit (this vol., 384). In other 
primary acids, the length of the chain of carbon-atoms is only of 
secondary influence. 

(4.) On replacing two hydrogen affinities in acetic acid by the affini- 
ties of carbon, another and more distinct diminution of velocity and 
limit of etherification takes place, and this diminution reaches a 
maximum when 

(5.) All three hydrogen-atoms of acetic acid are replaced by mono. 
valent carbon-groups. Here, as well as in case (4) the length of the 
chain or of the number of affinities has only a small influence. 

B. B. 

Halogenated and Hydroxyorganic Acids. By E. Ervenmerm 
and C. L. Miiver (Ber., 15, 49—50).—When the «-3-dibromobutyric 
acids obtained by adding bromine to crotonic acid are treated with 
alcoholic potash, they behave differently to the «-8-dibromopropionic 
acid, for only one-tenth part of the molecules of the a-@-dibromo- 
butyric acid lose 8-bromine and a-hydrogen ; whilst nine-tenths give 
up a-bromine and 6-hydrogen, thus producing by the 8-methylation of 
the «-3-dibromopropionic acid chiefly 8-brominated unsaturated acids, 
and only small quantities of «-compounds. 

As the potassium salt of the latter is very sparingly soluble in cold 
absolute alcohol, whilst the two can be readily separated, that of the 
former is easily soluble. @-Bromocrotenic acid is also formed when 
a-dibromobutyric acid, prepared by brominating #-monobromobutyric 
acid, is either heated with water in sealed tubes at 110—120°, or boiled 
with baryta-water, or digested on a water-bath with water and silver car- 
bonate. It is accompanied by a syrupy acid, smelling like pyruvic acid. 
By warming 2-8-dibromobutyric acid with potassium iodide solution, 
iodine is set free and crotonic acid is formed. When a-39-dibromo- 
butyric acid is mixed with 10 parts of water and half the molecular 
weight of sodium carbonate and distilled, propaldehyde and a large 
quantity of a-bromopropylene, MeCH: CHBr (which combines wit! 
bromine to form MeCHBr.CHBr,) pass over, whilst a solution of 
bromhydroxybutyric acid remains in the retort. This acid may bees- 
tracted with ether, and, on evaporation, is left as a syrup. Calcium 
bromhydroxybutyrate, (C,H ,BrO,),Ca, ecrystallises in slender needles. 
On treating crotonic acid with hypochlorous acid, a syrupy acid 
is obtained, yielding a crystalline calcium salt, (CsH,CIO;).Ca. By 
decomposing this salt, the acid ean be got in wavellite-like crystals 
(m. p. 53—56°), easily soluble in alcohol, ether, and chloroform, 
sparingly soluble in carbon bisulphide and light petroleum. Pe 


ORGANIC CHEMISTRY. 599 


S con. 


te Normal 2-Amidovaleric Acid. By V. Justin (Bull. Soc. Chim. 
locity 


9), 37, 3—4).—Valeric acid is converted into the bromo-derivative, 
and the latter is heated with concentrated aqueous ammonia in sealed 
tubes at 130° for six hours. The product is then heated with lead 
hydroxide, filtered, the excess of lead removed by hydrogen sulphide, 
the solution evaporated, and the crystals purified by washing with 


nities 
irated 


from alcohol and ether, and finally erystallising from alcohol. Normal 
takes a-amidovaleric acid, C;H,,NO., thus obtained, forms long colourless 


ds an 
other 
ily of 


rismatie needles, white when dry, very soluble in water, slightly 
soluble in alcohol, and almost insoluble in ether. It sublimes without 


melting. C. H. B. 


affini. Propyl-derivatives and Decomposition-products of Ethylic 
y and Acetoacetate. By B.S. Burton (Amer. Chem. J., 3, 385—395).— 


hes a Ethylic propylacetoacetate, CyHyO,; = Me.CO.CHPr*.COOEt, pre- 
pared, according to Conrad and Limprich’s process (Abstr., 1878, 731), 
by adding ethylic acetoacetate (152°7 g.) and propyl iodide (206 g.) 
toa solution of 7 g. sodium in 270 g. absolute alcohol, is a clear 
limpid fragrant liquid, having a density of 0°981 at 0° compared with 


nono- 


f the 


B. water at 4°, and boiling at 205—21U°. Lthylic dipropylacetoacetate, 
1RYER CxH»O; = Me.CO.CPr*,.COOKt, resembles the preceding in appear- 
= ance and odour, has a density of 0°585 at U° (compared with water at 
wit 4°), and boils at 235—236°. 
onic Se eedheation of the Ethers ahove described. — The researches of 
‘ome HH Geuther and of Frankland and Duppa have shown that the ethylic 
give ethers of acetoacetic acid and its alkyl-derivatives are resolved by the 
on of action of alkalis into carbonic acid, ethyl alcohol, and a ketone, 
icids, J according to the following general equation, in which X and Y denote 

. aleohol-radicles or alkyls :— 

( 

éthe M  Me.CO.C(XY).COOEt + 2KOH = CO,K, + EtOH 
when + Me.CO.C(XY)H.... (1) 
tyr Hi and it has been further shown by Wislicennus that this reaction is 
oiled accompanied by another, resulting in the formation of acetic acid or 
id an alkyl-derivative thereof, according to the equation— 
ition, Me.CO.C,_ XY).COOEt + 2KOH = CH;.COOK 
omo- + EtOH + C(XY)H.COOK.... (2) 
a The relative amounts of ketone and organic acid thus formed depend, 
with not only on the substituted radicle, but also on the concentration of 
in of the alkali employed, the amount of the ketonic ether split up into two 
‘o- molecules of organic acid (eq. 2) being greater as the alkali used is 
cium more concentrated, whereas the qaantities of carbonic acid and ketone 
dies. fg Produced (eq. 1) are greater as the alkali is more dilute. The fol- 
oil lowing table exhibits a comparison of the decomposition-products of 

By the ethylic ethers of mono- and di-propylacetoacetic acid with those of 
-stals iso methyl- and ethyl-derivatives, as given by Wislicenus (Annalen, 
form, » 280) :— 
L. 


bo 
~ 
nr 


ata od RR, 
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Methyl. | Ethyl. | Propyl. |Dimethyl.| Diethyl. | Dipropy). 


With 10 per cent. 
KOH sol. | 


Ketone and CO,..| 86°28 91°52 71°68 91°73 54°15 34°24 
Organic salts ....| 13°70 8°75 | 25°78 7°46 | 42°50 | 58°76 
With 20 per cent. | 

KOH sol. 
Ketone and CO,..| 68°16 73 44 55°16 80 -02 30°86 12°22 
Organic salts ....| 31°30 23°75 44°41 19°96 | 69 46 86°69 


These numbers show that ethylic monopropylacetoacetate, like the 
other mono-derivatives, undergoes, both with dilute and with concen. 
trated potash-solution, a decomposition in which ketone and carbonic 
acid preponderate; whereas ethylic dipropylacetoacetate yields, both 
with dilute and with concentrated alkali, a product consisting chiefly 
of organic salts, this mode of decomposition being especially remark. 
able when compared with that of the methy]-derivative. 

Dipropylacetic acid, C,5H\.O. = (C,H;),.CH.COOH, prepared by the 
action of potash on ethylic dipropylacetoacetate, is a colourless, oily, 
slightly acid liquid, sparingly soluble in water, and having the cha- 
racteristic odour of the higher fatty acids. Sp. gr. = 0°9215 at 0’; 
(water at 4°= 1); b. p.219°5°. The sodium salt gives precipitates 
with silver, copper, and lead salts. The barium salt is easily soluble. 

The ethylic salt is a colourless limpid liquid, having a pleasant 
odour, and boiling at 183°. 

The isomeric octoic or caprylic acid, CHMe,.(CH,),.COOH, which 
occurs as a glyceride in cows’ milk and cocoa-nut oil, and is produced 
by oxidation of iso-octyl alcohol (from Heracleum oil), is solid at 
ordinary temperatures, melts at 16—17°, boils at 235—237°, and 
forms a sparingly soluble barium salt. Another iso-octoic acid, 
CHMe,jCH,)..CHMe.COOH, formed by oxidation of the cor 
responding alcohol from di-isobutyl, is an oily liquid, which boils at 
218—220°, and does not solidify at —17°. A fourth iso-octoie acid, 
CMe;.CH,.CHMe.COOH, which Butlerow obtained by oxidation 
of di-isobutylene, is also liquid at ordinary temperatures, and distils 
— 205° and 218°; for the most part at 215° (Abstr., 1878, p. 

81). 
Dipropyl-acetone or Methyl-dipropylmethyl Ketone, 


CH;.CO.CH(C;H;)., 


is contained in the oily layer which separates in the saponification of 
ethylic dipropylacetoacetate, and may be purified by drying with 
calcium chloride and fractional distiilation. It is thus obtained as 4 
colourless limpid liquid, having a pleasant ketonic odour, and boiling 
at 173—174°. It does not appear to form a crystallisable compound 
with acid sodium sulphite. : 

Action of Sodium-amalgam on Ethylic Dipropylacetoacetate.—This 
reaction was expected to yield dipropyl-betahydroxybutyric acid, Just 
as diethyl-betahydroxybutyric acid is obtained from ethylic diethyl 
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acetoacetate. Experiment showed, however, that this is not the case, 
the dipropyl-acid not being formed, even when the free alkali in the 
liquid was neutralised from time to time with sulphuric acid. When 
the action was completed and the liquid again neutralised, an oily 
liquid separated, which proved to be dipropylacetone ; and on removing 
this, the remaining liquid was found to contain acetic and dipropyl- 
acetic acids. 

The remainder of the paper is occupied with the description of un- 
successful attempts to obtain triethylacetic acid by the action of 
phosphorus pentachloride, hydriodic acid, or hydrobromic acid on the 
sodium salt of diethyl-betahydroxybutyric acid, the product in all 
cases being diethylacetic acid. H. W. 


1) 
-—— 


the 

‘en. Meconic Acid. By H. Ost (J. pr. Chem. [2], 23, 489—443 (see 
ynie also this Journal, 36, 708).—Triethyl meconate, C;sHO.(OEt)(COORt)., 
oth is obtained by acting on silver diethyl meconate with ethyl iodide ; it 
efly erystallises from alcohol in needles (m. p. 61°), and yields no colora- 


tion with ferric chloride. 
Derivatives of Comenic Acid.—Ethyl nitrocomenate, 


C,H(NO,)0,(OH).COOEt, 


is obtained by nitrating ethyl comenate ; it forms yellow needles, and 
yields a red coloration with ferric chloride. On reduction with tin and 
hydrochloric acid, it yields amidocomenic acid, which crystallises with 
1 mol. H,O in colourless needles ; it imparts a deep-blue colour to ferric 
chloride solutions. When boiled with baryta-water, it yiclds hydroxy- 
comenic acid, C;HO,(OH).COOH, which crystallises with 3 mols. 
H,0 in needles, and with 1 mol. H,O in small prisms. Ammonium 


ol hydroxycomenate is sparingly soluble in water; the ethyl salt is a 
“at crystalline substance, which, by ammonia, is converted into comen- 
ind amide, C;H,O,(OH).CONH,, isomeric with comenamic acid. Hy- 


droxycomenic acid is also obtained by boiling bromocomenic acid with 
hydrochloric or hydrobromic acid. When treated with bromine and 
water, it yields an acid having the formula C;H,;BrO,; + H,0, also 
carbonic anhydride. Bromopyromeconic acid behaves like bromo- 
comenic acid, and is easily converted into hydroxycomenic acid, 
(;H,O,, which, when treated with bromine and water, yields an acid 
C,H,;BrO, + H,O, and carbonic anhydride. 

Pyromecazonie acid, CsH;NO; (loc. cit.), can be obtained by reducing 
hydroxypyromecazonic acid with hydriodic acid; it forms a diacetic 


derivative, C;H:Ac,NO;, and with bromine a monobromo-derivative, 
C;H,BrNO,, the hydrochloride of which is decomposed by water. 

Pyromecazone, C;sH,;NOs3, is obtained by adding concentrated nitric 
acid to an ethereal solution of pyromecazonic acid. It crystallises 
from methyl and ethyl alcohols in colourless needles containing a 
molecule of the respective alcohols; it is insoluble in ether, soluble 
inwater. Its aqueous solutions give no coloration with ferric chloride, 
and stain the skin violet. Pyromecazone is also obtained by acting 
on a solution of pyromecazonic acid in glacial acetic acid, which, by 
further addition of nitric acid, is converted into nitro-pyromecazone, 


(;H.(NO,)NO; + H.O. The aqueous solution of this compound, 


i 
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when heated at 30—40°, yields carbonic anhydride and nitropyro. 

mecazonic acid, C;H,(NO,)NO,, which crystallises from water in 

golden-yellow leaflets, and gives a red coloration with ferric chloride. 
P. P. B, 


Occurrence of Succinic Acid in an Incrustation on the Bark 
of “Morus Alba.” By G. Gotoscumipr (Monatsh. Chem., 3, 136— 
138).—The author had often observed on the stems of mulberry. 
trees, both young and old, the exudation of a liquid, which dried up 
to crystalline crusts, especially on the side exposed to the wind. This 
liquid, which had a saline taste, was found to consist of a solution of 
calcium succinate, Cs,H,OCa, which, after several recrystallisations with 
the aid of animal charcoal, melted at 180°, and was converted by dis. 
tillation into the anhydride melting at 160°. The liquid also contained 
a small quantity of calcium carbonate. 

The occurrence of exudations on mulberry-trees was observed long 
ago by Klaproth, who regarded them as consisting of the calcium salt 
of an acid which he called ‘‘ Maulbeerholzsiure,” and similar observa- 
tions were afterwards made by Landerer. Gmelin (Handbook, Engl. 
Kd., 8, 109) suggests that the acid found by these chemists was 
nothing but succinic acid, a suggestion which is corroborated by the 
observations above mentioned. 

The occurrence of succinic acid in the juices of a large number of 
herbs has long been noticed; but it has not hitherto been found in 
liquids exuding from trees; and this circumstance, together with the 
observation that on all parts of the bark where the exudation oc- 
curred, a brown humus-like substance was also found, induced the 
author to think that the succinic acid in this case, might perhaps be, 
not a physiological secretion, but the product of a pathological 
process. 

To throw light on this question, he submitted the humus-like sub- 
stance to the examination of Professor Wiesner, who found it to consist 
of dried plasmodia and sporiferous receptacles of a myxomices, most 
probably a species of Aethalium. The plasmodia of myxomicetes are, 
according to Reinke (Studien iiber das Protoplasma), very rich in 
mineral substance containing a large proportion of lime. Succinic 
acid was not found in them by Reinke. The occurrence of the suc- 
cinic acid is perhaps due to a fermentation process, in consequence of 
which the malice acid occurring in the juices of the mulberry-tree 
(Gmelin, 10, 206) is converted into succinic acid, a metamorphosis, 
which, according to Fitz (Ber., 12, 481) takes place somewhat readily in 
schizomycetic fermentations, and may be represented by the equation: — 


3C,H,0; = 2C,H,O, + C.H,O, + 2CO, + H,0. 


Decomposition of Racemic Acid. By E. Junarieiscn (J. Pharm. 
Chim. (5), 5, 346—352).—Pasteur’s method for the decomposition of 
racemic acid by erystallising a concentrated solution of sodium ammo- 
nium racemate and separating the crystals by actual examination for the 
hemihedral faces, is one of great labour, since a large number of crystals 
must be examined for the separation of a sniall quantity of acid, as many 
of them are devoid of the hemihedral faces. This examination may 
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be replaced by a chemical reaction. A small portion of the crystal is 
jissolved in a drop of water, and the solution divided into two parts ; 


‘ide. oe portion is treated with a solution of right-handed calcium tartrate, 
B. and the other with left-handed calcium tartrate ; a precipitate of cal- 
Sark cium racemate is formed by this reagent with the sodium ammonium 
34 I tartrate of opposite rotatory power of itself. This method is particu- 
ere: larly applicable to the examination of large crystals. 
d up Gernez, however, has shown (Compt. rend., 63, 843) that when a 
This supersaturated solution of sodium ammonium racemate is treated with 
n of Me ectystal of the right-handed tartrate of the same bases, only right- 
with handed crystals form, and vice versd; but the objections to this method 
dis. J ae that if only slightly concentrated solutions are used, several opera- 
ined tions are required to obtain any quantity of the acid, whereas by 
using highly concentrated solutions, the salt of opposite rotatory power 
he is apt to crystallise with the other. 
salt The author modifies this method by treating a concentrated solution 
fe of the racemate simultaneously with crystals of opposite rotatory 
? wer. 
ug _ sodium racemate is prepared by neutralising equal 
the weights of racemic acid with sodium carbonate and ammonia, and 
mixing the solutions; and the mixture is then concentrated to such a 
rat strength that 1 litre will deposit 150—160 grams of crystals. The 
TN amount of concentration depends on the temperature of the laboratory, 
the and may be determined by taking the density from time to time (the 
Pa density varies from 1:24—1-28) ; or better by placing in the solution a 
the glass bulb, which will float in a liquid of the required density, and 
be, evaporating the solution until the bulb floats. The ammonia which 
al escapes during the evaporation must be replaced at the end of the 
operation in such quantity as to give the solution a slightly alkaline 
b- reaction. This solution is poured into acrystallising dish with ground 
sa edges, holding from 1 to 2 litres, and covered with a glass, which 
oak forms a tight joint. The steam then condenses on the cover-glass, 
re, and moistens the edges of the dish, and by means of the capillarity a 
ra sort of hydraulic joint is formed and evaporation prevented. The 
ie vessel is placed in a room of constant temperature and left to cool; 
a4 when cool, a crystal of right-handed sodium ammonium tartrate, 
of washed in a stream of water and still wet, is gently dropped into 
- the solution on the right side, and a crystal of the left-handed salt on 
ia, the left. These crystals being moist, dilute the solution directly sur- 


rounding them, and grow slowly, attaining their maximum size in two 
or three days, when each has been increased by the salt of its own 
rotatory power. The mother-liqaor may be concentrated, and the 
operation repeated a second and third time, and a fresh quantity of 
the racemate dissolved in it, the solution brought to the required 
density and crystallised as before. 

The separate crystals are then purified by recrystallisation. 

At 15°, right-handed sodium ammonium tartrate is less soluble in 
water than the left-handed salt, and not equally soluble as is generally 
admitted; this may account for the fact that some racemates on 
crystallising separate into right- and left-handed tartrates, whilst 
others crystallise unaltered. 
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In two:cases, on allowing the concentrated solution of the double 
racemate to cool out of contact with the air, needle-shaped crystals 
separated throughout the solution; and on placing in it crystals of the 
right- and left-handed tartrates, the needles disappeared, whilst the other 
crystals increased at their expense. These crystals may be a particu. 
lar form of the two tartrates, or another hydrate of the two salts, or as 
is most probable, the double racemate crystallising without decomposi- 
tion. Owing to the rapidity with which they disappear, the author 
has been unable to examine them. L. T. O'S, 


Ammoniacal Citrates. By E. Layprin (Ann. Chim. Phys. [5], 25, 
233—257).—It is well known that many metallic oxides and citrates, 
insoluble in water, are soluble in the alkaline citrates, even in the pre- 
sence of reagents, which under ordinary conditions precipitate these 
oxides. This phenomenon has been made the basis of a quantitative 
method for the determination of phosphoric acid. Some years ago, Spiller 
(Pharm. Journ., 1858) carried on a series of investigations, in order to 
study the influence of citric acid in preventing the precipitation of 
the metallic oxides, and arrived at the general result that the neutral 
citrates possess the property of combining with other salts to forma 
class of compounds of the general formula M’;C,H;0; + 3M’.SO,, in 
which sulphuric acid may be replaced by carbonic, chromic, or boracic 
acids. For instance, solutions of these compounds are not precipitated 
by barium nitrate until a slight excess of sodium sulphate is present. 
Lebaigne, however, considers that these phenomena are due to an 
interchange between the acids and bases, which is stable only so long as 
the citrate liberated in the nascent state is soluble, and thus the pecu- 
liar characteristics of the acids and bases present become apparent 
when the nascent citrate has saturated the alkaline citrate, viz., wheu 
the precipitant is in excess of the alkaline citrate. Further, the in- 
soluble citrates are dissolved in the alkaline citrate in definite proper- 
tions, and citric acid being tribasic can saturate not only three 
equivalents of the same, but also of different bases to form soluble 
salts. 

In order io decide between these views, the author has taken up the 
question, and has arrived at results in accordance with those of 
Lebaigne, 7.e., citrates insoluble in water dissolve in alkaline citrates, 
with formation of double salts of the composition M,M’C,H,0,, in which 
M is an alkali-metal, and M’ a metal belonging to some other class. 

This result receives support from the following experiments: if 
barium carbonate is gradually added to citric acid saturated with 
ammonia until one equivalent of acid and baryta are present, a clear 
solution is obtained, from which, on cooling, normal barium citrate 
separates out. The supernatant liquid contains in solution a double 
ammonium barium citrate. Analogous phenomena were observed 
with the oxides-of calcium, strontium, lead, and cadmium. Again, if 
aluminium hydroxide be dissolved in ammonium citrate, and the solu- 
tion evaporated over sulphuric acid, white crystals of a double ammo- 
nium aluminium citrate, 3C,H;0,(NH,),H + [C,H;0,(NH,)2};Ab + 
6H,O, will separate out. A similar iron salt was obtained, a solution of 
which gives no precipitate with succinic and beuzoic acids, no colora- 
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tion with potassium thiocyanate, and no precipitate but only a green 
coloration with potassium ferrocyanide. The author also prepared 
and analysed analogous double citrates of ammonium and magnesium, 
manganese, nickel, cobalt, zinc, copper, and mercury, but was unable 
to obtain salts of antimony, bismuth, tin, or silver. VV. VY. 


Saculmin Compounds. By F. Sesrint (Landw. Versuchs.-Stat., 
27, 163—175).—Saculmic acid is prepared by treating saculmin with 
a cold solution of potash or soda (Abstr., 1880, 538, 865), when it 
swells up and partially dissolves, forming a fluid of intense brown colour; 
this carefully filtered and saturated with hydrochloric or sulphuric 
acid, deposits a rich brown precipitate, which is collected on a filter 
and washed until the wash-water is free from acid ; it is then partially 
dried between blotting paper, and completely in a desiccator in presence 
of sulphuric acid ; it cannot be dried at 100°, as it loses some of its 
properties, notably its solubility in alcohol. 

Saculmic acid, prepared in this way, appears as shining black frag- 
ments, sparingly soluble in water, more so in dilute alcohol, easily 
soluble in alcohol at 90° ; it is very difficult of solution in absolute 
alcohol, and insoluble in ether; precipitation and reprecipitation from 
solution in alcohol, is the best method for obtaining the substance in a 
pure state; while moist, it redissolves freely in alcohol ; the solution is 
reddish-brown in reflected light, ruby-coloured by transmitted light ; 
acid to test-paper, and yields a brown flocculent precipitate to silver 


nitrate, barium hydroxide, hydrochloric acid, and sodium chloride. 
as Analyses were made of saculmic acid obtained from cane-sugar and 
n- 


from glucose, with the following results :— 


nt 

m Cane-sugar. Glucose. 

1 eee —S am 
1, 2. 1. 2. 


Combustible matter after 
deduction of ash, gram 0°1684 0°2648 0°3303 0°2437 
CO, obtained...... * 039388 06183 0°7690 0°5711 
HO obtained...... ‘~. 0°0756 01143 01308 0°0966 
Carbon........ per cent. 63°78 63°68 63°50 63°91 

. * 4°98 4°79 4°40 4°40 


These results correspond nearly with the formula C,,H\O,, which 
agrees with the author’s previous observations, that formic acid is dis- 
engaged during the formation of saculmin from glucose. When 1 mol. 
of formic acid and 6 mols. of water are taken from 2 mols. of glucose, 
saculmic acid remains :— 

Formic Saculmic 
Glucose. acid. Water. acid. 


2C,H,.0, — CH.,O, + 6H,O + Cy Hyp O4. 


The same formula is deducible from the saculmates, of which the 
author gave the analyses of the silver and barium salts. 

Saculmin, when treated repeatedly with a cold solution of potash 
or soda of 5 per cent., and the brown liquid heated on a water- 
lath, yields a brown deposit, which the author provisionally calls 
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saculmous acid; the residue undissolved by the reagent ke calls saculmin, as | 
and finds it to differ in composition from saculmic acid, the results 

nearly agreeing with the formula C,,H;,O,5. tetr 

Finally, the author considers saculmin to be the anhydride of 176 
saculmic acid, in the same manner as saccharose is an anhydride of 

glucose. . 

Glucose. Saccharose. "7 

2(CsH:0.) — HO = CyH»On. ye 

Saculmie acid. Saculmin. ps 

4(Cy HO.) -_ H,0 = Cy,H,0,5. J. F. wit] 


Action of Halogenated Organic Radicles on Potassium. 
pyrroline. By Cramician and Deynstepr (Gazzetta, 1882, 84).— Ethyl 


chlorocarbonate acts violently on potassium-pyrroline at the ordinary eh 
temperature, but the action may be moderated by adding a quantity of 

anhydrous ether equal to twice the volume of the chlorocarbonate. into 
Even then the mixture ultimately becomes heated to ebullition, but 

to complete the reaction, which is represented by the equation, bone 
C,H,NK + CICOOEt = KCl + C,H,N.COOEt, the mixture must in © 
be heated on the water-bath. On subsequently distilling off the ferr: 
ether, together with the excess of ethyl chlorocarbonate, at the carb 
heat of the water-bath, treating the residue with water, drying the oil cor 


thereby separated with calcium chloride, and submitting it to fractional crys 
distillation, a colourless liquid is obtained, heavier than water, havin; : 


an etheric odour (b. p. 180° under 770 mm. pressure), and giving T 
by analysis 60°23 per cent. C and 665 H, leading to the formula with 
C,H ,NO,., which requires 60°43 C and 643 H. This compound, sulp 
boiled with caustic potash or baryta, is resolved into pyrroline, car- hydr 
bonic anhydride and ammonia, and may therefore be regarded as duci 
tetrene-urethaneorethylictetrene-carbonate, EtO.CO.N:C,H, alde 
the bivalent radicle C,H, being called tetrene. On heating this sub- 
stance with ammonia for four hours in sealed tubes at 110°, a liqnid form 
is obtained which, when evaporated, yields a new crystallised sub- It 18 
stance melting at about 167°, and having the composition of tetrene- 
carbamide or tetrene-urea, CsHy: N.;CONH), isomeric with carbo- the c 
pyrrolamide. powe 
The authors have begun to study the action of ethylene chloride on by R 
potassium pyrroline, which takes place very quickly, whereas the carb 
chlorides of methylene and ethylidene have little or no action on that Insta 


compound. H. W. 


Aluminium Chloride and Monobromobenzene. By 0. '. 
Dumreicuer (Ber., 15, 33)—When warmed together, these bodies the | 
yield dibromobenzene (liquid as well as solid [m. p. 89°] ), a liquid subse 
(b. p. 80°), probably benzene, and a high-boiling oil, hydrochlor ident 
acid being freely evolved. D. AL. sh 
OlUn 

Tetrabromobenzene (m. p. 175°). By R. Meyer (Ber.,15,46— && acid 
48).—The author has repeated Kekulé’s (Annalen, 137, 16%) and 
Riche and Bérard’s (ibid., 183, 51) experiment. By heating 10 grams chlo 
paradibromobenzene with 20 grams bromine in sealed tubes at 15!, J Paw 
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as long as hydrobromic acid is evolved, and in the same way treating 
#5 grams nitrobenzene with 27 grams bromine for a day at 250°, a 
tetrabromobenzene was obtained, crystallising in white needles (m. p. 


178°). D. A. L. 


Conduct of Nitrometaxylene towards Oxidising Agents. 
By I. Remsen and M. Kunara (Amer. Chem. J., 3, 424—433).— 
Nitroxylene prepared according to Beilstein and Kruger’s method 
(Annalen, 144, 167), by the action of the strongest nitric acid on com- 
mercial xylene (previously freed from paraxylene by prolonged boiling 
with dilute nitric acid) was converted, by oxidation with chromic acid 
mixture, into nitrotoluic acid, C;H,(NO,)Me.COOH, which, after 
purification by conversion into calcium salt, separation therefrom, re- 
crystallisation from water, and sublimation, melted at 214°. This 
nitro-acid was reduced by tin and hydrochloric acid to the correspond- 
ing amido-acid; the latter was converted by the action of nitrous acid 
into the diazo-acid ; and this, by boiling with water into the correspond- 
ing hydroxytoluic acid, which, after purification by boiling with 
bone-black, crystallised in fine lustrous silky needles, slightly soluble 
ineold, freely in boiling water, forming a solution not coloured by 
ferric chloride ; easily soluble in cold alcohol and ether, insoluble in 


of 
of 


he HF carbon bisulphide; melting in the air-dried state at 148°5—149°5° 
il (ecorr.), and after drying at 100°, at 174° (corr.). The air-dried 
al crystals gave by analysis numbers agreeing with the formula C;H,O,; 
43 + 4H.,0, the water of crystallisation being given off at 100°. 

ng The composition and properties of this acid show that it is identical 


with that which Remsen and Iles obtained (Ber., 11, 888) by fusing 
sulphamine-toluic acid with potash, and with the orthohomopara- 
lydroxybenzoic acid which Tiemann and Schotten prepared by intro- 
ducing the aldehyde-group into ortho-cresol, and oxidising the resulting 
aldehyde (ibid., 767). Its constitution is therefore represented by the 
l 2 4 


sid formula C.H,(OH)(Me) (COOH), and the nitrotoluic acid, from which 
ibe it is prepared, has a similar constitution, viz. [NO.: Me: COOH = 
\e- 1:2:4). The formation of a hydroxytoluic acid of this constitution by 


the oxidation of nitrometatoluene, affords an additional illustration of the 
power possessed by negative radicles, Cl, Br, NO, (previously noticed 
by Remsen : see p. 186 of this volume) of protecting contiguous hydro- 
carbon residues from the action of oxidising agents. In the present 
instance the methyl-group, standing in the para-position to the NO, is 
oxidised by the chromic acid, while the methyl in the ortho-position 
remains intact. In like manner, when xylene is treated with sulphuric 


v. acid, the chief product is a sulphonic acid similar in constitution to 
ies the nitroxylene above considered, and convertible by oxidation and 
aid subsequent fusion with potassium hydroxide, into a hydroxy-acid 


identical with that which is obtained from the nitroxylene. 
Transformation of Amidotoluic Acid into Chloro- and Bromo-meta- 

toluic Acids.—The diazo-compound obtained from amicometatoluic 

aid is converted by boiling with strong hydrochloric acid into a 


2 4 
chlorotoluie acid, C,H,Cl(Me) (COOH), identical with the so-called 
parachlorotoluic acid which Vollrath obtained by oxidising chloro- 
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xylene with chromic acid (Annalen, 144, 266). After purification by y 
boiling with bone-black and crystallisation from alcohol, it forms ide 
groups of slender nearly colourless needles, slightly soluble in cold, res 
easily in hot alcohol; melting at 204° (corr.), and easily subliming wo 
The corresponding bromotoluic acid, prepared in like manner, js ( 
almost insoluble in water, either hot or cold, slightly soluble in cold, abo 
easily in hot alcohol, and separates therefrom in white crystals melting ben 
at 208—209° (corr.). It is identical with the bromotoluic acid which solt 
Fittig, Ahrens, and Mattheides obtained by the oxidation of bromoxylene easi 
(Annalen, 147, 15). In the formation of these halogen-toluic acids Gri 
from chloro- and bromo-xylene in the manner just described, it is like. 1 
wise seen that the ortho-methyl group is protected while the par. am! 
group is oxidised. H. W. pre 
ex 
Preparation of Cymene: Action of Zinc-dust on Tereben. t 
thene Dichloride. By L. Navpin (Bull. Soc. Chim. [2], 37, 110— pare 
111).—Pure terebenthene cooled to —15° will absorb two equivalents wit] 
of dry chlorine without sensible evolution of hydrochloric acid, form. stre 
ing the compound C,.H,.Cl., which on gentle heating splits up into unti 
hydrochloric acid and cymene. The latter may be rectified over fron 
sodium. Or dry chlorine may be passed into terebenthene containing whi 
4 per cent. phosphorus trichloride, at a temperature of 25°: hydro dibr 
chloric acid is evolved regularly, and the product is washed with aleo 
water, and dried over calcium chloride. In this reaction the phos- subl 
phorus trichloride is first converted into the pentachloride, and ths anili 
gives up two atoms of chlorine to the terebenthene, forming the tain 
chloride CHCl, which then splits up. The yield of cymene is about phos 
75 per cent. inm 
Terebenthene dichloride, C,H, Cl. is violently decomposed by with 
traces of zinc-dust at 100°, with evolution of large quantities of hydro- tions 
chloric acid and formation of cymene and diterebenthene. No tetra J zene 
terebenthene is produced. C. H. B. show 
Action of Phosgene on Diazoamido-Derivatives. By A A: 
Sarauw (Ber., 15, 42—46).—In a recent communication (this vol, By t 
507) the author has shown that in diazobenzeneparatoluide the J of b 
free imido-hydrogen occupies a position adjacent to the toluene-group. gene 
He has now extended his experiments to diazobenzeneamidobenz and. 
acids, &c., in order to characterise the position which the imide phen 
hydrogen generally occupies in mixed diazoamido-derivatives. ing n 
Phosgene and Diazobenzenemetamidobenzoic Acid.—The acid was few | 
prepared by mixing an aqueous solution of azobenzoic nitrate with kno 
2 mols. aniline. The action of the phosgene on the acid itsel resid 
being too violent, and the acid being only slightly soluble in ether, phen 
benzene, and chloroform, the phosgene was condensed in benzene, aul J two 
2 mols. of finely powdered diazobenzeneamidobenzoic acid were added J gene 
in small quantities at a time to the calculated quantity of this solutio. J unlik 
of phosgene. After half an hour, the benzene was removed by the pump # poun 
and the residue decomposed with water. The products were phen and a 
hydroaybenzoic acid (m. p. 199°), and an indefinite acid substance ins J lene ; 
luble in water. form, 
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The acidity of the latter product and the non-formation of carbanil- 
ide, point to the fact that the phosgene has acted on the amido-acid 
residue, and hence the formula of diazobenzenemetamidobenzoic acid 
would-be Ph.N..NH.C.H,.COOH. 

Carbonylamidobenzoic acid (which the author hoped to isolate in the 
above reaction) can be prepared by the action of phosgene on metamido- 
benzoic acid suspended in benzene. It is a white powder quite in- 


4 soluble in water and nearly so in alcohol and benzene, but dissolves 
ne easily in alkalis and ammonia, and is reprecipitated by acids (comp. 
ids Griess, Annalen, 172, 169). 

ke The ammonium salt is stable in solution only; om evaporation 


ammonia passes off, and the free acid is left. The lead salt is a white 
precipitate ; the silver salt is also white, but becomes discoloured on 
exposure to light. 

Phosgene and Diazobenzeneparabromanilide——The latter was pre- 
pared by mixing an aqueous solution of parabromodiazobenzene nitrate 
with 2 mols. aniline. It is easily soluble in benzene or ether. A 
stream of phosgene is passed through a benzene solution of this body 
until the mass becomes dark coloured. The benzene is separated 
from the insoluble body, probably a carbamide, CO(NC,H,Br.N,.Ph)», 
which is decomposed by warming with water, yielding phenol and 
dibronocarbanilde (comp. Otto, Ber., 11, 409), sparingly soluble in 


ith alcohol, insoluble in water. It does not melt at 240°, but a white 
08- sublimate forms at 225°. The formula for diazobenzeneparabrom- 
bis anilide is therefore Ph.N..NH.C,H,Br. Dibromocarbanilide is also ob- 
the tained on saturating a chloroform solution of parabromaniline with 


phosgene. From these experiments and results the author infers that 
in mixed diazoamido-derivatives the imido-group is generally combined 
with the negative aromatic residue. It is remarkable that dilute solu- 
tions of the phenols (with the exception of that from ditolyldidiazoben- 
zene-carbamide) obtained by decomposing the above carbamides, do not 
show the characteristic phenol reaction with ferrie chloride. 
D. A. L. 

Azo Colouring Matters. By O. Wattacn (Ber., 15, 22—29).— 
By the combination of diazo-compounds with phenols, a whole series 
of bodies have been obtained of the constitution represented by the 
general formula RN: NPh, in which R is a monad aromatic radical, 
and Ph a monad phenol residue. Bodies of this sort containing one 
phenol and one diazo-group, are very numerous, whilst of those contain- 
ingmore than one azo-group combined with one phenol, there are only 
few (ibid., 11, 627, and 12, 227), and there is only one compound 


vith J known in which different azo-residues are combined with one phenol 
self residue (Griess, ‘bid., 11, 628). The author finds that the diatomic 
a phenols, such as resorcinol and orcinol, are capable of uniting with 
al 


two either similar or dissimilar azo-residues, forming bodies of the 


general formula R.N,.C;H,(OH)2.N,.R’, in which R’ may be like or 


tion # unlike R. They are prepared by adding a molecule of a diazo-com- 
ump pound to an alkaline solution of the monazo-derivative of the phenol, 
wl J and appear to form several isomerides. For example: if diazonaphtha- 
ns0- 


lene acts on azobenzeneresorcinol, PhN : NC.H;(OH),, a body of the 
formula Ph.N,.CsH,(OH)».N2.C\H;, is obtained, and if diazobenzene 


610 ABSTRACTS OF CHEMICAL PAPERS. 


acts on azonaphthaleneresorcinol, the product is similar in constity. 
tion: whence arises the question, is it indifferent which of the az. 
groups is first combined with the phenol? In order to distinguish by 
name these possible isomerides, the author suggests that the name oj 
the azo-group first introduced be placed before, and the name of the 
azo-group last introduced after the phenol, so that in the cases cited 
above the first body would be azobenzeneresorcinolazonaphthalene, the 
second azonaphthaleneresorcinolazobenzene ; and further to distinguish 
these bodies from ordinary azo-compounds, they can be called disazo, 
trisazo, &c., compounds. There is still another possibility of isomerism 
in these bodies, e.g., azobenzeneresorcinolazobenzene— 


(Ph.N,).C,H,(OH),, 


is apparently isomeric with the body (produced by introducing the 
diazo-derivative of amidoazobenzene into resorcinol )— 


Ph.N».C.H,.N,.C,H,(OH)., 


azoazobenzeneresorcinol. The author proposes to distinguish these 
bodies by the names secondary, tertiary, &c., azo-compounds. 

By the action of 1 mol. diazobenzene chloride on an alkaline solu- 
tion of azobenzeneresorcinol prepared by Typke’s method (Ber., 10, 
1576), a mixture of two bodies is obtained. They both crystallise in 
red-brown needles, but differ in their solubility in chloroform. The 
more soluble (m. p. 215°) dissolves in soda and concentrated sulphuric 
acid with a red colour; the less soluble (m. p. 225°) dissolves in tle 
latter reagent with an indigo-blue colour, and is almost insoluble in 
soda. In order to see if these bodies were disazo or secondary az 
compounds, he tried the action of the diazo-derivative of amidoazo- 
benzene on resorcinol. A reddish-brown product is obtained, of which 
part is soluble in alcohol, and dissolves in alkalis and concentrated 
sulphuric acid with a carmine-red colour, and part insoluble in alcohol, 
slightly soluble in alkalis, and in concentrated sulphuric acid gives 
rise to a deep blue colour. Azotolueneresorcinol is easily prepared 
from paratoluidine in a manner similar to the corresponding benzene 
body. It forms bright red needles (m. p. 187°) easily soluble in cold 
alcohol and in soda, with an orange-yellow colour. Diazobenzene 
chloride acts readily on this body in alkaline solutions, the liquid 
becomes claret-coloured, and acids precipitate a brown body from it: 
this also is a mixture, and is separated by cold chloroform into two 
substances, the one easily soluble, a, the second only slightly so, 8. 
a crystallises in brown needles (m. p. 189°); 8 is precipitated by 
alcohol from its solution in hot chloroform as a voluminous golden- 
yellow mass of fine microscopic crystals (m. p. above 200°) ; both 
dissolve in soda with a carmine-red colour and in concentrated sul- 
phuric acid with a red colour. From the analyses, they are apparently 
isomeric, have the formula C;H,;.N,.C,H.(OH),.N2.Ph, and are there 
fore azotolueneresorcinuluzobenzene. In order to solve the question 
propounded above, the action of paradiazotoluene chloride on azoben- 
zeneresorcinol was tried and the products were to all appearances 
identical with « and 8. The author has not yet succeeded in obtail- 
ing diazotolueneresorcinol (C,;H,.N,).C,H.(QH), by the action of the 


ORGANIC CHEMISTRY. 611 


diazo-derivative of paratoluidine on paraazotolueneresorcinol; this 
negative result is not compatible with his views of the constitution of 
diazo-compounds. Azoxyleneresorcinol, C,H;Me..N,C,H;(OH)., is 
best prepared by adding 1 mol. sodium acetate solution to a dilute 
aqueous solution of a mixture of 1 mol. diazoxylenechloride and 1 mol. 
resorcinol. Azoxyleneresorcinol separates out ; it is completely soluble 
in soda, and crystallises from alcohol in red needles. Diazonaphtha- 
leneresorcinol, C,oH;.N2.C,;H;(OH)., is soluble in soda, and crystallises 
from alcohol in searlet-red needles (m. p. about 200°). By treating 
an alkaline solution of this body with diazobenzene chloride, and then 
with acid, a dark-coloured substance separates, which after puritica- 
tion has an iridescent green lustre (m. p. 156”), is soluble in concen- 
trated sulphuric acid with blue colour. The body is azonaphthalene- 
resorcinolazobenzene, CyoH;.N».Cg>H2(OH)».N..Ph, a body of similar pro- 
perties (azobenzeneresorcinolazonaphthalene) melting at 153—155°, is 
obtained by the action of azobenzeneresorcinol on diazonaphthalene. 
Neither of these disazo-bodies have as yet been further examined. 
Aimost all the above-mentioned bodies are insoluble in water; soluble 
colouring matters can, however, be obtained by acting on the amido- 


b sulphonic or the diazosulphanilic acids with the azophenols. 

0 Corresponding reactions take place with orcinol-derivatives, and 
‘. the resulting products are of a brighter and better colour. 

he D. A. L. 


Action of Heat on Thioformanilide. By W. W. J. Nicon 
(Proc. Roy. Soc. Edin., 11, 199—202).—When thioformanilide is 
heated to 180°, it is decomposed into sulphuretted hydrogen and a 
body, C,,H,.N.S, derived from two mols. thioformanilide, less 1 mol. 
H.S. As the constitutional formula of thioformanilide is unknown, no 
certain formula can as yet be assigned to the new compound. 


B. W. P. 


ed 
ol Phenol Hydrate. By W. Avexeserr (Jour. Russ. Chem. Soc., 
~ 1882, 110).—All attempts to obtain such a compound were in vain. 


The product, described by Lowe as “ hydrate of carbolie acid,” was 
proved to be a mixture of phenol and water. B. B. 


Conversion of Paramidophenol into Tri- and Tetra-chloro- 


4 quinone and Trichloroquinonechlorimide. By R. Senmirr and 
. M. Anpresen (J. pr. Chem. [2], 23, 455—439).—By the action of 


bleaching powder solution on a hot solution of paramidophenol hydro- 


v0 : : : : 
3 chloride in concentrated hydrochloric acid, a mixture of tri- and 
by tetra-chloroquinone is obtained, which by the further action of hydro- 


chloric acid is converted into tetrachloroquinol. 


‘h When bleaching powder solution is added to paramidophenol hydro- 
fl chloride suspended in concentrated hydrochloric acid in the cold, the 


hydrochlorides of di- and tri-chloramidophenol are formed, which by 
further addition of bleaching powder yield trichloroquinone. By 
passing chlorine into hydrochloric acid containing paramidophenol 
hydrochloride in suspension, trichloramidophenol hydrochloride is 
obtained, which when treated with bleaching powder solution yields 


trichloroquinonechlorimide, C.H.Cl,)>Cl. For an account of the 
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products of the action of this chlorimide on amines, see this vol, 


400. : P. P. & 


Phlorone and Xyloquinone. By E. Carsransen (J. pr. Chem. [2],  ™ 
23, 421—435).—By oxidising creosote with sulphuric acid and man. Ls 
ganese dioxide, Rommier and Bouilhon obtained two quinones, one ph 
melting at 60-—62°, and the other at 125°; the former they styled = 
phlorone, the latter metaphlorone. By crystallising from alcohol the - 
product of oxidation of yellow carbolic acid (b. p. 194—235°). viz, be 
crude phlorone, the author obtained a substance melting at 1235’, al 
which proved to be xyloquinone. The alcoholic mother-liquors yield * 
a mixture of quinone, from which, after conversion into the quinols pt 
and crystallisation from benzene, xyloquinol is obtained, and also tolu. - 
quinol, C;H,O, (m. p. 69°), Hence phlorone is a mixture of xylo- ber 
and tolu-quinones. ‘4 

That this xyloquinone is a para-derivative is shown not only by its . : 
identity with that described by Nietzky (this Journal, 38, 552), but e 
also by its yielding paraxylene when distilled over zinc-dust. It is "7 
also formed by the oxidation of crude xylidine, and may be obtained b 
from xylene (b. p. 1393—140°) by converting it first into a sulphonic ri 
acid, then into xylenol by fusion with potash, and finally oxidising the - 
xylenol so obtained. nea 

The author has prepared xyloquinol (m. p. 208°) described by Bn 
Nietzky (loc. cit.). This compound when heated with concentrated vit 
hydrochloric acid, yields a substance melting at 148—150°, which m i. 
oxidation yields monochloro- (m. p. 48°) and dichloro-xyloquincne h 
(m. p. 175°) = 

Dichloroxyloquinol may be separated from the product melting at Ri 
148—150°, by erystallising it from hot aqueous alcohol; the last J on 
mother-liquors yield a small quantity of the monochloroxyloquinol Oury 
(m. p. 147°), which on oxidation yielded the quinone (m. p. 48°). J —1. 
This monochloro-derivative is converted into the dichloro-derivw 12— 
tive by boiling with hydrochloric acid. Quinol when treated J proce 
with hydrochloric acid, also yields a mono- and di-chlorohydroquinol, fluor} 
the formation of which may be explained as follows :— ture, 

stirri 
3C,H,O, + 3HCl = C,H,(OH), + C,H;Cl(OH), dae 
+ C,H.Cl.(OH).. fluobe 

Dibromoxyloquinol is obtained by the action of bromine on xylo- - 
quinone suspended in water. It is insoluble in water, sparingly soluble & , ; a ( 
in cold alcohol, more easily in hot alcohol, from which it erystallises scutes 
in golden shining leaflets (m. p. 184°). This compound is with difi- 
culty converted into the corresponding quinol. P.?. & P 

ar 

Preparation of Phenyl-propyl-ketone. By E. Burcxer (Bul. J water 
Soe. Chim. [2| 37, 4—5).—Phenyl-propyl-ketone is readily obtained in asp 
by the action of butyric chloride on an excess of benzene in presence # 18)— 
of aluminium chloride. When evolution of hydrochloric acid ceases, crysta 
the product is thrown into water in small quantities at a time, when lamins 


the ketone remains dissolved in the excess of benzene. 


C. H. B. 
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Phorone from Glycerol. By K. E. Scuvrzr (Ber., 15, 64—66). 
—A 3 per cent. solution of glycerol is sown with a fermenting extract of 
meadow hay, and left to ferment in well-stoppered flasks, at a tem- 

rature of 37—38°, ammonium and potassium phosphates and sul- 
phates being used as food for the ferment. After ten weeks, the fer- 
mented liquid is distilled, and the distillate treated with potassium 
carbonate ; the alcoholic layer is then separated, dried, and fractioned. 
In this way, from 3 kilos. of glycerol 32 grams of a fraction boiling at 
918° (thermometer entirely in vapour), is obtained. This body yields 
on analysis numbers agreeing with the formula C,H,,O, phorone; it is 
a colourless, oily liquid (sp. gr. at 15°, 0°9645) with a characteristic 
turpentine-like odour, and a burning taste. It forms with bromine 
an unstable addition-product, and with phosphorous pentachloride an 
equally unstable chloride. With concentrated sulphuric acid, it gives 
adark red coloration, and with nitric acid (sp. gr. 14), in the cold a 
red colour, but on heating, a violent reaction takes place, and a solid 
greyish yellow nitro-body is produced. 

Phorone, along with other products, including acetone, is also 
obtained when a mixture of 5 parts of glycerol, 8 parts of lime, and 
6 parts of zinc-dust are well rubbed together, strongly heated, and then 
burnt in a current of hydrogen. This phorone is a slightly yellow 
liquid (sp. gr. 0°9110; b. p. inconstant, 205—225°) ; it gives a scarlet 
coloration with concentrated sulphuric acid, and a liquid nitro-body 
with nitric acid. 

The difference between these two phorones, the author thinks, is 
probably due to impurities. D. A. L. 


Researches on the Three Isomeric Fluobenzoic Acids, and 
on Fluotoluic and Fluoanisic Acid. By HE. Parernd and V. 
Ouivert (Gazzetta, 1882, 85—96).—I. Fivopenzorc Acips, C,H,F.COOH. 
—1. Parafluobenzoic acid [F : COOH = 1 : 4], was prepared by adding 
12—15 g. paradiamidobenzoic acid (obtained by the usual series of 
processes from p-nitrotoluene) to 200 c.c. of highly concentrated hydro- 
fluoric acid contained in a platinum capsule, gently heating the mix- 
ture, whereupon it becomes frothy from evolution of nitrogen, and 
stirring it continually with a rod of platinum or ebonite, till the reac- 
tion is complete. On then leaving it to cool, the greater part of the 
fluobenzoic acid is deposited, and may be purified by crystallisation 
from boiling water, with addition of a small quantity of animal char- 
coal. In solution there remains the hydrofluoride of p-amidobenzoic 
acid (m. p. 210—211°). The formation of these two acids is repre- 
sented by the equation— 

©,,H,,N.0, + 2HF — C,H,;FO, + C,H,NO.,HF + N;. 
Parafluobenzoic acid prepared as above crystallises from boiling 
water in flat needles, having a nacreous lustre, resembling benzoic acid 
maspect and odour, soluble in alcohol, ether, benzene, &c., melting at 
mee # 180—181°, and volatilising without decomposition. Its bariwm salt 
crystallises from boiling water in ill-defined and not quite colourless 
liming, moderately soluble in hot, slightly in cold water, and having 
the composition (CsH,F.CO,),Ba,4H,O0.—The calcium salt, 
(C,H,F.CO,),Ca,5H,0, 
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prepared in like manner, forms ill-defined scales, always having , pe 
yellow colour, very soluble in water, both hot and cold. th 

Parafluobenzoic acid was first obtained in 1870, by Schmitt and 5 
Gehren (J. pr. Chem. [2], 7, 394), who however regarded it as the sl 
meta-derivative, inasmuch as they obtained it by the action of hydro. ch 
fluoric acid on the diazo-acid prepared from ordinary amidobenzoic 00: 
acid, which is known to be a meta-compound. It is probable, how. 
ever, that the amidobenzoic which they used consisted, partly at least, fro 
of the para-modification, since, as will presently be seen, the true wl 
metafluobenzoic acid melts at a much lower temperature than the acid alc 
obtained by them, which in fact melted at 182°, agreeing therein very net 
nearly with the para-acid above described. 

2. Metafluobenzoic acid [1:3], was prepared in like manner from é' 
diazometamidobenzoic acid, and was deposited from the resulting obt 
solution on cooling, while the mother-liquors yielded the hydrofluoride low 
of metamidobenzoic acid in needles melting at 175°. The metafluo. in 
benzoic acid, purified by two crystallisations from boiling water, forms ser 
lamine similar to those of benzoic acid, perfectly colourless, and melt- low 
ing at 123—124°. Its bariwm and calcium salts crystallise with 3 mols poi 
water. The silver salt crystallises from boiling water in hard colour. wit 
less anhydrous needles, altered by exposure to light. The sodium sali par 
separates from boiling aqueous solution in arborescent groups of the 
large white opaque scales, containing 1 mol. H,O. The methylic ether, ben 
C,H,F.COOMe, prepared by the action of methyl iodide on the silver FR acic 
salt, is a colourless, transparent, strongly refracting liquid, having a cor 
fragrant odour like that of benzoic ethers in general, and boiling a and 
192—194°. our 

3. Orthofluobenzoic acid [1 : 2] is prepared by the action of hydro tion 
fluoric acid on diazo-orthamidobenzoic or diazo-amidoanthranilic acid, the 
the heating being, however, continued for a longer time than in the fluo 
preceding cases, because the action is slower, and separates on cooling site 
in crystals, which may be purified by recrystallisation from boiling pers 
water. It then forms nearly colourless slender needles, more soluble mon 
in boiling water than its isomerides, easily soluble in alcohol and ether, 132‘ 
and melting at 117—118°. Its barium salt crystallises in light, men 
slightly yellow lamin, containing 2H,O, and very soluble in water. furt] 
The calcium salt, also containing 2H,O, resembles it in every respect, 
excepting that it may be obtained quite colourless. B 

The hydrofluoride of orthamidobenzoie acid, obtained from the mother Con 
liquors of the o-fluobenzoic acid, forms silky, very soluble needles, 21).. 
melting with decomposition at about 200°. acid 

II. Fivoroivic acip, CHy.C,H;F.COOH, is prepared similarly t acry 
the preceding acids, by heating diazo-paramidotoluic acid with com W 
centrated hydrofluoric acid, but does not separate from the resulting solve 

of ac 

* This acid is prepared by dissolving anthranilic acid in the smallest possible unde 
quantity of ethyl nitrite, and adding an excess of anhydrous ether saturated with solut 
nitrous gas, and separates in a mass of crystals, colourless at first, but gradually The . 
turning yellowish ; it decomposes at 80° with violent explosion. The use of ether 7 r| 
in its preparation (instead of alcohol, which is used in preparing the corresponding he 
meta- and para-acids) is necessitated bv the circumstance that it is easily soluble # part 
alcohol. from 
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solution on cooling; on neutralising the liquid with soda, however, 
then concentrating, and adding hydrochloric acid, a flocculent preci- 
pitate is obtained, which, when dried and purified by repeated crystal- 
lisation from a mixture of alcohol and water, in presence of animal 
charcoal, yields white scales, melting at 160—161°, and agreeing in 
composition with the formula above given. 

III. Fivoantsic acip, MeO.C,H,F.COOH, prepared in like manner 
from diazo-amido-anisic acid, separates as a flocculent substance, 
which, when washed with a little water and crystallised from aqueous 
aleohol, in presence of animal charcoal, forms slender colourless 
needles, melting at 204°. 


The experiments above described show—in opposition to the results 
ing obtained by Schmitt and Gehren—that the fluobenzoic acids melt at 
lower temperatures than the corresponding chlorobenzoic acids, so that, 
in this class of organic compounds, fluorine takes its place in the 
rms series of halogen-elements before chlorine, in accordance with its 
lower atomic weight. Moreover, the difference between the melting 
points of ortho- and meta-fluobenzoic acids (6°) is small in comparison 
with that which exists between the melting points of the meta- and 
para-compounds (57°), in which respect the fluobenzoic acids resemble 
the other halogen-derivatives of benzoic acid; thus in the chloro- 
benzoic acids the difference of melting point between the o- and m- 
iver acid is only 16°, whereas between the m- and p-acids it is 34°; in the 
corresponding brominated acids these differences are respectively 13° 
r at and 93°, and in the iodated acids, 28° and 80°. In the present state of 
our knowledge, however, it would be premature to extend this rela- 


dro- tion to other classes of halogenated organic compounds ; and in fact 
id,* the only other example that could at present be cited, namely, the 
the fluobenzene obtained by Schmitt and Gehren, tends to an exactly oppo- 
ling site conclusion, inasmuch as this compound is solid at ordinary tem- 


peratures, melts at 40°, and boils at 180—183°, whereas monochloro-, 


uble monobromo-, and mono-iodobenzene are liquids, boiling respectively at 
her, 132°, 155°, and 185°. The authors hope soon to continue their experi- 
ght, ments on fluorated organic compounds, with the view of throwing 


further light on these relations. H. W. 


Behaviour of the Isomeric Monobromocinnamic Acids with 
Concentrated Sulphuric Acid. By R. Levoxarr (Ber., 15, 16— 
21).—Glaser (Annalen, 143, 325, et seq.), by treating dibromocinnamic 
acid with alcoholic potash, obtained two isomeric monobromopheny]- 
acrylic acids, which he called a-8-monobromocinnamic acids. 

con- When treated with cold concentrated sulphuric acid, the a-acid dis- 
solves readily, but undergoes scarcely any change, very small quantities 
of acetophenone being the only product. The A-acid, on the other hand, 
under similar circumstances, is readily altered ; it dissolves to a yellow 
aly solution, which gradually passes through different shades to brown. 
ether The product is poured into water, by which itis precipitated in flocks. 
nding The precipitate is washed, and treated with dilute soda-solution ; the 
ble 2 part soluble in soda contains the body C,,H,,0, which crystallises 
from a mixture of nitrobenzene and glacial acetic acid in yellow 


2¢2 
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needles (m. p. above 260°), soluble in most of the ordinary solvents, 
The reutral ammoniacal solution gives yellow insoluble precipitates 
with metallic chlorides; the acid is easily re-obtained from these salts, 
The part insoluble in soda was treated successively with glacial acetic 
acid, absolute alcohol, phenol, and dilute soda, then washed with water, 
alechol, and ether, until the phenol odour had gone. The residue 
when heated to 250°, gave off phenol, and the residual substance soon 
decomposed, giving off a pungent vapour, only a very small quantity 
subliming without decomposition. The phenol compound is very 
sparingly soluble in most solvents ; it is however decomposed by pro- 
longed boiling with acetic anhydride: on cooling, iridescent leatlets 
separate out ; they are free from phenol, and contain bromine, but are 
difficult to purify. The product from the action of butyric anhydride 
crystallises in large leaflets with mother-of-pearl lustre, soluble in 
boiling phenol, nitrobenzene, aniline, and high boiling coal-tar oils, 
with all of which it forms crystalline compounds. On analysis this 
product yields numbers for the formula C,;H,,Br,0., or C,;H,.Br,0,; 
it melts above 340°, dissolves with change in concentrated sulphuric 
acid, and on being boiled with alcoholic potash for some time, decom- 
poses with a characteristic violet coloration. It is very stable towards 
oxidising agents. By treating the phenol compound suspended in 
glacial acetic acid with zine-dust, a body, C,;H,,O,, or Cy,H,,0,, is 
formed, sparingly soluble in water, easily in alcohol, from which it 
separates in beautiful crystals (m. p. 127°). It dissolves in concen 
trated sulphuric acid, with rose-red coloar, and gives a violet color. 
tion when heated with alkalis. This body is not the only product 
of the above reduction. The paper concludes with some theoretical 
considerations. D. A. L. 


Decomposition of the Calcium Salts of the three Hydroxy- 
benzoic Acids and of Anisic Acid by Dry Distillation. By &. 
Go.pscumiept and J. Herzic (Monatsh. Chem.,126—135).—1. Calcium 
anisate yields by dry distillation an oily product consisting of aniseil, 
phenol, and methyl anisate, and a residue containing the calcium salts 
of salicylic and a-hydroxyisophthalic acids, together with calcium 
carbonate and greasy products. The formation of the methyl anisate 


appears to take place according to the equation :— 
Me0.C,H,.COO C,Hy.0 
dca = | Ca + Me0.C,H,.COOMe. 
Me0.C,H,.COO CO—O 
Calcium anisate. Calcium salicylate. Methyl anisate. 


The conversion of parahydroxybenzoic acid into salicylic acid by 
the action of heat on its salts, and the formation of dicarboxylic acits 
by heating these same salts in an atmosphere of carbonic anhydride, have 
been established by the researches of Kupferberg (this Journal, 29, 
926), Ost (ibid., 29, 252), and van d. Velden (ibid., 32, 337). The 
formation of anisoil and phenol by the action of heat on anisates avd 
hydroxybenzoates respectively are well known facts. : 

2. The caicium salts of parahydroxybenzoic and salicylic acid yield 
by dry distillation products nearly identical with those obtained by 
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the three chemists just mentioned from the alkali-salts of the same 
acid; but the decomposition of calcium metahydroxybenzoate takes 
lace in a different way. 

When deliydrated calcium parahydroxybenzoate is subjected to dry 
distillation, phenol passes over, together with a small quantity of a 
substance insoluble in alkalis, smelling like diphenylene oxide, crystal- 
lising from alcohol in long, mostly curved, white needles, and melting 
at 99°. The quantity of this substance obtained was too small for 
complete examination, but it may probably be regarded as the di- 
PO: phenylene oxide of the para-series. The residue of the distillation of 
the parahydroxybenzoate was found to consist of the same substances 
as those obtained from the anisate, viz., basic salicylate, z-hydroxyiso- 
phthalate, and carbonate of calcium, together with greasy products. 
That calcium salicylate decomposes at high temperatures in the 
same manner as the sodium salt has already been shown by Ost, and 
the authors of the present paper have likewise found in the residue, 
which was nearly white, nothing but basic salicylate of calcium. The 
phenol in the distillate when dissolved in alkali, left a small quantity 
of diphenylene oxide, crystallising from alcohol in laminw, melting at 
40—81°, and forming with picric acid a yellow compound melting at 
94° {cf. M. v. Schmidt, Monatsh., 2, 15; this Journal, 1881, Abstr., 
24). The formation of diphenylene oxide by the distillation of calcium 
salicylate, and its non-production in like manner from the para- or 
meta-hydroxybenzoate (infra) points to the conclusion that it is an 
Ta ortho-compound, and is produced in this case, not from previously 
formed phenol, but from the residues of calcium salicylate. 

Calcium metahydroxybenzoate yields a greenish distillate, the last 
portions of which solidify. This distillate dissolves in potash-ley, 
forming a slightly turbid red solution; and on agitating this with 
ether, the turbidity disappears, the ether acquiring a yellow-green 
fluorescence, and leaving un evaporation a very small quantity of a 
greasy substance having a faint odour of diphenylene oxide. The 
alkaline solution when acidulated deposits phenol, together with 
metahydroxybenzoic acid. 

The residue contained—together with unaltered metahydroxybenzoic 
acid—salicylic acid and acids precipitable by lead acetate; and on 
decomposing the lead precipitate with hydrogen sulphide, agitating 
the filtrate with ether, and -recrystallising the residue from water, 
with the aid of animal charcoal, the crystals which separated melted 
at about 180°, and gave no colour-reaction with ferric chloride, 
whereas the mother-liquors and the second crop of crystals melting ut 
a temperature 100° higher, exhibited the red iron reaction. Hence 


um 
oil, 
alts 


] it appears that in the distillation of calcium metahydroxybenzoate, 
oa salicylic and a-hydroxyisophthalic acid are formed—as from para- 
79 hydroxybenzoic acid—and in addition, most probably also, hydroxy- 


orthophthalic acid, which, according to Baeyer (Ber., 10, 1079) and 
Schall (cbid., 12, 816), melts at 181°, is precipitable by lead acetate, 
and does not give any iron reaction. This acid, 


(,H,(COOH) (COOH) (OH), 
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may be formed from metahydroxybenzoic acid without change of 
orientation. 
As already observed, the behaviour of calcium metahydroxybenzoic 
acid when heated is totally different from that of the alkali-salts of 
the same acids, which, as shown by Kupferberg, yield neither poly. 
basic acids, nor isomeric hydroxybenzoic acids, nor phenol. 
H. W. 
Action of Phosphorus Oxychloride on Neutral and Basic 
Sodium and Potassium Salicylates. By R. Ricurer (J. pr. Chem. 
[2], 23, 349—351).—By the action of phosphorus oxychloride on 
basic sodium or potassium salicylate, oxydiphenyl ketone, 


CO(C,H,).0, 


is obtained, identical with that described by Merz and Weith (this 
Journal, Abstr., 1881, 264). This compound is also produced by dis. 
tilling phenyl phosphate with the above salicylates, also by the dry 
distillation of sodium chlorosalicylate. _Hydriodic acid converts it at 
160° into methylene diphenyl oxide. By sodium amalgam, it is con- 
verted into a compound, C,,;H,.O; (m. p. 199°). An isomeride of this 
ketone is obtained by acting on neutral sodium salicylate with phos. 
phorus oxychloride. This ketone is soluble in alkalis, is but slightly 
acted on by hydriodic acid, and melts at 91°. Heated with caustic 
lime, it yields diphenyl oxide and diphenyl ketone. Both ketones form 
bromo-substitution-compounds, sulphonic acids, and nitro-compounds; 
the second ketone is decomposed by fuming nitric acid, yielding nitro 
derivatives and carbonic anhydride. PE 


Benzhydroxylpropionic Acid. By E. Burcxer (Bull. Soc. Chim. 
[2], 37, 5—6).—Benzhydrorylpropionic acid, 


CHPh(OH).C,H;.COOH, 


is obtained by the action of nascent hydrogen (from sodium amalgam, 
or zinc and HCl in alcoholic solution) on benzoylpropionic acid. It 
forms white orthorhombic needles, m. p. 30—31°, b. p. 235°, readily 
soluble in alcohol, ether, chloroform, and boiling water, but insoluble 
in cold water. By oxidation with chromic mixture, it is reconverted 
into benzoylpropionic acid. Benzhydroxylpropionic acid is the 
higher eltiaee of phenyl-glycollic and phenyl-lactic acids. it 
forms salts which crystallise with difficulty. On adding silver nitrate 
to a solution of the barium salt, the silver salt is obtained as a white 
precipitate, rapidly decomposed by light. C. H. B. 


Displacement of the Sulpho-group by Bromine. By W. 
Kase (Ber., 15, 39—42).—This paper is in support of the view ex 
pressed by the author in a previous communication (this vol., 31). 
He has further investigated the bromocymene produced by the action 
of bromine on the aqueous solution of a-metaisocymenesulphonic acid 
in the cold (cbid., 300). He calls this a-bromometaisocymene ; it isa 
colourless highly refractive liquid (b. p. 233—235°) with a rose-like 
odour. Heated with ordinary concentrated sulphuric acid, it dissolves 
and carbonises, hydrobromic acid being at the same time givel 
off. Fuming sulphuric acid dissolves it at the ordinary temperature, 
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forming a bromocymenesulphonic acid, which crystallises from con- 
centrated hydrochloric acid in long fine needies. This bromocymene is 
likewise dissolved by fuming nitric acid, from which solution water 
separates an oil, which crystallises on standing, and after purification 
and recrystallisation from boiling light petroleum, forms long thick 
reddish needles (m. p. 121°); this is nitrobromocymene. By boiling 
a-bromocymene with dilute nitric acid, it is converted into an acid 
which crystallises from alcohol in warty groups of thick needles 
(m. p. 210°5°), identical with O. Jacobsen’s bromometatoluic acid (this 
vol. 185) Br: Me: COOH = [1:2:4]. Therefore the formule for 
the different bodies from cymene can be thus represented : the bromo- 
cymene, C.H;.Br.Me.Pr [1 : 2: 4], and the sulphonic acid, 


C,H;.SO;H.Me.Pr [1 : 2: 4], 


and the phenol from the sulphonic acid, C,H;.OH.Me.Pr. [1 : 2: 4]. 

By the action of concentrated hydrochloric acid on the monobrom- 
a-metaisocymenesulphonic acid already described (loc. cit., 300), 
another bromocymene is obtained: this is called 8-bromometaiso- 
cymene; it is a colourless strongly refractive liquid (b. p. 224—225°), 
with an odour of bromotoluene. It dissolves in fuming nitric acid 


itly forming dinitrobromocymene, which crystallises from light petroleum 
stie in nodular aggregations of short thick needles (m. p. 55°). B-bromo- 


cymene is not so easily attacked by dilute nitric acid as the a-bromo- 
cymene; it is, however, ultimately converted into an acid (m. p. 155°). 
D. A. L. 
Compounds of the Indigo-group. By A. Baryer (Ber., 15, 
50—56). In a previous communication (this vol., 198—199) it was 
shown that the formation of indigo-blue probably depends on the 
production and ultimate oxidation of an intermediate body—indoxyl. 
This change into the colouring-matter is most likely accompanied by a 
carbon condensation effected between the carbon-atoms farthest away 
from the benzene-group. If then this is so, the hydrocarbon from which 
indigo is derived must be Glaser’s diacetylenylphenyl,— 


Ph.C : C.C : C.Ph, 


(Annalen, 154, 159). To prove this, the author has prepared the 
orthonitro-derivative of this hydrocarbon in the following way :—On 
boiling orthonitrophenylpropiolic acid with water, the presence of 
mineral acids being avoided, orthonitrophenylacetylene is formed, and 
passes over with the steam. It is converted into the copper-compound 
by dissolving in much alcohol and precipitating with ammoniacal 
cuprous chloride. One part of this copper compound (moist) is left 
ina solution of potassium ferricyanide (2°25 parts), and potassium 
hydroxide (0°38 part), in water (9 parts), until the red colour has 
disappeared, which takes about 24 hours; the precipitate is then 
washed and extracted with chloroform. ‘The required nitro-derivative 
crystallises out in golden-yellow needles from the chloroform. The 
author calls this body orthodinitrodiphenyldiacetylene,— 


C,H,(NO,).C : C.C : C.C,Hy.NO:, 


it is insoluble in cold alcohol and ether, only very sparingly soluble in 
hot aleohol, but soluble in chloroform and nitrobenzene. It melts with 
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decomposition at 212°. It is not easily reduced. Ferrous sulphate in 
the presence of concentrated sulphuric acid reduces it to indoin. This 
body, like ethyl orthonitrophenylpropiolate, is converted into its 
isomeric isatogen derivative—diiastogen—by the action of concentrated 
sulphuric acid. When finely powdered dinitrodiphenyldiacetylene js 
mixed with concentrated sulphuric acid, fuming sulphuric acid then 
gradually added until all is dissolved, and the dark cherry-red liquid 
filtered through glass-wool and allowed to drop into alcohol, diisatogen 
separates out in red needles. This body, like indigo, is insoluble in alcohol 
and ether, somewhat soluble in chloroform, but more readily in hot 
nitrobenzene, from which it crystallises in red needles. It is of special 
interest because of all artificial substances it is the nearest allied to 
indigo, and the most easily converted into it. It is converted directly 
into indigo free from indirubin, and without passing through the inter. 
mediate stages of either indigo-white or indoxyl, by reducing agents 
such as ammonium and alkaline sulphides, zinc, and ammonia, or 
potash, or acetic acid, &e. By concentrated sulphuric acid and ferrous 
sulphate, it is changed to indoin. Tin and hydrochloric acid yield a 
yellow amerphous substance, similar to that produced by the same 
reagents with indigo. The formation of indigo from indoxyl may 
be thus represented :— 


C(OH) C(OH) C(OH) 

4 ." 4 \ f \ 
C,H CH,. C,H, H—CH/¢ | 
elle Oe pap ey 

Indoxyl. Indigo-white. 
C—0,——_,C 
/ i \cH—cH’ | \c. 
oan peu Nd joe 


Indigo. 


As the nature of the isatogen-group is not yet definitely established, 
the formation of indigo from diisatogen cannot be represented with the 
same certainty, but may be provisionally explained thus :— 
oxy we: 
HY | S6—o?¢ | SCH 
sane J C C At J ety 
Diisatogen. 


C——O0,—— C 
NcH—CHZ | SC.H,. 


= mae 
Pa WV 


V 
Indigo. 


To ascertain the nature of the isatogen-group, experiments were 
made on its derivatives. By reduction, ethyl isatogenate is converted 
into ethyl indoxylate, and diisatogen into indigo. Both substances 
give indoin with concentrated sulphuric acid and ferrous sulphate. 02 
treating the finely powdered ethyl isatogenate with barium hydroxide, 
and adding an acid as soon as barium carbonate separates out, thet 
extracting with ether, a colourless oily acid is obtained, which is soluble 
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‘ate in in water, and like phenylglyoxylic acid gives a red colour with benzene 

This | and concentrated sulphuric acid; it is therefore probably a derivative 
to its @ of this acid, azophenylglyorylic acid. By continuing the action of 
trated | barium hydroxide solution, orthoazcbenzoic acid (Griess, Ber., 10, 1869) 


jsformed. With sodium carbonate, isatin is produced, as well as azo- 
benzoic acid. Diisatogen at first dissolves in baryta-water, but 
in a very short time indigo is precipitated, and azobenzoic acid 
remains in solution; with sodium carbonate diiastogen also forms 
azobenzoic acid. Ethyl isatogenate forms with potassium or ammo- 
nium hydrogen sulphite, a compound which is converted into 
indoxyl, evidently passing through the stage of isatogen sulphite. 
Orthonitrophenylpropiolic acid likewise gives rise to isatogensul- 
phurous acid when boiled with ammonium- hydrogen sulphite. 
Isatogensulphurous acid can be isolated by precipitating the sul- 
phurous acid with barium acetate, the barium with ammonium 
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rectly 
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. or carbonate, acidifying with acetic acid, and precipitating with lead 
errous fm acetate, &c. It forms a yellow syrup, is converted by concen- 
ield a |g trated sulphuric acid into indoin, and by ammonia and zinc-dust 


into indoxyl, which quickly oxidises to indigo in the air. Am- 
monium hydrogen sulphite does not convert dinitrodipheny|ldiacety- 
lene into an isatogen derivative. Diisatogen combines directly with 
the sulphite, and on boiling dissolves to a yellow solution, which after 
removal of the sulphurous acid with barium acetate behaves similarly 
toa solution of isatogensulphurous acid, with the exception that with 
zinc-dust and ammonia it forms indigo direct and not indoxyl. The 
author could not prepare free isatogen from its sulphite compound, 
which is remarkable because the corresponding compound of its 
isomeride, isatin, decomposes spontaneously. D. A. L. 
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Preparation of Triphenylmethane. By C. Frieprr and J. M. 
Crarts (Bull. Soc. Chim. [2], 3'7, 6—11).—The method recently 
described by Schwarz for the preparation of triphenylmethane by the 
action of aluminium chloride on chloroform in presence of benzene, 
was described by the authors in 1877. Later E. and O. Fischer found 
that diphenylmethane is produced in considerable quantity, and 
attribute its formation to reduction of an intermediate product, 
CHCI(C.H;)2, by the aluminium chloride, a supposition which agrees 
with the authors’ theory of the intermediate formation of the compound 
AlCI;CsH;. The best yield of triphenylmethane was obtained by 
mixing 1,000 grams benzene, 200 grams chloroform, and 200 grams 
aluminium chloride, the latter being added in four or five portions, 
and the liquid finally heated to the boiling point of benzene for two 
hours. Only 130 grams hydrochloric acid were evolved, instead of 
183'4, as required by the equation CHCl, + 3C,H, = CH(C.Hs), + 
were 3HCl. Fischer’s theory of the formation of diphenylmethane requires 
verted the evolution of the whole of the hydrochloric acid. That portion of 
ances the distillate boiling above 150° weighed 280 grams. On heating to 


ished, 
th the 


e. Ou J 200° it gave off hydrochloric acid and a small quantity of water, and 
oxide, yielded on fractionation 40 grams diphenylmethane, 150 grams tri- 
then phenylmethane, 50 grams carbonaceous residue, and other substances 
luble J of higher boiling point than triphenylmethane. The diphenylmethane 
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does not appear to be formed in presence of the aluminium chloride, but 
when the crude product is heated to 200°, probably by the mutual reaction 
of the chloride CHC1(C,Hs), and the triphenylmethane, the latter pos. 
sibly being converted into C,(C,H;)s. Prolonged boiling with zine 
and hydrochloric acid in alcoholic solution, or treatment with potash, 
fails to remove chlorine from the crude product. When triphenyl- 
methane is heated for 10 minutes at 120° with one-third its weight of 
aluminium chloride, it is almost entirely decomposed, with production 
of benzene and a hydrocarbon which resembles asphalt, but entirely 
decomposes on heating, yielding benzene. It follows that in preparing 
triphenylmethane prolonged heating should be avoided. When 1 part 
triphenylmethane is heated with 7°5 parts benzene, and 1 part 
aluminium chloride, for 10 hours at a temperature below the boiling 
point of benzene, it yields more than one-third its weight of diphenyl. 
methane, but cannot be entirely decomposed. Toluene is not formed 
in the process of preparing triphenylmethane. C. H. B. 


Synthesis by means of Phenylacetylene and its Derivatives, 
By A. Baryer and L. Lanospera (Ber., 15, 57—61).—Diphenydi- 
acetylene can be prepared by mixing a quantity of phenylacetylene- 
copper, equivalent to 1 mol. of the acetylene, with a cold saturated 
solution of 1 mol. of potassium ferricyanide mixed with 1 mol. potash, 
and leaving the mixture until the flocks of the original copper com- 
pound are changed into greenish-brown granular precipitate (about 
24 hours). The precipitate is washed, dried, and extracted with 
alcohol. This method is adopted throughout this paper for the pue- 
paration of acetylene derivatives, the solvent for extraction being 
varied. Orthomononitrodiphenyldiacetylene is prepared by treating the 
copper compound of phenylacetylene and its orthonitro-derivative by 
the above method; or by dissolving the two substances together in 
alcohol and treating them with ammoniacal cuprous chloride. The 
copper precipitate is extracted with chloroform, the chloroform distilled 
off, and the residue crystallised from alcohol. The first crop consists 
of a small quantity of the dinitro-derivative, the second is the mono- 
nitro-body, and the mother-liquor retains the non-nitrated diacetylene. 
Orthomononitrodiphenyldiacety lene, NO,.C,H,.C : C.C : C.C¢Hs, erystal- 
lises from alcohol in yellow leaflets (which soften at 145°, and melt at 
154—155°). It is moderately soluble in alcohol and ether, and very 
easily in chloroform. The authors consider this body of special 


interest, because the group ae ge which is so important in the 
a 2 


formation of indigo, is present in a form of combination differing from 
the form found in all bodies previously described. Concentrated sul- 
pharie acid dissolves it with a brown colour, evidently converting tt 
into the isomeric phenylacetyleneisatogen— 


2 
/N, 


4 
LO :OPh 
mi A 


This could not be obtained pure ; on pouring into alcohol nothing sep 


ao" =- fs © &&® 


ORGANIC CHEMISTRY. 623 


but rated; but with water an amorphous red mass is formed, soluble in 
tion chloroform. Reduction experiments yielded no noteworthy results. 
pos. Ammonium sulphide converts it into a brick-red substance, which 
zinc could not be crystallised. Ferrous sulphate and sulphuric acid do not 


acton it. From this it is apparent that when the carbethoxyl group 
in an isatogenic ethereal salt is replaced by a hydrocarbon, it cannot 
be converted into an indigo-body. 

Orthamidophenylacetylene.—Finely powdered nitrophenylacetylene 
isshaken up with ammonia and zinc-dust ; when the action is finished, 
the mass is distilled with steam, the distillate extracted with ether, 
and the extract shaken with hydrochloric acid. The base is separated 


part from the latter by adding soda. It is a pale yellow oil with an odour 
ling something like that of naphthalene, or when diluted, like that of the 
ony!- indigo-vat. It becomes brown and viscid on exposure to the air. A pine 
med chip moistened with alcohol and hydrochloric acid is coloured yellow 


when dipped into amidophenylacetylene. An alcoholic solution of this 
base is precipitated pale yellow by ammoniacal silver solution, and 
yellow by ammoniacal cuprous chloride. The silver derivative decom- 
poses while drying, and detonates on heating; the copper derivative is 
more stable. The hydrochloride, CSH,NCl, is an unstable yellow crys- 
talliae mass, easily soluble in water. The acetate, CjH yNO, made by 
mixing the base with acetic anhydride, crystallises from water in 
colourless needles (m. p. 75°). As the diamido-derivatives of diphenyl- 
diacetylene are easily decomposible, acetyl-compounds are used. 


Orthodiamidodiphenyldiacetylene, NH2,CgHy.C : C.C : C.C;Hy,NHy.— 


st The acetate of this body is prepared by treating the copper-compound 
i of acetylamidophenylacetylene by the potassium ferricyanide method. 
; br The copper precipitate is extracted with chloroform, and the extract 


crystallised from alcohol, boiled with equal parts of water, sulphuric 
acid and alcohol, until all is dissolved. This is now poured into 
water, filtered if necessary, and the base precipitated by ammonia. It 
crystallises from dilute alcohol in long yellowish prisms (m. p. 128°), 
insoluble in water, easily soluble in alcvhol, ether, and acids. The 
hydrochloride, Cy¢H,,2N2,2HCl, obtained in definite colourless crystals, 
by evaporating its solution in a vacuum, is easily soluble in water. 
The diacetate, CysHiN2.2AcO, forms long, colourless, very brilliant 
needles (m. p. 231°), which turn rose-red on exposare to light. 


D. A. L. 
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Conversion of Phenols into Diphenols by Oxidation. By 
A. P. Diantn (Journ. Russ. Chem. Soc., 1882, 130—15z).—In the year 
1877 the author published his researches on the oxidation of isomeric 
naphthols by ferric chloride. The results of his further researches 
uave been partly published since, and are completely described in the 
present extended memoir. 


8-Oxydinaphthylene, C»H,,0, is obtained on heating 8-dinaphthol, 
after drying it at 150° with phosphorus pentoxide. It has a pale yellow 
colour, and exhibits a slight green fluorescence, is soluble in ether, 
benzene, boiling alcohol, and acetic acid, but colourless when pure. 


sepa- 's prismatic crystals melt at 154°. Its composition is analogous to that 
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of ethylene oxide. It combines with picric acid. a- Oxydinaphthylene 
is obtained in a similar way. 

Isomeric dithymols were obtained on oxidising @- or f-thymol with 
ferric salts (either the chloride after neutralising it by marble or ferric 
alum), according to the equation :— 


2CH,O + Fe.(SO,); = C»HxO, + 2FeSO, + H,SO,. 


a-Dithymol, obtained from a-thymol, forms white prismatic or 
tabular crystals (m. p. 165°5°), combining with alkalis to yellow sola. 
tions. It contains 1 mol. of water of crystallisation, C.)H.O, + H,0. 
On heating it with benzoic chloride, a-dibenzoyl-dithymol, C.H.Bz,0, 
is obtained ; it forms microscopic scales (m. p. 215°), insoluble in water, 
With potassium hydroxide it splits up into benzoic acid and dithymol. 
The behaviour of «-cymol (carvacrol) on oxidation, is similar, but the 
products have not yet been completely investigated. The same is the 


OO ae 


— we. 


case with ordinary phenol and meta-cresol. The author concludes his ex. i 
tended paper with theoretical remarks on the condensation of aromatic ¢ 
bodies, and points out that the condensation of phenols takes place more y 
easily than that of other aromatic compounds, such as hydrocarbons, fi 
the last-named requiring the use of powerful reagents, high tempera. a 
tures, &ec. B. B. 
h 
Naphthalene-tetrasulphonic Acid. By C. Sennorer (Monatsh. al 
Chem., 3, 111—117).—By the action of a mixture of strong sulphuric di 
acid and phosphoric anhydride on naphthalene, the author in 1875 9: 
obtained a naphthalene-tetrasulphonic acid, from the properties of re 
which he was unable to decide whether it consisted of a single acid or he 
of a mixture of two isomeric acids. On continuing his experiments, 
he finds that, on neutralising the crude acid obtained as above with 
cupric carbonate, dissolving the resulting cupric salt in hot water, and 
leaving the solution to cool very slowly, massive blue prisms separate 1! 
out, while the mother-liquor exhibits a fine green colour, and, when in 
slowly concentrated, deposits more of the blue crystals, which may be cy 
purified by recrystallisation. By still further concentration, mixtures tr 
of blue and green crystals are obtained, from which the former may gr 
be separated in the pure state so long as they predominate in the be 
mixture; but the green crystals cannot be obtained free from the blue. co 
Similar phenomena are exhibited by the barium and potassium salts fr 
prepared from the crude acid by neutralisation, each yielding a mix cy 
ture of two salts, one of which, analogous to the blue copper salt, cal ) 
be obtained pure, whereas the other cannot be completely separated pli 
from the former. The following descriptions apply to the salts Th 
corresponding with the blue copper salt :— of 
The barium salt, obtained by saturating the crude acid with barium onl 
carbonate, and leaving the solution to evaporate at ordinary tempe- bu 
ratures, or at most at 30—35°, separates in thick obliquely trancatel J an 
prisms, having a yellow to brown colour; colourless crystals may, how ale 
ever, be obtained by boiling the pure acid, separated by hydroget rot 
sulphide from the lead or copper salt, with baryta-water. The salt J the 
dried at 200°, has the composition C,yH,8,0O,.Ba. The crystals contalt Bay 
7, 10, 13, or 15 mols. of water, according to the temperature at which bor 
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they are formed. Most of them effloresce quickly and completely on 
exposure to the air; others partially, and some not at all. The air-dry 
erystals dissolve only partially in hot water, the undissolved portions 
being opaque, and much less soluble than the original crystals. 
The aqueous solution is not precipitated by lead acetate, either normal 
or basic, and gives no colour reaction with ferric chloride. The lead 
salt, prepared by neutralisation, separates from the concentrated 
solution as a very soluble indistinctly crystalline mass, having the 
composition CyH,S8,O..Pb + 6H,O, and becoming anhydrous at 150°. 
The copper salt, obtained by neutralisation, separates after some 
time in thick well-defined blue prisms, having the composition 
C»H,S,0,.Cu, + 12H,0, and giving off 9 mols. water at 150°. The 
silver salt is easily soluble in water, and separates therefrom, in a vacuum, 
in slender needles, which contain C,H,S,0O,.Ag, + 25H,O, and do 
not give off their water at 100°; they are but slightly altered by ex- 
posure to direct sunlight. The potassium salt, CyHySsO.K, + 2H,0, 
crystallises in tufts of slender needles, which do not give off their 
water at 100°. The sodium salt, CyH,S,O,.Na. + 10H,O (air-dried), 
forms well-defined four-sided prisms, which effloresce quickly in the 
air, and give off 8 mols. water at 100°. 

The free acid, obtained by decomposing the copper salt with 
hydrogen sulphide, separates by evaporation in a vacuum over calcium 
chloride, in thick prisms, very easily soluble in water, having, when 
dried at 100°, the composition C,,.H,S,0,. + 4H,0, and giving off 
23H,0 at 150°. It is insoluble in ether, and only slightly soluble in 
cold alcohol, does not decompose at 170°, but when more strongly 
heated, gives off gas, and leaves a residue containing sulphuric acid. 


H. W. 


Cyanic Ether of Borneol. By A. Hatter (Compt. rend., 93, 
1511—1514).—A solution of sodium camphor and sodium borneol 
in toluene, prepared by Baubigny’s method, is saturated with dry 
cyanogen, washed with water to remove sodium cyanide, and then 
treated with soda to extract the cyano-camphor. The toluene and the 
greater part of the unaltered camphor are distilled off at a temperature 
below 150°, and the residue extracted with boiling water, which, on 
cooling, deposits silky needles ; these may be purified by crystallisation 
from alcohol. The same compound is obtained by the action of 
cyanogen on a solution of sodium borneol alone in toluene. It has the 
composition C,,H,,NO., which corresponds either with cyanoborneol 
plus 1 mol. H.O, or with a compound of borneol with cyanic acid. 
The crystals belong to the monoclinic system, and show two kinds 
of hemihedrism, some faces occurring only on angles to the left ; others 
only on angles to the right. The compound is insoluble in cold, and 
but slightly soluble in hot water, readily in ether, alcohol, chloroform, 
and benzene. It melts at 115°, and sublimes partially at 100°. The 
alcoholic solution rotates a ray of polarised light to the right, but the 
rotatory power varies considerably with the method of preparation of 
the compound. Montgolfier has shown that the borneol obtained by 
Banbigny’s method is a mixture of dextro-borneol and unstable lwvo- 
borneol : hence it is probable that the product obtained by the author 
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is a mixture of dextro-cyanoborneol, with unstable levo-cyanoborneol, 
When fused with potash, it yields camphol, potassium carbonate, and 
ammonia; and if its aleoholic solution is heated with the theoretical 
quantity of potash, potassium cyanate and borneol are formed, 
Heated in dry hydrochloric acid gas, it yields ammonium chloride and 
the compound C,H,;Cl; heated alone to 200—210°, it splits up into 
borneol and cyanuric acid. It would appear, therefore, that the com. 
pound is a cyanic ether of borneol, i.c., a compound of borneol with 
cyanic acid. 

The author proposes to prepare cyanic ethers by the action of 
cyanogen on the alkaline alcoholates and phenates. C. H. B. 


Contributions to the Chemistry of the Rhizome of Zinziber 
Officinalis. By J. C. Turesu (Pharm. J. Trans. [3], 12, 721—722), 
—It has been shown that besides a volatile oil, the ethereal extract of 
ginger contains seven different constituents, of these the following 
have been studied :-— 

The natural resin is represented by the formula C,,H.,O3. On fusion 
with potash, which acts on it only with difficulty, a crystalline acid is 
obtained, which gives a green coloration with ferric chloride, changing 
to red on addition of soda. It is probably 3:4 dihydroxybenzoic acid. 

Resin a.—The portion of the ethereal extract not volatilised in steam 
and soluble in alcohol contains two resins, z and {, besides the active 
principle, and a fourth substance, probably a terpene polymeride. 
The resins are only incompletely separated by precipitation with 
basic lead acetate, the precipitate being sparingly soluble in alcohol; 
whilst excess of lead acetate carries down some of the active prin- 
ciple. The precipitate is decomposed with sulphuric acid, excess of 
acid removed, and the solution fractionally precipitated. A brown 
lead salt, consisting chiefly of the a-resin, is first precipitated, which 
is purified by repeating the above process, then boiling with ben- 
zene until nothing further is taken up by that solvent, and finally 
drying at 100—200°. The resin is very hard and brittle, of a jet- 
black colour, and having the composition CyH,,O,. All attempts to 
crystallise it have failed. It forms two lead salts, a neutral salt, 
Pb.CyHs,0, and a basic salt, Pb,O,CywH Ow. By fusing it with 
potash an acid is obtained similar to that yielded by the natural resin. 

Resin B.—By repeated fractional precipitation, this resin is ob- 
tained free from volatile oil, and probably from the a-resin. It is soft, 
and of a red-brown colour. Its composition is represented either by 
formula CysHeOs or Cy,H,.O0., the former agreeing the better with the 
results obtained by the analysis of the barium salt. 

Terpene (polymeride).—By removing all traces of the resins # and 8 
from the alcoholic solution by repeated precipitation with lead ace- 
tate, separating excess of lead with sulphuric acid, distilling im 
steam to remove the alcohol, treating the residue with hot light 
petroleum until it ceases to extract anything, and cooling the solution, 
a straw-coloured fluid is obtained. The petroleum solution, after 
treatment with alcohol to separate the active principle and distillation, 
yields a thick oily straw-coloured substance, of bitter and somewhat 
pungent taste and aromatic odour. When heated, it volatilises with 
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partial decomposition. It is insoluble in potash, and its analysis leads 
to the conclusion that it is a hydrocarbon polymeric with terpene. 


Gingerol.—The active principle has an alkaline reaction, and gives 
recipitates with lead, barium, and magnesium salts. When heated to 
100°, it slowly loses weight, its colour darkening at the same time ; 
boiling water and alkali decompose it, and it oxidises readily under 
the influence of nitric acid and chromic mixture. The facility with 
which it decomposes renders its isolation a matter of great difficulty. 
A more extended examination of this substance is to meat nas 


Derivatives of Photosantonic Acid. By F. Srsvini and L. 
Danest (Gazzetta, 1882, 82).— When this acid is distilled at the heat 
of a lead-bath in a current of inert gas (H or CO,), there is obtained, 
together with liquid hydrocarbons, a well-crystallised product, which, 
after purification, melts at 94°5°, dissolves in alcohol and in ether, and 
gives by analysis the formula C,,H.O., and therefore consists of pyro- 
photosantonic acid : C,;H»O, (photosantonic acid) — CO, = C\,H»»O». 
—Pyrophotosantonic acid forms crystallisable salts. Its barium salt 
has the composition (C,,H,,O,).Ba: hence the acid is monobasic, 
whereas photosantonic acid is bibasic. 

When a mixture of equal parts of photosantcnic acid and barium 
hydroxide is distilled in a vacuum over an open fire, there passes over 
a yellowish liquid, which, when dried over fused calcium chloride, 
distilled several times, and then fractionated over sodium, passes over 
for the most part at 221°5—223°. The liquid thus obtained is colour- 
less, has a faint odour like that of benzene-products, and gives by 
analysis the formula C,;H»», which is confirmed by its vapour-density ; 
exp. = 6°16; cale. 619. This hydrocarbon is isomeric with the 
dimethylamylbenzene of Bigot and Fittig, which boils at 232°, and 
with Jacobsen’s methyldipropyl benzene, which boils at 248—248°. 

mB. W. 


Nicotic Acid from Pyridine. By O. Fiscner (Ber., 15, 62—64). 
—R. Laiblin (Annalen, 196, 163) suggested that nicotie acid is a 
pytidinemonocarboxylic acid, and the author has now succeeded in 
proving this to be the case. Pyridine is converted into a sulphonic 
acid by heating it at 320—330° with 3 to 4 times its weight of pure 
concentrated sulphuric acid in sealed tubes for a day. The barium 
salt is made by neutralising with barium hydroxide; it forms colour- 
less needles with silky lustre, and mostly in nodules; is very soluble 
in water, and contains 4 mols. H.O, which are driven off at 110°. 
The sodium salt obtained from this forms small indistinct nodules, 
very soluble in water. Dried at 100°, and mixed with a third part of 
pure potassium cyanide, and distilled, it yields pyridine, a clear oil, 
which solidifies in the condenser, and finally a small quantity of a 
high-boiling yellow oil; ammonium carbonate and cyanide are also 
formed. The distillate is treated with soda, and extracted with ether, 
and on evaporating the ethereal extract, it leaves a crystalline magma 
of pyridine cyanide, which is purified by recrystallisation from light 
petroleum. It forms aggregations of needles (m. p. 48—49°), easily 
soluble in water, alcohol, ether, benzene, &c., less so in light petroleum. 


| 
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It volatilises at the ordinary temperature. From a pyridine solution, 
it can be obtained in brilliant prisms 1 inch long. The hydrochloride ( 
crystallises in colourless needles. The platinocbloride forms tufts of t 
slightly yellow needles only moderately soluble in water. Pyridine I 
cyanide is easily saponified by heating it with concentrated hydro. ¢ 
chloric acid at 110—112°, producing ammonie chloride and _ nicotis t 
acid. Part of the latter separates out in granules on adding water t 
to the crystalline magma left after driving off the excess of hydro. I 
chloric acid; the mother-liquor is concentrated, and the nicotic acid l 
still in solution is separated by treatment with sodium acetate. The i 
acid is purified by recrystallisation from water, melts at 228°, sublimes a 
unchanged, and in no way differs from some nicotic acid prepared b 
from quinoline. " 
Caffeine. By E. Fiscuer (Ber., 15, 29—33).—In order to confirm v 
the suggestion made in a previous communication (this vol., 217) that a 
the constitution of caffeine may be thus represented— fc 
NMe.CH : C.NMe 
CO | CO,* 
\—NMe—C :N—% 

the author has further studied the constitution of caffoline with the 
following results :— i 
Caffoline, C;H,N;O0., is obtained from caffeine by successively re- te 
moving one methylamine and two carbonic anhydride groups. By ‘ 
oxidation with chromic acid, it is decomposed into ammonia and af 
dimethylparabanic acid. When, however, it is oxidised with potassium is 
ferricyanide (in quantities equal to 1 atom QO) a body is produced in ‘a 
the cold, which on warming breaks up into monomethylcarhamide and wi 
methyloeamic acid. The formation of these products from caffoline is ‘. 
thus represented : bo 
C,;H,N,O, + O + H,O = NMeH.CO.NH, + NMeH.CO.COOH. ae 
On the other hand, oxidation with alkaline potassium permanganate Cc. 
gives ammonia, carbonic anhydride, and dimethyloxzamide : C;H,N;0, + in 
O + H.O = NH; + CO, + (CO.NMeH),. From these reactions it is J 
C—NMe— Wi 
evident that caffoline contains the group | O03 therefore ob 
C(NMe)N an 
CH(OH).NMe Cc 
its probable constitutional formula is | CO, which isin wi 
C(NHMe) : N | 
accordance with the above caffeine formula. By means of this for- wa 
mula, the author graphically illustrates the various stages in the res 
formation of caffuric acid and caffoline from caffeine. wi 
By the introduction of a methyl-group into theobromine (Strecker, hes 

Annalen, 118, 178) it is converted into caffein. On oxidation with 
chromic acid caffein yields monomethyl- (Maly and Hinterregger, ( 
Monatsh. f. Chem., 1881, 87) and theobromine dimethyl-parabanie acid a 
hye 


* The formula given in the abstract referred to is incorrect.—D. A. L. 
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(see ante). The author has repeated Rochleder and Hlasiwetz’s 
(Jahresb., 1850, 437) experiments on the action of chlorine on theo- 
bromine, and obtained methylcarbamide and monomethylalloxan. Theo- 
bromine therefore contains a monomethylated alloxan nucleus with 
one ammonia- and one methylamine-group. The relative positions of 
these groups are determined in the same way as in the case of caffeine, 
theethyl-derivative being used instead of the simple bromo-compound. 
It is prepared by heating silver bromotheobromine with ethyl iodide at 
100°. It resembles bromocaffeine. By boiling with alcoholic potash, 
it yields the ethoxy-derivative, and this, when warmed with hydrochloric 
acid, is converted into the beautifully crystalline hydroxyethyltheo- 
bromine, C;H,.N,O,.Et.OH. As is the case with the corresponding 
caffeine-derivative, this is converted into a diethoxy addition-product 
by the action of bromine and alcohol, and in its turn is decomposed by 
warming with hydrochloric acid, producing alcohol, methylamine, and 
a compound homologous with apocaffeine. From these results it 
follows that the formula for theobromine is— 


~NMe.CH:C.NM 
co’ i NCO. 
ee Tn D. A. L. 


Action of Bromine on Caffeine. By R. Maty and F. Hiv- 
TEREGGER (Monatsh. Chem., 3, 85—91).—When dry bromine is added 
to a solution of caffeine in chloroform, an orange-coloured precipitate 
is formed (first observed by Schiiltzen, Chem. Centr., 1868, 499, and 
afterwards by E. Fischer, Ber., 1881, 637), which, when freed from 
excess of bromine by drying over quick-lime, forms an orange-red 
non-crystalline powder, having the composition of an addition-product, 
viz., caffeine dibromide, CsH,o>N,O2, Br. When, on the other hand, caffeine 
is heated in a sealed flask with bromine and water, the dibromide 
formed in the first instance disappears after a few hours, the liquid be- 
coming decolorised, and yielding a white flocculent precipitate made 
up of slender non-lustrous needles, consisting of monobromocaffeine, 
C,H,BrN,O,. The quantity of this compound obtained varies accord- 
ing to the proportion of bromine used, 1 mol. caffeine yielding with 
2 at. bromine 14 per cent. bromocaffeine, with 3 at. Br, 25 per cent., 
with 4 at. Br, 24°4 per cent., and with 6 at. Br, none, the compounds 
obtained in this last case being wholly products of oxidation, viz., 
amalie acid, CyzHi,N,O;, and dimethylparabanic acid or cholestrophane, 
C,Me,N,O;, which are also obtained, although in smaller quantities, 
when 2, 3, or 4 at. Br are used to 1 mol. caffeine. 

Bromocaffeine is slightly soluble in cold water, more freely in hot 
water or hot alcohol; it dissolves also in strong acids, but is most 
readily dissolved by ether or chloroform. It is not altered by boiling 
with silver oxide and water, but is easily reconverted into caffeine by 
heating with water and zinc-dust. H. W. 


Caffeine and Theobromine. By R. Mary and R. AnprEascu 
(Monatsh. Chem., 3, 92—110).—Rochleder, by boiling caffeine with 
hydrochloric acid and potassium chlorate, obtained a body resembling 

VOL. XLII. 24 
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alloxan, which he regarded as amalic ccid (tetramethylalloxantin), 
but did not succeed in isolating it, as it decomposed during the eya. 
poration of the liquid (Annalen, 63, 201). E. Fischer (Ber., 14 
1912, also p. 218 of this volume) regards this body as dimethy]. 
alloxan, but he also has not been able to obtain it in the separate state, 
The authors of the present paper heated a mixture of 100 g. hydrated 
caffeine and 38°5 g. potassium chlorate in twenty small flasks with 
hydrochloric acid of sp. gr. 1:06, these proportions giving a quantity 
of active chlorine equivalent to 2 atoms of oxygen. The resulting 0. 
lutions were then mixed, a stream of hydrogen was passed through the 
liquid to remove free chlorine and chlorous products, and a concen- 
trated solution of acid potassium sulphite was added, whereby a heavy, 
white, scaly-crystalline powder was thrown down, the quantity of 
which went on increasing for two days; and on recrystallising this 
product from warm water, it was obtained in tabular crystals. often 
measuring 25 mm. 
This product is acompound of dimethylallowan with hydrogen-potassium 
CO.NMe.CO.NMe.CO 
sulphite, represented by the formula | | 
—C(OH)(SO;K)— 


solves easily in warm, less readily in cold water, very slightly in 
alcohol, and not at all in ether. Heated on platinum-foil, it gives off 
fetid vapours smelling like allyl-compounds and burning uric acid; 
and on heating it in a tube, the crystals first turn red, then decrepitate, 
and give off purple, afterwards white vapours, condensing to a rel 
oily ring and a white crystalline sublimate. 

The aqueous solution of the compound gives with silver nitrate a 
white flocculent precipitate of silver sulphite; with lead acetate, a 
white heavy precipitate insoluble in acetic acid; with baryta-water, a 
copious white precipitate soluble in nitric acid; no precipitate with 
bariam chloride. It does not give any blue coloration with ferrous 
sulphate and ammonia; but on treating it with hydrochloric acid, 
and leaving it to itself for a while, or evaporating it at a gentle heat, 
the same reagents produce a deep indigo-blue coloration. 

Crystallised or monohydrated dimethylallowan, CsH,N,O;5,H,0, or 
CO.NME.CO.NMeCO 


| C(OH), 
just described, or more directly from the original solution, by extrac- 
tion with ether. A second substance, to be described further on, is, 
however dissolved out at the same time; and to separate the two, the 
ethereal extract is freed from ether by distillation, and the residue is 
placed in a flat dish in a vacuum to remove the last traces of ether. 
There then remains a transparent, colourless, somewhat viscid, 
varnish-like mass, which when treated with a little water, soon 
becomes turbid, and in about an hour solidifies to a snow-white, crys- 
talline pulp; and on stirring this up with a little cold water, and 
separating the liquid by pump-filtering, there remains a crystalline 
powder consisting of the second substance above mentioned as mixed 
with the dimethylalloxan in the ethereal extract, while the dimethyl- 
ulloxan itself passes into the filtrate, as may be shown by treating 4 
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portion of it with acid potassium sulphite, whereupon the saline com- 


eva. und above described separates out. 

14 The solution left to evaporate over sulphuric acid, deposits after 
hyl- some days large transparent tabular crystals of hydrated dimethy|- 
ate alloxan, which effloresce and become opaque unless they are 


immediately removed from the liquid. They impart a red stain to 
wood and linen, also to the skin, but without producing any unpleasant 
odour. With ferrous sulphate and ammonia, the compound produces 
a fine deep indigo-colour. It may be easily recrystallised from water, 
over sulphuric acid, provided rise of temperature is avoided. The 


Pen crystals are permanent in the air, but when left over sulphuric acid, 
Avy, they give off exactly 1 mol. water, and crumble to a white powder. 
r of When heated, they decompose with tumefaction and brown colora- 
“es tion, even at 100°. 

n 


Crystallised dimethylalloxan dissolves in alcohol, but is insoluble in 
ether. With ferric chloride and ammonia it forms a brown solution, 
showing that alloxan prevents the precipitation of ferric oxide. With 
cupric sulphate and potash it forms a blue solution. When heated in 
a small tube, it decomposes, turning brown and yielding a spangled 
sublimate. Its melting point is not determinable. 

Anhydrous dimethylalloran, CsH,N;O;, obtained by leaving the 
hydrate for a week over sulphuric acid, or in a vacuum, is a pale- 
yellow powder, which when brought in contact with a small quantity 
of water, quickly absorbs it, forming a crystalline cake of the hydrate, 
but is dissolved by a larger quantity. It is soluble in alcohol and in 
anhydrous ether. Its melting point cannot be determined. It turns 
yellow-brown at 100°, becomes viscous at 105°, and when more 
strongly heated yields a red oily sublimate. 

Apocaffeine, C,;H,N,0;, and Caffuric Acid, C,;H,O..—Apocaffeine, 
which Fischer obtained by heating diethyl-hydroxycaffeine with 
hydrochloric acid (Abstr., 1881, 614), is also formed by direct oxida- 
tion of caffeine in the manner above described, being contained, 
together with dimethyl-alloxan, in the colourless varnish left on 
evaporating the ethereal extracts, and separable therefrom by water 
in the form of a crystalline powder (p. 630). Its formation in this 
manner is attended with separation of methylamine: C,H,N,O, + 
H,0 + O, = C,H;N,0; + CH;.N He. 

Apocaffeine dissolves sparingly in cold, more freely in warm water, 
with moderate facility in warm alcohol, and more readily in ether. 
It is partially decomposed by erystallisation from warm water, and is 
therefore more readily purified by dissolving it in ether, after drying 
over sulphuric acid, filtering if necessary, and mixing the filtrate with 
benzene. A strong milky turbidity is thereby produced, the liquid, 
however, soon clearing from above downwards; and after a few 
hours, the apocaffeine settles on the bottom and sides of the vessel in 
shining lamine and needles. It does not lose weight over sulphuric 


soluble in alcohol and in chloroform. 
Fischer, on boiling apocaffeine with water, observed evolution of 
carbon dioxide, and the formation of two new bodies, designated by 
2uz 


\ acid in a vacuum. Heated in a test-tube, it begins to soften and 
re stick to the sides at 143°, and melts completely at 144—145°. It is 
xe 
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him as hypocaffeine and caffuric acid, the former crystallising out on 
evaporation, while the latter remained in the mother-liquor. Maly 
and Andreasch, on the other hand, obtain only one compound, viz, 
caffuric acid, and represent its formation by the equation 
C,H,N,0; + H,O = CO, + C.H,N,O,. 

Revision of the Formula of Amalie Acid: Dimethyl-dialurie Acid.— 
Synthesis of Amalic Acid.—Rochleder’s amalic acid (tetramethyl. 
alloxantin) is commonly represented by the formula C,.H,.N,O,, de. 
duced from that of (hypothetically) anhydrous alloxantin, C.H,N,0., 
by substitution of 4CH; for 4H. This formula however, requires 
44°44 per cent. C, 3°70 H, 17:29 N, and 34°57 O, and does not agree with 
the mean of Rochleder’s analyses, viz., 41°97 C, 4°24 H, 16°46 N, and 
37°27 O, which is more nearly represented by C,.H\N,Os, requiring 
42:10 C, 4:09 H, 16°37 N, and 37°44 O, and differing from the former 
by H,0. This molecule of water cannot be regarded as crystal-water, 
for amalic acid dried in the exsiccator may be heated to 120° and 
above, without loss of weight, which in fact does not occur till decom- 
position sets in. Rochleder’s formula has been further confirmed by 
the authors’ analyses, the mean of which gave 41°90 C, 4°39 H, and 
16°37 N. 

When amalic acid is heated with water, and a stream of hydrogen 
sulphide is passed through the liquid, sulphur is separated; and on 
expelling the excess of hydrogen sulphide by a stream of hydrogen, a 
colourless solution is obtained containing dimethyl-dialuric acid: 
C,.H,y,N,Os + H.S = § + 2C,H.N.O . This liquid, when treated 
with oxidising agents (KMnQ, or NO;H), and even when left exposed 
in open vessels, is reconverted into amalic acid, a reaction exactly 
analogous to that by which dialuric acid is converted into alloxantin. 
That the compound C,H,N,O, obtained as above is really dimethy!- 
dialuric acid, is further proved by the fact that on mixing its solution 
with one of dimethyl-alloxan, a precipitate is formed consisting of 
amalic acid :— 


C,HsN.0, + C,H,N.O; = H,0 + C,.H,N,Os. 
Dimethyl- Dimethyl- Amalic acid. 
dialurie acid. alloxan. 


Dimethyl-dialuric acid and amalic acid may accordingly be repre- 
sented by the following formule :— 


90. 2s.00:e CO.NMe.CO.NMe.CO 
|___cH(oH) | | 
Dimethyl-dialuric 7 
om. CO.NMe.CO.NMe.CO 


Amalic acid (tetramethyl-alloxantin). 


Decomposition of Amalic Acid by boiling with Water —The recrystal- 
lisation of amalic acid from water is attended, as already observed, 
with great loss; and when amalic acid is boiled for several hours with 
water, and the solution is then concentrated, there remains a white, 
neutral, crystalline mass easily soluble in water, which does not give 
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any particular reaction with iron-salts, alkalis, or baryta-water, or ex- 
hibit the reactions of parabanic acid. By recrystallisation from water, 
it is obtained in flat shining needles melting at 208°, and resolved by 
boiling with soda-ley into methylamine and oxalic acid. It is in fact 
dimethyl-oxamide, formed according to the equation— 


C.H,.Me,N,O; + H,0 + O; = 2C.H.Me.N,0, + 4CO,, 


and is the sole product of the reaction. 
Action of Chlorine, and of Potassium Chlorate and Hydrochloric Acid 
ires on Theobromine.—When chlorine is passed into water holding theo- 


vith bromine in suspension, and the liquid is afterwards concentrated, a 
and crystalline mass is obtained, exhibiting the reactions, not of amalic but 
ring of parabanic acid; and on recrystallising this product, limpid prisms 
mer are obtained, melting at 147°, resolidifying at 102°, and therefore 


ter, consisting of methylparabanic acid, identical with that which is 
and obtained by the action of chromic acid on theobromine. 

om- A more definite reaction is, however, obtained by oxidising theo- 
by bromine (3 mols.) with potassium chlorate (2 mols.) and hydrochloric 


acid, or by heating 2 pts. theobromine at 50° with 8 pts. dilute hydro- 
chlorie acid of sp. gr. 1°06, and gradually adding 0°907 pt. KCI1Qs. 
The liquid, filtered and freed by a stream of air from chlorous pro- 
On ducts, yields, when mixed with a strong solution of hydrogen 
potassium sulphite and left at rest for 24 hours, a crystalline mass, 
which must be freed from the remaining liquid by filtration, and 
recrystallised from warm water. In this manner large well-developed 
crystals are obtained, consisting of a compound of monomethyl-alloxan 
with hydrogen-potassium sulphite :— 


CO.NH.CO.NMe.CO 
C;H;N.SO;K + H,O = | | + H, 
—C(OH)(S0,K)— 


The crystals, which have a vitreous lustre, are monoclinic prisms, 
exhibiting the oblique end-face and the clinopinacoid. 
Monomethyl-allovan and Apotheobromine.—On passing a stream of 
air through the product of the action of KCIO; and HCl on theo- 
bromine, then agitating it with ether, evaporating the ethereal 
extract, and removing the last traces of ether by evaporation in a 
vacuum, a viscid colourless varnish is obtained, which, when sprinkled 
with water, behaves exactly like the corresponding ether-extract of 
caffeine (p. 630), first becoming turbid, and then yielding a white 
crystalline powder. This latter consists of the compound analogous 
to apocaffeine, and may therefore be named apotheobromine. It is 
but slightly soluble in cold water, gives off carbon dioxide on boiling, 
and melts at 185°. The filtrate from this compound gives the 
reactions of alloxan, and doubtless contains monomethyl-alloxan; but 
this body has not yet been obtained in the separate state. 

The Amalic Acid of Theobromine : Dimethylalloxantin, 


CHiN .0.,4H,0. 


When the product obtained by the action of KC1O,; and HCl on theo- 
bromine is treated with hydrogen sulphide, and then left to itself for 
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a while, it deposits, together with sulphur, crystalline scales of a body, 
which after filtration and recrystallisation from the smallest possit)\e 
quantity of hot water, is obtained in iridescent lamingw and nodules, 
This body is the hydrated dimethylalloxantin above formulated, and 
exhibits the reactions of alloxantin itself, viz., violet coloration with 
caustic alkaline-leys and baryta-water, and red with ammonia. It 
turns red when heated to 130°, also on mere exposure to the air. It 
dissolves but very slightly, if at all, in alcohol and ether. H. W. 


Cinchonamine Cinchona Bark. By G. Priancnon (J. Pharm. 


Chim. [5), 5, 352——357).—The bark from New Grenada from which o 
Arnaud obtained cinchonamine (this vol., 229), differs in many of its r3) 
characteristics from the true cinchona barks; and although it may a 
present some characteristics incommon with the China cuprea, yet the a 
differences between them show that each of them forms a distinct type. ti 
L. T. O'S. a 
Daturine. By L. Pesci (Gazzetta, 1882, 59—61).—This alkaloid, pr 
extracted from the seeds of the thorn-apple (Datura stramonium), is fre 
generally regarded as identical with hyoscyamine from _henbane pee 
(Hyoscyamus niger), but according to the author of this paper, the on 
alkaloids obtained from these two sources are distinct. He prepares ; 
daturine by digesting bruised thorn-apple seeds for 24 hours at ordi- bit 
nary temperatures with twice their weight of ordinary alcohol holding { 
in solution 3 g. tartaric acid in a litre; repeating the digestion with "e 
an equal quantity of the same liquid; then distilling off the alcohol; ] 
treating the brown viscid residue with water; filtering ; concentrating “a 
to an extract; adding, after cooling, an excess of caustic soda sufficient fro 
to form a thick syrup; and agitating this syrap with commercial ben- 14 
zolin previously washed with dilute sulphuric acid. The benzolin used pre 
for this operation, after being freed from the dissolved alkaloid by of 
dilute sulphuric acid, was again placed in contact with the extract of we 
the seeds, and these operations were repeated four times. The whole 
of the dilute sulphuric acid which had been used to extract the alka- ote 
loid, was then rendered alkaline with ammonia and shaken up with pto 
chloroform, and this liquid, after concentration to about 10 c.c., was ai 
diluted with an equal volume of benzolin, and the mixture was left to pre 
evaporate, whereupon, after 24 hours, it deposited the alkaloid in pto 
concentric groups of thin white needles which were purified by pres- to | 
sure between bibulous paper, redissolution in chloroform, and dilution ] 
with benzolin. By this treatment 4 cgrs. of seeds yielded 1-9 cgr. of ree 
pure daturine. é bee 
The base thus prepared melted at 106—108°, agreeing therein with i 
Ladenburg’s determination, whereas a specimen obtained from pre 
Schuchardt’s factory liquefied at 97—99°, and another from the of | 
Pharmacie Centrale de la France at 109—110°. The hydrochloride 
and sulphate crystallise in thin colourless needles having a nacreous od 


lustre. The aurochloride, C,;H.,;NO;,HCI,AuCl,, crystallises in groups 
of light yellow needles, melting at 137—139°, whereas Ladenburg 
found the melting point to be 159°. ak 

Daturine behaves like atropine with all reagents, excepting platinc 
chloride. A 1 per cent. sclution of atropine in acetic acid gives with 
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this reagent a yellow crystalline precipitate, whereas it is not precipi- 
tated by a solution of daturine of equal strength. 

Daturine is converted by nitric acid into a base exhibiting all the 
characters of apoatropine, yielding an amorphous aurochloride, 

C,;H.,NO.,HCl,AuCl,, 

very slightly soluble in water and melting at 106—-108". The same 
base heated at 90—100° with baryta-water is resolved into atropic 
acid and tropine. H. W. 


Extract of Aconite and the Alkaloid of Aconitum panicu.. 
latum. By E. L. Crraver and M. W. Witutams (Pharm. J. Trans. 
3}, 12, 722—723).—Extract of aconite is prepared from two different 
plants, Aconitum Napellus and Aconitum paniculatum, and some speci- 
mens of the commercial extract fail to produce the characteristic. 
tingling sensation and numbness of the tongue and lips. On exam-. 
ining the extract from the Aconitum paniculatum, as well as its leaves 
and stems, it was found to contain an amorphous substance totally 
free from aconitine, but possessing the properties of an alkaloid and 
resembling picraconitine, which T, B. Groves has obtained from the 
roots of the same plant. 

The extract of A. paniculatum is of a green colour and slightly 
bitter taste, but produces none of the after-effects of the extract of 
A, Napellus, which has a brown colour. L. T. O'S. 


Ptomaines. By T. Husemann (Arch. Pharm. [3], 19, 415—424). 
—Selmi has, in two cases, found ptomaines in bodies of persons dying 
from acute arsenic poisoning. In the first case the body was exhumed 
14 days after burial, and appeared well preserved, arsenic being 
present in abundance. By extraction with ether a minute quantity 
of a body, giving the principal reactions of the alkaloids, was ob- 
tained, but in insufficient quantity to examine for arsenic. 

Shortly afterwards he was able to extract from a body disinterred a 
month after death a larger quantity of a readily crystallisable 
ptomaine, which gave precipitates with tannic acid, iodised hydriodic 
acid, gold chloride, mercuric chloride, and picric acid, but no 
precipitate with platinie chloride or potassinm dichromate. This 
ptomaine, which Vella showed to be yery poisonous to frogs, was found 
to be non-arsenical. 

By keeping a pig’s stomach in a solution of arsenious acid in a cool 
room, Selmi succeeded in producing a volatile and a fixed arsine, both 
highly poisonous to frogs. 

The author considers that as a volatile arsenic compound is here 
produced, other bases, or the same base, might occur from the action 
of the size in arsenical wall-papers in presence of moisture. 

Selmi has also shown the presence of arsenical organic bases in the 
urine in cases of chronic arsenical poisoning. ¥. I, Ey 
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Physiological Chemistry. 


Elimination of Gaseous Nitrogen by Animals. By J. Srercry 
and others (Bied. Centr., 1882, 23—28).—Seegen and Nowak assert 
that animals eliminate gaseous nitrogen by the lungs (Abstr., 1880), 
272), and that this nitrogen is formed from the albuminoids. Petten. 
kofer and Voit (Abstr., 1882, 238) do not believe this statement, but 
think that the nitrogen found by analysis was due to imperfections in 
the methods employed. H. Leo has repeated the experiment with 
improved apparatus and methods, and found that the amount of nitro. 
gen diminished as each improvement was introduced; he therefore 
believes that if any nitrogen is eliminated in this way, which is 


very problematical, the amount is so small as to be of no conse. 
quence. E. W. P. 


Feeding with Milk. By Camerer (Bied. Centr., 1882, 62).—Two 
children were fed with milk and coffee for five days, with the follow- 
ing results :— 

Expt. I. Expt. I. 

1 part albuminoids developed fat and lactose 2°2 2-2 

100 parts water appeared as urine ........ 8°69 9°28 

100 ,, dry matter appeared as dried feces 771 Ad 
{is urine .. 83°7 78°0 


100 ,, nitrogen appeared as 


‘ in feces .. 5% 
MITOGEN ...- eee eeeees 


5 
in both.... 89°2 81-4 
100 parts fat appeared in feeces as fat...... 2°38 


Feeding Milch Cows with Cotton Cake. By M. Scuropr and 
H. Perer (Bied. Centr., 1882, 91—94).—Full details of the experi- 
ments are given, and the conclusions drawn are that decorticated 
cotton cake raises the amount of dry matter and fat, confirming the 
experiments of Pogge and others (this vol., 321). E. W. P. 


Fattening of Pigs. By P. Scuyeiper and others (Bied. Centr. 
1882, 94—96).—Accounts of successful experiments in the fattening 
of pigs with a mixture of barley, maize, potatoes, and skim milk ; a satis- 
factory return was gained for the various expenses occasioned. 


E. W. P. 


Phosphoric Acid in the Urine of Graminivora. By M. C. 
Leeuw (Bied. Centr., 1882, 85).—The appearance of phosphates only 
in the dung of Graminivora is due to the alkalinity of the urine and to 
the lime present in the food. If then the lime given in the food be 
reduced, phosphates should appear in the urine. Such seems to be 4 
correct surmise, for when oxen were fed on distillers’ waste, together 
with a minimum quantity of hay, &c., phosphoric acid was found to 
the amount of 1°13 grams per iitre. E. W. P. 
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Occurrence of Ammonium Magnesium Phosphate in a 
Sample of Old Urine. By H. Scuwanerr (Ber., 15, 37—39).— 
The urine was found in a corked bottle in a coffin, with a human 
skeleton, under the pavement of a street, which had previously been a 
churchyard. It was a dark brownish-yellow liquid, with alkaline reac- 
tion, in which were suspended three crystals and a sediment. There 


EGEN was no urea present, it being all converted into ammonium carbonate. 
= The sediment consisted of calcium carbonate and ammonium amido- 
“ barbiturate. The crystals were ammonium magnesium phosphate. 

el. ° D 
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Behaviour of some Ferments in the Animal System. By 
Fatx (Bied. Centr., 1882, 138).—Emulsin is unaffected by saliva, 
pancreatic juice and papain, but it is destroyed by gastric juice and 
bile. The intestinal fluids decompose amygdalin. The decomposi- 
tion of amygdalin by pancreatic juice is feeble and inconstant, whereas 
saliva acts more distinctly. The ferment in saliva is not affected by 
papain, but it is by gastric juice and bile, with formation of a sedi- 
ment; saliva diastase resists fermentation better than emulsin; the 
like properties are possessed by malt diastase. The poison of putre- 
faction is not destroyed by any of the digestive juices, or by hydro- 
chloric acid. E. W. P. 


Tuberculosis Poison. By H. Toussaint (Bied. Centr., 1882, 96). 
—Animals innoculated with tuberculosis poison die of a certainty, 
and the poison becomes the more virulent each time that it is trans- 
ferred by innoculation from one patient to another. mW. 


Researches on Lupine Sickness in Sheep. By Rororr and 
others (Bied. Centr., 1882, 97—-100).—The symptoms of sickness 
produced by lupines partake in part of the character of acute jaun- 
dice, and of phosphorus poisoning ; convalescence seldom occurs. 
_The spleen, kidneys, heart, and muscles are all affected, and the 
sickness afflicts horses, dogs, and goats, as well as sheep. 

The poison is insoluble in alcohol, ether, and glycerol, and but 
slightly soluble in acidulated water, whereas it is readily dissolved by 
alkalis; it appears to be a glucoside or organic acid. At 120°, 
and under 1—14 atmosphere pressure, the virulence of the poison is re- 
duced, and the poison itself passes over with the vapour of boiling 
water. Long keeping in dry places seems to intensify its action. 

Farmuth thinks that the harmful action of lupines is a secondary 
result following on a weakened or disordered state of the digestive 
organs; he cites cases in which sulphur and cream of tartar have 
been given with good results. Reichert holds similar opinions, and 
adds that the greatest harm is done when lupines are given suddenly 
and in large quantities. He recommends 0°3—0°6 gram calomel, 
1'25—1'5 grams aloes, and 2°36—2°5 grams sodium borate, mixed up 
with linseed meal as a dose, and that salt and easily digestible foods 
ve given. Ketti has patented a process which destroys the poison ; 
the lupine hay is moistened with acidulated water (1 litre H.SO, to 
2000 litres HO). B. WwW. FP. 
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Chemistry of Vegetable Physiology and Agriculture. 


Electrical Researches on Plant and Animal Forms. By A j. 
Konket (Bied. Centr., 1882, 28—30).—The absorption of water by 
porous bodies is accompanied by electric currents. When a porous 
earthenware cell is partly filled with water, and a current completed 
through a galvanometer by means of electrodes in the water and in 
contact with the outer wall of the cell,a current passes. The intensity 
continually diminishes, until it finally ceases, and then a current 
begins in the opposite direction from the cell wall through the water, 
This reversal of current is due to the incomplete state of saturation of 
the walls of the cell. These phenomena are employed by the author 
to account for various electric phenomena observed in plants. 

Hlectromotive Action of the Upper Surface of Green Leaves.—The 
difference of tension of the various parts was determined by a syste. 
matic method of contact over the whole surface, with the result that 
the leaf-nerves are generally positive towards the rest of the leaf, but 
the direction of the current is reversed if the spot on the leaf wher 
the electrode is placed is wetted before the other electrode is placed 
on the nerve. Also a spot long moistened is positive towards one 
freshly wetted. When the electrodes rest on the epidermis of a plant, 
and a wound is made near the electrode, then that electrode will 
be negative to the other. The same result is obtained by bending the 
plant, and the current formed is the more intense the greater the 
amount of bending, the electrode near the bend being negative to the 
other. Sometimes plants also show the existence of electric currents 
in their structure, which when the plant moves cause the gal vanometer 
needle to oscillate. E. W. P. 


Electromotive Properties of the Leaf of Dionza. By J. 3. 
Sanperson (Proc. Roy. Soc., 33, 148—-151).—The author has investi- 
gated the immediate and subsequent electrical results of excitation of 
the leaf of the Dionza, which have previously been examined by Munk, 
Kunkel, and the author himself. 

It is found that at the moment of excitation (whether mechanical ot 
electrical), the under surface of the lobe of the leaf is electronegative 
to the upper surface, the difference of potential reaching its maximum 
about half a second after excitation ; it then rapidly decreases, until the 
upper surface is ultimately electronegative to the lower, and this after 
effect remains constant for some time. With a current not much more 
than adequate, excitation occurs at the moment of closing the current, 
but none occurs on breaking the circuit unless the current be sutl- 
ciently strong. The author considers (1) that the difference of potential 
is due to the electromotive forces which reside in the living prote- 
plasm of parenchyma cells in contact with one another, and in different 
states of physiological activity; (2) that the second phase of exciti- 
tion is probably dependent on the diminution of turgor of the excited 
cells arising from a migration of liquid; (3) this explanation cannot 
be accepted for the phenomena of the first phase, the sudden accession 
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and rapid propagation of which show that it is probably analogous to 


re, the “negative variation ” or “action current” of animal physiology. 
Te eee Ws 
Influence of the Electric Light on Vegetation. ByC.W.Siremens 
y A.J, (Ann, Agronomiques, 7, 4556—462; from Agric. Gazette, Sept. 12th, 
ater by 1881).—This paper contains an account of experiments made during 
porons the winter 1850-81, the results of which were described in a paper 
npleted read before the British Association (1881). A 6-horse high pressure 
and in steam engine was employed to drive two Siemens dynamo-electric 
tensity (ME machines, each of which supplied a 4000 candle Siemens electric 
-urrent lamp. One lamp was placed inside a greenhouse, and the other sus- 
water, [me pended at a height of 4—5 yards above the greenhouse. From Oct. 
tion of 20, 1880, to May 7, 1881, they were lighted at 5 or 6 o’clock in the 
author evening and extinguished at daybreak. The light placed above the 
greenhouse was enclosed in a lantern of transparent glass, whilst that 
—The 9 placed inside the greenhouse was unprotected. The temperature was 
syste. J waintained as nearly as possible at 15°. 
It that All the plants exposed to the direct rays of the electric light quickly 
af, bat | drooped and withered ; those exposed only to the light of the lantern 
where preserved their healthy appearance, and were stimulated in growth. 
placed When the hght was transmitted through glass of different colours, 
ds one the following effects were observed : 
plant, Under the white glass, the plants made rapid progress and vigorous 
le will growth ; under yellow glass, the plants, although healthy, were notice- 
ng the ably inferior to the preceding; under red rays, the growth was 
er the moderate, and the leaves took a yellowish tint; the plants under blue 
to the rays were still less vigorous, and those exposed to the naked light were 
rrents withered, blackened, and stunted. Under the influence of the electric 
meter are protected by a transparent globe, peas sown at the end of October 


were gathered ripe on February 16th; ripe raspberries were gathered 
March Ist, and excellent strawberries on February 14th, from plants 
J.B. placed in the greenhouse on December 16th. Wheat, barley, and oats, 
vesti- sown in the open air near the electric lamp, were greatly retarded in 
ion of germination by the snow, but afterwards grew rapidly, and yielded 
Munk. ripe seed by the end of June, having been assisted by the electric 
light up to the beginning of May. 


cal or Some of the peas gathered on February 16th were sown on the 18th, 
ative /® %d produced healthy plants. Bananas and melons of superior size 
mum and favour were ripened in early spring. The author concludes that 
ilthe J * far as his observations on a large number of plants enables him to 
after judge, plants do not seem to require nocturnal and hibernal repose, 
more and their health is in no way injured by its deprivation, whilst 
rent, growth and ripening are stimulated in a very marked degree. The 
sutt- vest of the paper is devoted to devices for reducing the cost of the 
sntial electric light as applied to horticulture by transmitting the electric 
roto. current during the day to different parts of the premises, where it 
erent actuates electromotors employed for pumping water, sawing wood, 
ccita- chaff cutting, root pulping, dc. J. M. H. M. 
cited 

nnot Vegetation in an Atmosphere rich in Carbonic Anhydride. 


ssion By P. P. Déuéraiw and L. MaQuenne (Ann. Agronomiques, 7, 385— 
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406).—The authors’ experiments consisted in growing young plani 
previously weighed, under three bell-jars. One of these commny, 
cated with the air simply by means of a cork and glass tube; th 
second was kept constantly supplied with a current of air by means 
a water-pump; and the third was connected with apparatus by whic 
a measured volume of carbonic anhydride could be introduced at wil, 
and by which samples of air could be withdrawn for analysis. Thy 
plants experimented on were kidney-beans still retaining their cotyl. 
dons, colza, Ageratum ceruleum, chrysanthemums, and tobacco plants 
The air of the third bell-jar was analysed from time to time after iy. 
troduction of the carbonic anhydride, and as soon as the supply wa 
exhausted, a fresh quantity was admitted. 

The experiments lasted from a few days to over a month. Thy 
quantity of carbonic anhydride introduced was from 3 to 4 per cent, of 
the air inside the bell-jar. 

The results varied a good deal in the different experiments, but 
allow the following general conclusions to be drawn :— 

An atmosphere rich in carbonic anhydride enables plants to with. 
stand heat and drought better than normal air. Very much mor 
starch is found in the leaves of plants grown in excess of carbonic 
anhydride, and in some cases the total weight of the plant. is largely 
increased. In all cases the plant is yellower than one grown in nor- 
mal air. Greenness can be restored either by dosing the plant with 
potassium chloride or by removing it to normal air; at the same time 
the excess of starch disappears from the leaves. A  tobacco-plant 
grown in calcined soil in an atmosphere rich in carbonic anhydride, 
was found to contain an excess of carbon over that contained originally 
in the plant, and that resulting from the carbonic anhydride in- 
troduced. The source of this excess was shown to be carbonic 
anhydride derived from slow combustion of the organic matter o! 
the uncalcined earth placed under the bell-jar at the same time. ce 

J. M. H. M. 


Formation of Starch in Plants. By Dermer (Bied. Centr., 188 
110).—The presence of organic acids such as citric acid, renders the 
action of diastase on starch in the plant more rapid. _ In those plants 
which require much salts—say nitrates, whose acid is assimilated by 
them in larger amount than the base, the acid character of the cellular 
fiuid is reduced ; on the other hand, the fluid is more acid when potas 
sium or ammonium chlorides are used, for the basesare taken up in larget 
quantities than the chlorine. The question has been frequently raise! 
as to whether diastase is a distinct combination, or whether the trav’ 
formation of starch is caused by albuminoids present as such in the cells 
and acting, under certain conditions, on the starch. The autho 
considers diastase to be the acting substance, and distinct from albu- 
minoids, as it can pass through cell-walls, whereas er “¢% 

Increase of Root and Leaf of Sugar-beet during Growth. 
By H. Brizm (Bied. Centr., 1882, 34—38).—The statistics employed 
in this paper are collected from various districts in France and Ger- 
many; the periods to which attention is directed are the decades“ 
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he months of May to October. The results are: there is a continuous 
nerease during the whole growth; during May and June it is slow, 
at very rapid in July and August, whilst in September and October 
it is greatly reduced. The weight of the roots continuously increases, 
he increase being greatest in August; the leaves, however, reach the 


ian aximum weight in July, and decrease in September and October. 
die: Th Roughly speaking, the increase of root-weight is in inverse ratio to that 


of the leaves, for at the beginning of the season we find that for 100 
grams roots there are 989 grams leaves, and 100 of leaves correspond 
with 10 of roots in May; but in August we find 60 of leaves to 100 
of roots, or 166 roots for 100 of leaves: and in October 28 of leaves 
for 100 of roots, or 352 of roots for 100 of leaves. BE. W. P. 
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Internal Growth of Potatoes. By M. Lest (Bied. Centr., 1882, 
67)—Some potatoes kept in a cellar, and from which the sprouts 
were removed as fast as they formed, were split open after a time and 


ent, bat found to contain small but perfectiy formed tubers. E. W. P. 
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Influence of Light on the Formation of Red Pigment. By 
A. Baratin (Bied. Centr., 1882, 65).—White light is necessary for the 
formation of the red pigment in Polygonum fagopyrum, and the depth 
of the colour is dependent on that of the light, also a moderate tem- 
perature is requisite for its production. E. W. P. 


Relation between the Moisture of the Soil and the Germi- 


ona nation of Sugar-beet Seeds. By H. Brive (Bied. Centr., 1882, 
uy nally 80).—When the soil contains 17—7 per cent. of moisture, the conditions 
nie ne for normal germination are attained, but on either side of this boun- 


dary germination is retarded, and if the moisture is below 5 or above 
22 per cent. it does not take place at all. If the seed has been pre- 
viously soaked in water, it will germinate in soil with 5 per cent. 
moisture, but will not sprout through the soil. BW, P. 
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Alteration in Plants when Grown on Heated Soils. By E. 
Pritiievx (Bied. Centr., 1882, 64).—Beans and pumpkins were grown 
in soil artificially heated from below; the seed germinated well, but 
the seedlings grew to no length, and appeared swollen, with the result 
that rents were formed in the stem; the direction of the rifts was not 
lengthways, but diagonal, indicating that the seat of the evil was not 
onthe surface. Examination showed that the pith-cells were very much 
enlarged, in fact almost quadrupled in diameter. The cause of the 


foc changes observed was hypertrophy of the cells extending to the core. 
E. W. P. 
ect BP Respiration of Plants. By J. Boropin (Ann. Agronomiques, 7, 
n albu: ( 42—467)—A branch cut from a living plant, when placed in the 
cannot. dark, exhales carbonic anhydride at a continually decreasing rate, and 
rp. the author explains this by the exhaustion of the stock of ready 
rowth. formed. carbohydrates which supply the carbonic anhydride given off 
ployed it respiration ; after insolation of some hours’ duration in an atmo- 


sphere rich in carbonic anhydride, the respirative power is fully 


d Ger- a 
, restored, according to the author, by the assimilation of fresh sup- 
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plies of carbohydrates. Richawi disputes this conclusion, and cop. 
tends that the apparent renewal of respiration is due to the giving of 
of carbonic anhydride mechanically absorbed by the plant tissues 
during their sojourn in an atmosphere rich in that substance. In this 
paper, the author adduces experiments which show that his origing| 
interpretation of the phenomena is the correct one. 


J. M. H. M. 


Chemical Composition of Mildew Fungus. By N. Sirs 
(J. pr. Chem. [2], 23, 412—421).—The specimens of mildew analysed 
were obtained from solutions of varying composition, the one consist. 
ing essentially of sugarand gelatin, the other of sugar and ammonium 
chloride. After washing the fungus with water and drying, it was 
extracted with ether and alcohol; a crystalline substance was obtainel 
from the extract, but its composition has not been satisfactorily de. 
termined. The portion insoluble in these solvents consists essentially 
of albumin and cellulose. The following table contains the proximate 
analyses of these two varieties of mould: I, obtained from sugar and 
gelatin, and consisting of Aspergillus glaucus, Penicillium, and Mucor 
mucedo ; II, obtained from sugar and ammonium chloride, consisting 
essentially of Aspergillus glaucus :— ? 


SS te bet om ome bd bn, 


I, TI. 

Soluble in ether .......... 18°70 11°19 
Soluble in aleohol.......... 6°87 3°36 - 
PRs lebinssscaecasgeeanee 4°89 0°73 As 
TNE. 5 i cass adie mee es 29°88 28°95 AT 
CREE ccustewesedubeate 39°66 55°77 ~ 
100-00 100-00 ~ 
P. P. B. Ox 


Composition of Buckwheat. By M. G. Lecnarrier (Ann. 
Agronomiques, ‘7, 376—385).—The author has made comparative 
analyses of three crops of buckwheat grown under different condi- 
tions: (1) and (2) grown at Cesson in a sandy soil in 1879 and 188); 3 
(3) grown at St. Jacques in a gravelly conglomerate. The air-dried 
plant contained 10—15 per cent. water; the analyses were executed 
in samples dried at 100°. 


tio 

ph 

Cesson, Cesson, St. Jacques, Pi 

1879. 180. 1880. a 

— we 

Proportion of straw to grain.......... 0 920 1-585 1°60 wh 
Ash per cent. of straw........-ee0eeee 7° 968 9-089 10 °200 sph 
Ditto after deducting CO,............ 6 °234 7°743 8903 ren 
Ash per cent. of grain (free from CO,).. 1°855 2 °350 2°171 diff 


The composition of the straw and grain in parts per 1000 was as 
under. The composition as given in Wolff's table is also cited for the 
sake of comparison :— 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 643 


> Dry straw. 
ng off ’ 
issues i ; = 
n this esson, Yesson, |St. Jacques) org 
cin 1879. 1880. 1880. 
M. | ae ee 79-68 90°89 89 ‘08 61°14 
Nitrogen ....--+ssececeeeceeees 8°90 12 -29 11°55 15°47 
TEBR TE potash ....c.c0seseseeeeeeeeees| 14°08 | 83°95 | 44°90 | 40°57 
nn ccencscceses| ESR 1°32 0°60 1°31 
nsist- SS Sa a 16-90 11°77 11°31 
nium BE Si cscress cesses essence 10°11 5°78 4°34 2-26 
t was Oxide of ON... - ee ee eee eee eens 1‘1l 1°28 1°00 | — 
ined Phosphoric acid ......++e.e0055- 2-07 6°39 11°64 7°26 
= Te cticttinn ghdarinx sank diel 0°47 1:68 Has 
ly de- MM Sulphuric acid..........2.0....2] 2°35 1-94 269 | 3-21 
| eee 6°40 9:32 | 15-41 | 4°76 
imate 


rand 
Mucor 
isting Dry grain. 
| 
Cesson, Cesson, |St. Jacques, . 
1879. 1880. isso, || Wolff. 
Skat inahinseencantanesl Seen 23 -50 21°71 10°7 
Nitrogen ..... 19°13 23°17 22 06 16°76 
SS Se eee 5°06 6°15 6°49 2°44 
Soda .. 0°78 0°18 0°13 0-7 
Lime : P 1°12 2°39 1°04 0°35 
Sa ee ares ee 3°22 3°54 3°80 1°40 
B. Oxide of iron ...... 0.664. 0-12 0-07 0°05 — 
Phosphoric acid .........0..-+0 6°79 10-22 9 *65 5°13 
ee acne siescn 0-00 0-07 0-00 ae 
rative Sulphuric acid....... dak Vertue | 0°63 0°92 0°49 0°23 
ondi- Err re me. 0°15 0:14 0°23 
1880); 
dried 


These figures show that the composition of the grain varies within 
narrow limits in correspondence with a large variation in the composi- 
tion of the straw, especially as regards potash, chlorine, and phos- 
phorie acid. In one sample of straw, for instance, the proportion of 
ques, P.0; is quintupled and exceeds that in the grain. A crop of buck- 
wheat removes more from the soil than a crop of wheat with an equal 
—— ® weight of grain; and it must be considered as an exhausting crop 
when luxuriant development of its foliage is encouraged by atmo- 


cuted 


Pa 
200 spheric conditions. The phosphoric acid, potash, and nitrogen 
03 removed in the straw is, however, returned as manure. The straw 


differs entirely from that of wheat in not suffering impoverishment 
—— & ‘uring the ripening of the grain. J. M. H. M. 


yr the “ae of some Forest Seeds. By L. Janne (Bied. Centr., 
2, 106). 


1 ea OF 
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Abies Pinus Pinus Pinus Larix 
excelsa. Laricio. | silvestris. | Cembra. | europ, 
PP citede ce Ve aed 7°82 9°66 9-64 10-22 | 10°81 
Ether extract........}| 22°99 31°68 33°16 25°76 | ll~@ 
fer ae | 29 -27 20°19 42°26 58 “44 
Albuminoid..........}] 20°25 18°76 28 63 5-01 4°5 
Se aS & Wile 6 sind ae 6°29 3°05 6°58 1-48 2°57 
Resin and nitrogen-| 18°46 7°24 11°14 25°49 23 *05 
free extract | 
| | 
Robinia Fraxinus Betula Acer 
pseudo- elsior. | verrucosa. | campestre 
star 0 excelsior. ; pestre. 
DR chiseesswinecs) Be Oe 8°84 10°53 9°74 
Ether extract........| 12°11 29-19 20°40 32°50 
err me 7°52 27°21 9°57 
Albuminoid.......... 87 15 13°65 14°40 26 -67 
EE ERS Aen 4°61 3°20 4°23 4°98 
Resin and nitrogen-| 31°71 46°44 33°76 26°28 
free extract 
0 errr — 3°74 2°23 2°07 
ES hie cn nae — 16°41 9°69 = 
Starch was not found in any case. E. W. P. 


Peat-moss from Bad Steben near Hof. By E. Reicnarpr (Arch. 
Pharm. [3], 19, 424—428).—The author examined two samples of the 
above with the following results per cent. :— 


I II 


I a 54-05 s96iad os 81°30 73°74 
nk a MELT REET 1:54 1:80 ) 
Sulphur (other than as 2 
sulphuric acid) ...... 1:20 018) = & 
Sulphuric acid (in th 8 3 
SD 64045 40009 ee 0°39 3°55 (EA 
Tron oxide ............ 4°54 7-61 (5 3 
| a ee -— 495| Bs 
Alkali salts .......... 171 0°76 | 2°5 
Sand and clay ........ — 10°66 | 8 > 
Total ash ............ 7°06 24°37 J 


By distilling samples with 5 per cent. caustic soda solution, alkaline 
distillates were obtained containing ammonia and methylamine. By 
distilling with 5 per cent. sulphuric acid solution, acid distillates were 
obtained containing formic, acetic, and traces of butyric acid. 


Benzene extracted 12 per cent. of solids from the dry peat. . 
F. L. T. 


cr 
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tal Nitrogenous Constituents of Plants. By E. Scuutze (Chem. 
ail Centr., 1882, 89).—Asparagine is present in a large number of plants, 
P. and can be extracted easily from very impure solutions in well-formed 
crystals. Glutamine is contained in the juice of beetroot and in 
gourd sprouts, glutamic acid being formed on boiling beetroot juice 
and extracts from gourd sprouts with hydrochloric acid. However, 
the author has not yet been able to isolate glutamine, and it is still 
uestionable whether this amide is homologous with asparagine. 
With regard to the amido-acids contained in vegetable juices, tyrosine 
and next asparagine are the least soluble, so that their separation 
can be effected with great ease. Leucine and its homologues have a 
solubility different in the impure state from what it is after purification ; 
these bodies are therefore not separated so readily ; moreover they are 
deposited in non-crystalline masses from their extracts, rendering it diffi- 
cult to distinguish them. It is best to allow them to crystallise from 
alcoholic solutions, and to purify the crystals by recrystallisation from 
ammoniacal alcohol. The author obtained from lupine sprouts an acid 
having the composition Cy»H,,NO,, and yielding benzoic acid on oxida- 
tion. It is probably a phenylamidopropionic acid. When heated in a 
glass tube, it splits up into water, carbonic anhydride, a crystalline 
residue, and an oily distillate solidifying on cooling to a crystalline 
mass. The latter is the carbonate of a base having the composition 
C.H,N, and yielding benzoic acid on oxidation. It is probably a 
homologue of benzylamine. The author further shows that this 
phenylamidopropionic acid is intimately connected with tyroleucine, 
— (CyH»N20,), found by Schiitzenberger among the decomposition- 
products of albumin. This body yields the same decomposition- 
products, and also amidovaleric acid. Schiitzenberger assumed that 
Arch. tyroleucine is a compound of amidovaleric acid and a body having the 
formula C,H,,NO,. Probably this is correct, and the body C,H,,NO, 
is identical with the above-mentioned phenylamidopropionic acid. 
From young leaves of the plane tree, the author obtained asparagine 
and a body having the formula of allantoin, C,H,N,O;, and resembling 
it in chemical properties. D. B. 
Steeping of Barley. By Ux.ik (Bied. Centr., 1882, 40—42).—It is 
generally supposed that hard waters remove less of the constituents 
from barley than soft waters; therefore, to determine the correctness 
of this supposition, barley was steeped in distilled water, River Elbe 
water, a temporary hard well-water, and in two samples of water con- 
taining calcium sulphate. All the waters remove more potash than 
distilled water does, but soda is removed in the greatest amount by 
the gypsum and distilled water, and magnesia by the hard waters, as 
also the lime; but no great difference is found as regards the phos- 
phoric acid. The following explanation of the removal of the bases 
| 8 given:—The phosphoric acid exists as an insoluble compound with 
By lime and magnesia, and the rest as soluble, a primary and secondary 
potassium compound, and primary calcium and magnesium phosphate. 
Now, as the barley contains free acid, it follows that a conversion of 
the secondary potassium phosphate into primary takes place; this 
phosphate is then precipitated by the calcium carbonate in the hard 
water, if the carbonic anhydride be removed. 
VOL. XLII, 22 
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Soft water removes more organic matter from barley than hard, but 
the amount is small; whilst carbohydrates are removed most, nitro. 
genous matter is dissolved out the least by soft water ; finally, it is 
found that the duration of steeping has a greater effect on the barley 
than the quality of the water. E. W. P.- 


Contributions to the Phylloxera Question. By Cosrz ani 
others (Bied. Centr., 1882, 108—110).— Mayet considers that the 
moisture of the air has great influence on the production of the winter 
egg of the phylloxera, dry autumns being unpropitious. Boiteay 
gives methods for employing carbon bisulphide. J. D. Catta mentions 
the harm done to vegetation by the use of the above chemical, and 
the means to avoid this damage. Henneguy uses 25 grams carbon 
bisulphide per square meter, without doing harm to the vines. 

E. W. P. 

Researches on the Influence of the Distance between the 
Seed Sown on the Growth and Quality of the Crops. By I. 
Wottny (Bied. Centr., 1882, 112—129).—The various factors which 
effect the growth of a crop are here carefully considered, and nume. 
rous tables are appended, which are of much interest and value. 
Taking the crop as a whole, the maximum yield from a certain area is 
dependent on the quantity of seed sown; by thinner or thicker sowing 
the yield is less. ‘The quality of the crop is best when the plants are 
far apart, z.e., the grains are heaviest. Straws and fodder increase 
as the space decreases. The power of production possessed by a plant 
increases with the space allotted. Still the productiveness of any one 
plant bears no constant relation to the space in which it grows; for 
although the weight of the yield increases up toa certain extent as the 
space increases, yet the extent is different for each variety and kind. 
The increase of yield is not regularly proportional to the increase of 
ground space, but is greatest at first, and then gradually becomes less. 
Experiments were also instituted to discover what other influences 
were at work on the productivity of plants besides that exerted by 
the ground space. This set of experiments was made in circular 
vessels of like depth, but of varying diameter, with the result that the 
yield of the plant whose growth above ground was unrestricted in- 
creases with the ground space, bat not proportionally, being in a some- 
what lesser ratio to the latter. This corroborates the results of 
Haberlandt, who found the yield to be relatively larger the smaller 
the space allotted to each plant. The reasons given are, that when 
the plants are crowded together, the roots come into closer contact 
with the nutriment in the soil. Of all the causes which lower the 

yield when the plants are close together, the most important is light, 
which, being in a measure cut off, does not cause assimilation to be 
perfect ; then the internodes are unnecessarily increased, and wood is 
not properly formed. The next important factor is warmth. Soils 
well covered with vegetation are always much cooler than other soils 
during hot weather, and not only is the soil cooler, but the ci 
culating air, also under like conditions, is cooler, and nocturnal radia- 
tion is greater the closer the plants are together. When the plants 
stand thickly, they shelter the soil from slight rainfall, and although 
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they hinder the evaporation of water from the soil, yet they withdraw 
and transpire an excess of water, the result being that the roots have 
not a sufficiency. It appears also that the space which should be 
apportioned to each plant varies with each variety of the plant. 
Another set of experiments shows that the richer the soil is and the 
better its condition, the less will be the seed required to obtain a 


TE and maximum crop, and this quantity must be reduced if the soil soon 
hat the dries; but on the other hand, if the soil is heavy, then a larger 
- winter amount must be sown. In climates which are against the growth of 
Boiteau any crop, an excess of seed must be used. When large seeds are 


sown at such a distance from one another as to produce the maximum 
yield, then the same weight of small seeds in the same space will pro- 
duce a smaller yield. If the plants from small seeds are producing 
their maximum yield, then a like quantity of large and small seeds 


entions 
al, and 
carbon 


V. P. will on the same ground produce a like yield; for in this case the 
en the plants from large seeds cannot completely utilise the soil. When the 
By E. limit of space is overstepped, then small seeds will be more prolific 
3 which than large. Seed should be sown as early as possible, otherwise the 
nume- 9 quantity required to produce a crop will have to be increased. 
L value. As regards the composition of some plants as affected by the ground 
area is [J space, the author finds that the nitrogen and ash in maize increase as 
sowing the space diminishes; that, on the other hand, these two constituents 
nts aré JF in buckwheat and soja bean increase with the space; that in general 
nereasé the fibre is increased by crowding the plants. It is advantageous to 
a plant plant sugar-beets close together, as then the yield of sugar is in- 
wny . creased, and the albumin diminished in quantity. E. W. P. 
vs ; for 
t as the Examination of Oats. By R. v. Moser (Landw. Versuchs.-Stat.. 
d kind. J 27, 209—213).—Difference of opinion as to the relative values of 
ease of J mountain and lowland oats in the rearing of young horses, caused the 
es less. Agricultural Department of the Austrian Government to order a 
luences J thorough examination of numerous specimens of both kinds. Twenty- 
ted by J two samples were carefully selected and placed in the author’s hands 
arculat J for analysis. He had them examined mechanically and chemically, 
hat the J and gives the results in tabular form; but the figures vary so much 
ted in- J amongst the members of each group, that no reliance can be placed on 
» some- J them as guides of the value of the two classes, the individual mem- 
ults of J bers of each showing greater differences amongst themselves than 
_— does the mountain class from the lowland. J. F. 
tt when 
contact Cultivation of Vicia Villosa. By H. Ecxerr and others (Bied. 
ver the J Centr., 1882, 110).—A mixture of winter and summer rye with Vicia 
3 light, J *losa was sown and manured with blood manure. The vetch suffered 
. to be J tom the drought, and was much choked by the winter rye; but after 
wood is J rainfall, it was enabled to grow strongly and produced a fair crop. 
Soils Haage and Schmidt also recommend a similar mixture, as this kind of 

er soils etch on sandy soil and in dry seasons produces better crops than 
the cit J ther fodder-plants. Bk. W. P. 

| radia- 

plants Digestibility of Certain Oil-cakes. By E. Wourr and others 
though fi (landw. Versuchs.-Stat., 27, 216—240).—The oil-cakes commonly 
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used for feeding cattle in Germany, viz., linseed, rape, palm-nut, anj 
undecorticated cotton-seed cakes, have been fully examined, both as 
regards their composition and digestibility, but recently others haye 
been introduced, earth-nut, decorticated cotton, cocoa-nut, sunflower. 
seed, &c., which have not been so experimented on until the author 
of the present paper undertook the task. 

The animals selected to test the digestibility of the cakes were two 
well-grown three-year-old sheep, which, previous to the commencement 
of the experiments, were well fed on second-crop hay, which was con. 
tinued during the whole time of the experiments as the leading artic 
of their diet, the cakes being added as asupplementary food. The ex. 
periments lasted from the beginning of December to the end of April 
and were divided into nine terms, during each of which 250 grams of 
one description of cake was given with 750 grams of hay; in the 
cases of sunflower and sesame, 500 grams were given during portions 
of the time. 

The quantities of each ingredient of the food daily eaten and voided 
in their excrement, solid and fluid, was carefully computed, and the 
increase of weight compared. In the course of the experiments, one 
of the sheep became ill and was replaced by another, with every pre- 
caution to prevent the results being vitiated. 

Karth-nut cake was found to be easiest of digestion, and nearly the 
richest in nitrogenous matter of any of the cakes experimented with. 
It is recommended as a very strong and stimulating fodder, and is 
becoming a favourite with farmers, but would be more used were it 
not for irregularity in the quality. Much of the article as sold 
contains a quantity of black hairs, and some of the importations 
are damaged in the sea voyage, incipient decomposition setting in. 
The best cakes should be white, or of a clear reddish or yellowish 
tint. Decorticated cotton-seed, sesame, and sunflower seed-cakes are 
very much alike in composition and digestibility as fodder ; they rank 
about the same in value. Cocoa-nut cake is an excellent and very 
tasteful fodder. Its composition very much resembles that of palm- 
nut cake ; it should have ranked higher in value than the table shows, 
but the large proportion of fat is supposed to have disturbed the 
results. The composition of the oil-cakes used in the experiments was 
as follows (the air-dried samples) :— 

Indi- Non-nitro- Ash 

Protein gestible genous and 

Water. matter. Fat. fibre. extract. —_ sand. 

Earth-nut cake.... 10°59 52°71 10°89 614 25°92 434 

Cocoa-nut cake.... 11:05 2431 19°04 15°71 8408 6°86 

Cotton-seed cake.. 730 47°36 1790 413 22°51 8°10 

Sesame cake...... 12°75 49:09 1148 7:07 21:32 11°04 
Sunflower-seed cake 10°95 39°42 16:22 1481 2195 77 
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‘ua Yoeficients of Digestibility of the different Cakes and their Components, 
ers have Non-nitro- Relative 
in flower. genous Organic nutritive 
- authors Protein Fat Fibre extract matter value 
p. ¢. p. ¢. p. ¢. p- ¢. p. ¢. p- ¢. 
vere ty Ee Parth-nut cake.... 47°39 9:33 0:97 2407 8226 1: 1-00 
meee Cocoa-nut cake.... 1839 1895 966 2629 73:29 1: 447 
WAS Co- Cotton-seed cake .. 40°11 15°68 — 1885 7464 1: 1°42 
g article Sesame cake ...... 4433 1031 217 12°04 6885 1:0°89 
“The i Sunflower-seed cake 35°31 1424 451 1556 69°62 1:1°55 
of April, , ; J. F. 
rams of Proportions of Nitrogen, Ash, and Phosphoric Acid in 


Successive Cuttings of Leguminous Fodder-plants. By A. 
Rovssitte (Ann. Agronomiques, 7, 362—367).— It is well known 
that farmers give the preference to second cuttings as cattle food. 
On the other hand, Pierre has established that the nitrogen per cent. 
of dry matter decreases as the plants approach maturity. The first 
cutting, always consisting of more mature plants than the succeeding 
ones, the author has sought to determine experimentally whether the 
common agricultural practice is justified by Pierre’s observation. The 
analyses were made on a mixture of lucerne with a little sainfoin, 
drised at 110—115°, and the results are contained in the annexed 
tables :— 


; in the 
portions 


1 voided 
and the 
nts, one 
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arly the 
ad with. 
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rtations 


Leaves Nitrogen p.c. 
and flower of entire 
Stems. stalks. dry plant. PO; p.c. P,0;+ N. 


Ist cutting .. 57°38 42°62 2°1541 0°26977 0°1250 


po 2nd cutting... 3409 65°91 31361 0°33854 — 01078 
erie 3rd cutting .. 38°46 61°54 3°3138 042573 01284 
ey rank The nitrogen, phosphoric acid, and ash were distributed in the stems 
- ms and other portions as follows :— 
In- 
A a Nitrogen p.c. 
ved the of dry matter. P.O>. Ash. 
ts was , Stems ...... 1:60 0°1749 4°32 
7 Ist eutting | Teaves, de... 290 03975 9:89 
. OO 1:93 01684 6°42 
, 9 
= 2nd cutting) eaves, dc... 376 05025 11-68 
sand. . Stems ...... 2°12 0°1834 8°53 
4:34 ard cutting } Teaves, bc... 406 O5861 12-92 
= These analyses show that the second and third cuttings contain a 
: much higher proportion of albuminoids an osphates than the first 
1-04 h higher proportion of albuminoids and phosphates than the fi 


cutting. J. M. H. M. 


Cultivation of Lupines. By Meter (Bied. Centr., 1882, 38—40). 
—The cultivation of lupines, and the employment of them as hay, is 
' Strongly recommended. m WE. 


Report on Field and Feeding Experiments at Woburn, 1880. 
By A. Vortcxer (Ann. Agronomiques, 7, 406—415; from J. Roy. Agr. 


ret et ae: 
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Soc. England, 1881, Part I, 112—132).—In this paper are detailed 
the results of the fourth year’s experiments on the continuous growth 
of wheat and barley with natural and artificial manures, and on the 
relative value of dung from cotton cake and maize meal as manure fo 
rotations. J.M. HM 


Studies on the Decomposition of Orthoclase. By J. Sroxty 
(Landw. Versuchs.-Stat., 2'7, 197—207). — Notwithstanding many 
interesting observations on the weathering of felspar by Forchhammer, 
Bischof, and others, there remain many points in the process of 
kaolin formation which are as yet unexplained. The present paper is 
a contribution to a knowledge of the subject, being the result of ex. 
aminations of 19 specimens of felspar from different sources and in 
various stages of decomposition, viz.: 1. Unweathered, yellowish-red, 
transparent. 2. Opaque, dull, with the upper surface partially de. 
composed. 3. Red, with strongly decomposed upper layers, the 
inner portion not attacked. 4, Specimens containing kernels of 
greatly decomposed matter. 5. Perfectly transformed kaolin. The 
process of decomposition is characterised by the gradual formation of 
silicates easily soluble in weak acids; the increase of alkalis princi- 
pally soluble in concentrated hydrochloric acid, the diminution of 
density and increase of contained water, followed by solution of the 
silicates and formation of carbonates. Water containing carbonic 
anhydride in solution plays a very important part in the transforma- 
tion of orthoclase into kaolin. Of three specimens (portions usd in 
previous experiments and found insoluble in hydrochloric acid), 10) 
grams each were placed with a litre of water, saturated with carbonic 
anhydride, in well closed flasks and left undisturbed for three months, 
at the end of which time comparatively large quantities of matter had 
passed into solution ; with the fully transformed kaolin, the case was 
different, traces only of alkalis passing into solution. The author 
thinks the process of decomposition is accompanied by an important 
molecular change in the constitution of the substance. 


Phosphoric Acid in Voleanic Soils. By L. Riccrarpr (Compt 
rend., 93, 1514—1516).—A reply to some observations by P. de 
Gasparin. C. H. B. 


Composition of “Reh,” an Inflorescence on the Soil of 
Certain Districts of India. By J. Ginsoy (Proc. Roy. Soc. Bilin. 
10, 277—280).—This inflorescence, which is detrimental to the fer- 
tility of the soil, and seems to be increased in quantity by reason of 
the water in the high level canals forcing the subsoil salt-impreg- 
nated water to the surface of the neighbouring land, consists of H.0 
2:5, insoluble inorganic residue 68°1, and 28°6 of matter soluble 1 
water, of which the percentage composition is as follows :— 

Organic 

Na. Fe. NH; SiO,  80O,. CO. Cl. matter. Mg. 

324 05 12 «12 413 #123 #88 24 trace. 
All efforts to reclaim land infected with “reh” have hitherto provel 
abortive, E. W. P. 
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Ammonia-fixing Power of Certain Salts. By Morcen (Landw. 
Versuchs.-Stat., 2'7, 183—195).—Farmers know that stable manure 
loses some of its most valuable ingredient—ammonia—by lying on the 
manure heap or in the stable, and that the loss is greater the longer it 
is so left; in order to avoid this, it has been the habit to strew the 
manure with certain salts which have the power of combining with 
the volatile ammonium carbonate or, as manure manufacturers describe 
it, of fixing the ammonia. Gypsum has generally been employed for 
the purpose, but lately the impure Stassfurt salts of potash have come 
into use, and these latter possess the advantage of enriching the 
manure with other valuable ingredients. 

Hitherto no experiments have been recorded showing the suitability 
of different salts for this purpose, and the author proposes to partly 
supply the want by recording some made by him, with gypsum, kainite, 
magnesium sulphate, potassium sulphate, and magnesium chloride. 

The experiments were intended to ascertain if the same quantity of 
fixing material will always combine with like quantities of ammonium 
carbonate, and if the composition of the different mixtures affects the 
results. Details are given of the modus operandi, and the results are 
carefully tabulated, and from the tables it is seen that the various sub- 
stances vary considerably in their combining power, which is in great 
measure dependent on the amount of ammonia present. Potassium 
sulphate in all cases had the least effect; gypsum and sulphate of 
magnesium were the most regular in their operation; magnesium 
chluride coming next, and from its cheapness is recommended, the 
author having altered his opinion that injurious effects followed its 
use, referring to the recently published work of Maercker, Potash 
Salts and their Employment in Agriculture, to support his change of 
opinion. Further experiments were made as to whether the action of 
the substances employed was instantaneous or increased with time ; 
the former was found to be the case. 

The author’s summary is that gypsum and magnesium chloride are 
the most desirable substances to employ in fixing ammonia, after which 
come magnesium sulphate and Stassfurt salts, kainite and kieserite 
when they can be obtained cheaply. J. F. 


Value of Poudrette. By F. Soxuxer (Bied. Centr., 1882, 11).— 
The percentages of nitrogen and phosphoric acid in poudrettes from 
different towns are given, and the quantities vary from 3°5—0°74 per 
cent. P,O; and 9°96—6°02 per cent. N. The poudrette from Munich is 
very deficient in phosphates, which arises from the fact that the liquid 
is pumped out of the tanks, leaving a sediment which contains the 
greater part of the phosphates precipitated in consequence of the ammo- 
niacal fermentation. E. W. P. 


Preservation of Molasses Waste. By E. Erns1-BreseNLAvBLINGEN 
(Bied. Centr., 1882, 57).—To bring molasses waste into a useful 
form without loss of nitrogen, 100 parts of the waste are to be mixed 
with 15 parts dried peat and 20 parts sulphuric acid (66°), the 
mixture will contain about 3:5 per cent. N and 11 per cent. K,O. 

a. W..P. 
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Falasco Manure from Sea-weed and Marsh-weeds. By}. 
Sestini (Landw. Versuchs.-Stat., 27, 176—182).—Sea-weed and wild 
plants from the saline marshes which border the Adriatic Sea, ar 
much used in Italy for manure under the name of F'alasco; mixed 
with stable manure and dug into the ground, the results are yer 
favourable. The author has given a good deal of attention to the 
subject, and communicates the results of his observations. The plants 
used for making it are various, 14 species being enumerated, the 
greater number at the time of cutting being in the green state, 
Persons who wish to make the manure rent a plot of marsh and rea 
it, each “ malter”’ (equal to 1:25 hectare), yielding from 11 to 14 
kilos., costing generally 2°22 to 2°63 lire the centner. 

The chemical analysis was made on carefully selected samples 
taken at different times during the mowing, and every precaution 
used; the samples are air-dried. 


Grams 
a te nn te REPRE er ETE 14°94 
Fatty matter extracted by ether.......... 2°72 
OTT TI TETEPERETILIT OPEL LT 23°52 
Proteles Wber i. oo oidivc cs Hee cdsds devices 4°77 
Hydrocarbons and non-nitrogenous matter 
(lop Gierenes) oan i ii cicseecsc cscs te 49°37 
Mineral matter— 
Fe NE EE TE 6 onde on we nn tenes 4°68 
100-00 


From analysis of the manure and of the residual ash, the author 
says that from 10 centners of the air-dried material costing, in the 
vicinity of Pisa, 22°20 lire, a farmer obtains 8-930 kilos. of nitrogen, 
8560 kilos. of potash, and 2°279 kilos. of phosphoric acid, besides 
appreciable quantities of other valuable materials. The money value 
of falasco, calculated at the lowest rates at which can be obtained 
(in Italy), nitrogen in stable manure, phosphoric acid in bones, potash 
from Stassfurt salts, is given as follows :— 

100 kilos. Falasco contain— 


Lira. Lire. 

NA oo dc kavace ais 0°893 at 1:00 0°89 
Phosphoric anhydride .... 0°279 ,, 0°35 0°10 
hn btkie gente ts 2 ee 0°856 ,, 0°56 0°48 
Sodium chloride.......... 1:344 ,, 0°12 0-16 
Other matters. ........06. 85000 ,, 0°03 0°85 
2°48 


but this does not allow anything for the valuable quality of the 
material for absorbing urine when used as bedding, which is very 
considerable. Compared with corn straw, falasco contains more 
carbonaceous and useful mineral matter, about the same amount of 
phosphates, nearly double the quantity of potash, and in addition 4 
certain quantity of sodium chloride. 
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The experiments of Boussingault and Bechi show that 100 kilos. of 
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The author making a similar experiment found the grain straw 
absorbed 280 parts of water, and the falasco 210 parts; it therefore is 
less useful an absorbent than straw in stables. 

The use of salt is unknown as food for cattle over the district 
where falasco is used as manure; the author suggests experiments to 
ascertain the effects of manures containing salt on vetches and other 
field vegetables. J. F. 


Aberdeenshire Experiments on the Relative Value of 
Soluble and Insoluble Phosphates. By T. Jamirson (Ann. Agro- 
nomiques, 7, 420—422).—In this note, the author replies to a criticism 
of Dr. Voelcker (J. Roy. Agr. Soc. England, 1880), on the Aberdeen- 
shire Experiments of 1876—78. 

The author maintains his opinion that the superiority of superphos- 
phate to finely grownd mineral phosphate on root crops is not so 
great as is generally supposed ; he estimates it at 10 per cent. better, 
instead of being double the value. J. M. H. M. 


Manuring Experiments with Superphosphates and Bone. 
meals of Various Degrees of Fineness. By F. Farsxy (Bied. 
Centr., 1882, 14).—In a previous communication (Abstr., 1882, 90), it 
was shown that the value of superphosphates was, to a certain extent, 


amples 
caution 


author 


_ in the dependent on the fineness of the grain; that coarse and fine grain 
trogen, both act better on clay than on lime soils, and that superphosphates 
besides should be placed at least 3 cm. below the surface so as to avoid reduc- 
y value tion: for the roots to be benefitted a depth 6—20 em. is best, and for 
btained the crops 6—12 cm. In other experiments, in which coarse-grained 


(0°25—0'75 em.) and fine-grained (less than 0°25 cm.) steamed bone- 
meals were employed for beet, the same results were obtained as 
before, the coarser kind being the best. E. W. P. 


Phosphatic Manures on Turnips; a Report of Experiments 
carried out in Scotland in 1880. By G. Brown (Ann. Agrono- 
miques, T,416—420, from Agricultural Gazette, 1881).—The experi- 
ments were carried out simultaneously by farmers in five different 
localities. Duplicate plots of one-eighth or one-quarter of an acre 
received a good dressing of farmyard manure in the autumn, and the 
turnips were grown with the following quantities of artificial manures, 
arranged so as to contain equal amounts of phosphoric acid :—Bone- 
meal, 627 kilos. per hectare; dissolved bone, 893 kilos. ; mixture of 
bone-meal and bone superphosphate, 760 kilos. ; farmyard manure, 
627 kilos, ; ground coprolites, 627 kilos.; mineral superphosphate, 
= kilos.; mixture of ground coprolites and superphosphate, 790 
‘ilos. 


Berwickshire (J. Wilson, Chapel Hill). Soil, stony, well drained 
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clay; turnips after oats, preceded by three years’ pasture, fed off with 
sheep. All the phosphatic manures gave results superior to thy 
farmyard manure alone; bone-meal alone, or mixed with superphis. 
phate, gave the best yield, and at less expense than bone super. 
phosphate. 

Stirlingshire (J. Murray, Muniston). Clay soil, containing only 
traces of potash ; carried turnips in 1873, then oats, followed by seeds, 
The best plot was that manured with mixed coprolites and minem| 
superphosphate ; next came dissolved bones, and mineral superphos. 
phate employed alone ; last of all the artificial manures was the bone. 
meal, which gave a yield very little better than farmyard manure aloue. 

Banff (J. Simpson, Clunnymore). Clay soil, containing 0°05 per 
cent. P,O;: cropped for the last 40 years on the following quinquen. 
nial rotation :—(1) oats with rye-grass and clover; (2) and (3) rye. 
grass and clover; (4) oats; (5) turnips. The two best plots wer 
those carrying bone superphosphate and bone-meal. Another series 
of experiments in which no farmyard manure was employed showed 
little or no benefit from the employment of phosphatic manures. 

Caithness (J. Logan, Ulbster). Stony soil, cropped according to 
the quinquennial rotation, and under oats in 1879. All the phospha- 
tic manures showed better results than farmyard manure alone. Bone. 
meal and ground coprolites gave the best yield with least expense, 

Caithness (G. Brown, Watten Mains). Clay soil, an old red sand- 
stone, very favourable to growth of roots; six years’ pasture aad a 
crop of oats preceded the turnips. On the plots which had received 
farmyard manure, bone superphosphate gave the best result ; on the 
plots without farmyard manure, the mixture of ground coprolites and 
superphosphate gave almost as good a result as dissolved bones, both 
manures doubling the crop as compared with the unmanured plots. 

The author thinks that the superiority of bone-meal or coprolite to 
superphosphate shown in seven of the experiments, is perhaps excep- 
tional, and may be due to the exceptional dryness of the season from 


August 5 to September 10, 1880. J. M. H. M. 


Manuring Experiments on Barren Sandy Heath. By 4 
Mayer and others (Bied. Centr., 1882, 82—84).—A soil which was 
quite barren was caused to produce fair crops by the employment 0 
bone-meal, potassium chloride, and peat, having first been greet 
manured with lupines. The best results were obtained with a mixture 
of all three manures, the unmanured plot producing only 1:2 kil. 
rye-grain per hectare, whilst the manured plot produced 472. In the 
succeeding year, the same manures were employed with addition 0 
ammonium sulphate, and, in some cases, of slaked lime ; the best crop 
potatoes was that yielded by the mixture of the four, without lime. The 
value of the crop more than repaid the expenses, so that it is evident! 
that the addition of peat soil is productive of lasting benefit, not oals 
as giving nourishment, but as effecting an alteration in the physic 
character of the land. E. W. P 


Manuring of Sugar-beet. By M. Miroxer (Died. Centr., 1582.) 
—18).—The first set of experiments showed that as regards yield and 
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quality it was advantageous to employ highly concentrated in place of 
ordinary supers. There is no advantage in manuring beet with 
nitrate of soda in the autumn instead of in the spring, and ammonium 
sulphate manurings lag behind nitrates; but if the sulphate is added 
during autumn, there appears to be a gain; it is not greater, however, 
than with the crop from nitrates. 

A mixture of potassium sodium nitrates was compared with ordi- 
nary sodium nitrate, and the manures were applied in autumn and in 
spring, but no appreciable difference could be noticed; the mixed 
nitrate did not appear to be superior to the sodium salt, nor was any 
difference noticed in the quality of the roots. It is well known that 
sugar-beet when kept loses sugar, and this loss is greatest when 
nitrogen has not been used as a manure. EK. W. P. 


Alteration in the Composition of Irrigating Water and its 
Action. By J. Kénie and C. Kravcu (Bied. Centr., 1882, 73—79).— 
The greatest amount of water is absorbed by the soil during autumn 
(30 per cent.) by reason of the dryness of the soil which requires a 
larger amount of water to saturate it; whilst in spring time, the soil 
being nearly saturated, a much less quantity is required. When soil 


was placed in boxes and then irrigated, only about 7—8 per cent. was: 


retained, and the water only penetrated to a depth of 1 m. during con- 
tinuous heavy rain; whereas under natural conditions the rain attained 
a greater depth, because of passages formed in the earth by moles, 
de. Drains generally begin to run after the rain has ceased falling, 
and, as part of the water passes through the passages above men- 
tioned, it soon assumes the temperature of the surface-water, while 
that of the soil is but slowly altered. In flowing over meadows, 
the temperature of the water rapidly approaches that of the air; 
yet in cold weather it is always warmer than the air, so keeping the 
soil warm. It appears that the soluble mineral matter in the water is 
removed to a greater extent during warm weather, and that the plants 
absorb their mineral food directly from the water as they require it, 
and that but a very small proportion of soluble matter is absorbed by 
the soil itself. An exception to this is found in the case of potash, 
which seems to be the only substance really removed from the water 
by the soil, and retained ; these conclusions are drawn from the obser- 
vations made that at all times of the year the drainage-water is poorer 
in potash than the water which flows on to the surface, and that it is 
only during the period of vegetation that the other matters are 
absorbed. 

Application of manure to the soil has a considerable influence on the 
composition of the water, whether flowing off the surface, or through 
the earth as drainage. Potash causes an elimination of lime from the 
soil, and 65 per cent. of the phosphoric acid applied in the irrigating 
water is retained. The experiments with the soil in boxes only show a 
retention to the amount of 21 per cent.; under artificial circumstances 
162 per cent. of the ammonia is retained. 

_ The water flowing off the surface of the meadow shows an increase 
i organic matter, whilst in the drainage there is a reduction; the 
drainage water, on the contrary, contains less oxygen aud more 


pb 


656 ABSTRACTS OF CHEMICAL PAPERS. 


carbonic anhydride than the surface water. The result then of irriga. 
tion is to cleanse the soil of an excessive quantity of organic matter, 
and to remove “sourness ;” the water is not fit for further irrigatioy 
until, by exposure to the air, it is thoroughly oxygenated, and the 
excess of carbonic anhydride is given off to the air. E. W. P 


Analytical Chemistry. 


Action of the Electromagnet on Various Minerals, and its 
Use for their Mechanical Separation. By C. Doevrer (Monatsh, 
Chem., 3, 139—163).—Ferruginous minerals subjected in the state of 
powder to the action of an electro-magnet are attracted in various 
but determinable degrees, according to the proportion of iron con. 
tained in them and the state in which it is present; and this action 
may be utilised for separating them from non-ferruginous minerals and 
from each other, when they occur together in ores or rocks. 

I. To determine the relative intensities with which a number of 
minerals are attracted, it is necessary to subject them all to the action 
of the same electromagnetic force. For this purpose the author used 
an electromagnet consisting of a long straight iron bar enclosed ina 
wooden cylinder wound round with copper wire. The pulverised 
minerals placed in watch-glasses were brought to the lower end of the 
bar, which had an ellipsoidal termination, and moved about so as to 
bring all the particles of the powder successively in contact with the 
magnetic pole. The quantities of the several minerals thus taken up 
by the magnet in equal times, without interruption of the current, 
were regarded as measures of the relative forces with which they were 
attracted. 

The action of the electromagnet was tried in this way with currents 
of various strengths produced by two to ten Bunsen’s cells. It was 
not found advantageous to use more than twelve, partly on account of 
the heating of the wire, partly because the further addition to the 
number of cells did not produce any perceptible increase in the mag- 
netic movement at the end of the bar. 

Another mode of experimenting consisted in measuring the relative 
distances at which the particles of different ferruginous minerals 
began to be attracted by a powerful electromagnet, excited by 10—l2 
cells; but this method was not found to give results equal in accuracy 
to those obtained by weighing the quantities of the powders taken up 
by actual contact with the magnetic pole. Y 

The general results of the experiments are as follows :—The relative 
attractive forces exerted on the several minerals depend, not on the 
absolute quantity of the iron, and not always on the amount of ferric 
or ferrous oxide in the compound. The greatest capacity of attrac- 
tion is exhibited by the oxides hematite and ilmenite. Next in order 
come ferrous carbonate, almandin, lievrite (with 20Fe,O; and 35F e0), 
hedenbergite with 27FeQ, iron magnesium carbonate, ankerite with 
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20FeO, to which limonite is nearly equal. Next to these come the 


tee. highly ferraginous angites and hornblendes, arfvedsonite (26¥Fe,0,), 
ization augite from Pico da Cruz (17FeO), epidote (15Fe,0;), augite from 
nd the Vesuvius (10FeO,Fe,0;), pyrope and tourmalin (9FeQ) ; then the less 


ferruginous augites and hornblendes ; the olivins, excepting those 
which contain large proportions of iron (as that of Pico da Cruz), 
which ranks near epidote; then the highly ferruginous sulphides, 
which, in spite of their large proportion of iron, exhibit very little 
attractivity ; also vivianite containing 45 per cent. iron oxides, and 
ferrous sulphate. At the end of the series come mica, chlorites and 
silicates very poor in iron, such as diopside, hauyn, and those which 
contain very minute enclosures of iron-minerals, such as nephelin and 
leucite. 


ek 


nd its 


‘onatsh, In the following series the more important minerals are arranged in 
tate of the order of their attractivity, those which exhibit but slight dif- 
various ferences being placed in the same horizontal line :— 


n con. 
action 
als and 


Magnetite, 

Hematite, Ilmenite, 

Chromite, Siderite, Almandin, 

Lievrite, Hedenbergite, Ankerite, Limonite, 

Iron-augite,* Pleonast, Arfvedsonite, 

Hornblende, light-coloured Augites, Epidote, Pyrope, 

Tourmalin, Bronzite, Idocrase, 

Staurolite, Actinolite, 

Olivin, Iron Pyrites, Copper Pyrites,t Vivianite, Ferrous 
Sulphate, 

Tetradymite, Bornite, Zinc-blende,t Biotite, Chlorite, Rutile, 

Hauyn, Diopside, Muscovite, § 

Nephelin, Leucite, Dolomite. 


ber of 
action 
r used 
ad in a 
verised 
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0 as to 
th the 
cen up 
irrent, 
sh = Il. Application of the Electromagnet to the Mechanical Separation of 
Minerals.—For this purpose, the author uses a horse-shoe electromag- 
net, which, with a small number of voltaic cells, exerts a stronger 
attractive power than the apparatus above described. A mineral 
theoretically free from iron, such as felspar, leucite, or nephelin, may 
be easily separated from admixed ferruginous minerals by subjecting 
the mixture in the state of fine powder to the action of the electro- 
magnet excited by a moderately strong current, from six to eight 


rrents 
It was 
unt of 
0 the 

mag: 


‘lative ; . : . 7". 
aaa couples. For isolating ferruginous minerals, on the other hand, it is 
0—12 better to use a weaker current, in order to avoid the possibility of 


minerals containing enclosures of iron-compounds being attracted at 
the same time ; it is better also not to pulverise the mixture too finely. 

For separating and purifying the constituents of rocks in petro- 
graphic investigations, the electromagnetic method may also render 
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order 
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* Containing 15 to 20 per cent. iron oxides. 

any varieties of copper pyrites are very powerfully attracted, even by a strong 
magnetic needle ; such varieties probably contain magnetite. 
t Dark-brown, ferruginous: the light varieties rank with nephelin. 
} Micas are very difficult to arrange, as it is not easy to obtait them in grains of 
miform size: very finely pulverised biotite is about as magnetic as actinolite. 
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good service; instead of, or as supplementary to, the method of 
separation by means of mercuric iodide. 

For example, a nephelin-syenite, from the island of Antao, consist. 
ing of augite, hornblende, magnetite, orthoclase, plagioclase, anj 
nephelin, was decomposed as follows:—The magnetite was first 
removed by the magnet, then the augite and hornblende, while the 
nephelin and felspar remained behind. The nephelin was then ex. 
tracted by means of a stronger current, but the separation thereb 
obtained was not complete, so that it had to be supplemented by 
treatment with dilute acids. In this way the rock was found to 
consist of 5 per cent. magnetite, 30 augite and hornblende, 1) 
nephelin, 35 felspar, and 20 products intermediate between nephelin 
and felspar. 

A phonolite from Praga, consisting of orthoclase, nephelin, augite, 
and magnetite, was first freed from magnetite, and then, by means of 
the strong apparatus, a mixture of augite and nephelin was extracted 
from it, which was decomposed by solution of mercuric iodide. The 
composition of the rock was thus found to be :— 


Magnetite .......... 40 p. c. | Mixture of felspar (pre- 

BRB once se cvedes ae dominant) with ne- 

pS eeeerrer ree 48°5 ,, Oo) Se. Fe 11°0 p.c. 

Orthoclase .......... 255 ,, — 
1000 , 


Several other examples are given in the paper. 
In the decomposition of rocks, it is of great advantage to be able to 
vary the attractive power of the electromagnet ; and for this purpose 
it is desirable to have at disposal two electromagnets, one very strong 
and excited by two to four couples, being used at varying distances of 
the powder from the poles, whilst the weaker one is employed for 
direct contact of the powder with the poles, the strength of the cur- 
rent being varied (two to ten pairs). Beginning with the former, the 
oxides and highly ferruginous silicates, augite, epidote, &c., may be 
removed, leaving behind the olivin, biotite, slightly ferruginous augites 
and hornblendes. The remaining minerals, which do not differ from 
one another so greatly in their attractivity, may be better separated 
with a weaker apparatus, the powder being in direct contact with the 
poles, and the strength of the current being varied. H. W. 


Separation and Determination of Potash and Soda by the 
Indirect Method in Plant-ashes, Fertilisers, and similar Sub- 
stances. By C. Ricuarpson (Amer. Chem. J., 3, 422—424).—The 
indirect method of estimation is capable of giving good results with 
mixtures of the pure chlorides of potassium and sodium; but on 
attempting to apply it to the estimation of the alkalis in plant-ashes, 
the usual method of separating the mixed chlorides does not yield 
them in a state of purity sufficient for the accuracy which this mode 
of estimation requires. The following method yields these chlorides 
perfectly pure :— 

The impurities which are usually met with and resist removal are 


ANALYTICAL CHEMISTRY. 659 


od of hosphoric acid and magnesia, and to remove the latter completely it 
is first necessary to get rid of all strong acids. For this purpose, the 


esh is dissolved in nitric acid, and the liquid evaporated, this treat- 


sist- 
, and ment being repeated several times to ensure the conversion of the 
3 first chlorides into nitrates. The residue is then taken up with water; a 


few grams of oxalic acid are added; and the solution is again evapo- 


le the 
rated once or twice on the steam-bath. The nitrates are then con- 


Nn ex. 
ereby verted into oxalates, and on gentle ignition into carbonates. The 
ed by residue, containing only phosphates, sulphates, and carbonates, is then 


dissolved in water, the solution filtered through a small filter, and the 
filtrate, thus freed from the greater part of the lime and magnesia as 
phosphates, sulphates, and carbonates, is boiled with a slight excess 
of barium hydrate, and again filtered, whereupon there remain in 
solution nothing but the alkalis and the excess of baryta. To ensure 
complete freedom from magnesia, however, the filtrate is evaporated 
to dryness, much of the baryta, as well as the alkalis, being at the 
same time converted into carbonates. 

The residue is then treated with successive portions of water, not 
more than 5 c.c. at a time, and passed through a filter 7 cm. in 
diameter; the filtrate is treated with ammonium carbonate as free as 
possible from empyreumatic matter; and after evaporation to dryness, 
p. ¢. the residue is again taken up with water, and the solution passed 
through a small filter into a weighed platinum dish. This is to be 
covered with a watch-glass ; pure hydrochloric acid added ; the solu- 
tion evaporated ; the residue gently ignited, and redissolved in water ; 
the solution filtered to remove a small amount of black carbonaceous 
le to matter; again evaporated ; and the residue heated to 130° and weighed. 
poe The chlorides are thus obtained quite pure and white, and ready for 
wang the determination of chlorine. 


nd to 
e, 10 
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es of This method yields very exact results. The usual method with 
L for platinum has a tendency to throw all the error into an exaggeration 
— of the amount of sodium present, especially if the mixed chlorides are 
, the impure; and in this way many of the older analyses show a percent- 
iy be age of sodium in the ashes of plants which, when analysed according 
gites to the more exact method described, are found to be free from that 
from clement. H. W. 
-ated 

i the Action of Acetic Acid on Dolomite. By Havsuorer (Jahrb. f. 
V. Min, 1882, 1, Ref., 361).—The constituents of dolomite are dissolved 


in considerable quantity by dilute acetic acid, even at low tempera- 


‘the tures, so that this acid cannot be used for separating dolomite from 
sub- alcite. The quantity of matter dissolved increases with the tempera- 
-The ture, and with the duration of the action; it is for the most part 
witli greater with comparatively dilute acid (12 per cent.) than with 
rn stronger acid (50 per cent. pure acetic acid). Citric acid acts much 
ses, 


hore strongly than acetic acid. 

In dolomites whose composition is very nearly represented by the 
node formula CaCO;,MgCO;, the composition of the residue approximates 
ides much more nearly to normal dolomite than that of the dissolved por- 
ton, which indeed contains a larger proportion of magnesia than 
are either the original dolomite or the residue. In normal dolomites, 


mel 
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therefore, the magnesia dissolves more readily than the lime. High; 
calciferous dolomites on the other hand yield a solution much richer jy 
lime and a residue much richer in magnesia than the original dolomite, 
In no case was a residue obtained having the composition of normal 
dolomite. The author regards the difference in composition of the 
dissolved and residual portions as the result of fractional solution, and 
infers from this fact that dolomite is not a homogeneous chemical con. 
pound, that is to say, a double carbonate of calcium and magnesium, 
but rather that all dolomites are isomorphous mixtures of the normal 
carbonates of calcium and magnesium. H. W. 


Action of Mercuric Chloride on Cast Iron. By G. Zanvosuy 
(Jour. Russ. Chem. Soc., 1882, 111—113). According to Boussingault, 
on decomposing carbide of iron (in steel, cast iron, &c.) by mercuric 
chloride, the combined carbon separates out in the free state, and 
pure carbon remains behind, if the mercury and mercurous chloride 
are removed by distillation in a current of dry hydrogen. The residue 
consists, however, as the author has shown, not of pure carbon, but of 
a compound, containing carbon, hydrogen, and oxygen. For this pur. 
pose the mercury and mercurous chloride were removed either by 
water and a current of chlorine, or the mercurous chloride by a solu- 
tion of sodium sulphate. In the first case a chlorine compound re- 
mained behind, in the second a compound containing C = 68°93, 
H = 3°70. 

On distilling the latter compound in a current of dry hydrogen, a 
black body remains behind, containing C = 96°50, H = 2°42, so that, 
from the quantity of carbonic acid weighed (according to Boussin- 
gault’s method), instead of 4°10 per cent., only 3°54—3°62 per cent. of 
carbon is found, this being due to a loss of carbon in distillation. 

B. B. 

Electrolytic Determination of Copper. By J. B. Mackin1osu 
(Chem. News, 45, 101).—The author has made a series of experiments 
with the Luckow electrolytic determination of copper. The alloy was 
dissolved in nitric acid, the solution evaporated to dryness, the residue 
dissolved in water with addition of a few drops of nitric acid, and to 
this solution four or five drops of a concentrated solution of citric 
acid was added. This solution was then precipitated in a platinum 
dish with a current from two Bunsen cells of about one quart capacity. 
The deposited copper was analysed, and the carbon, hydrogen, and 
nitrogen in it determined, and it is concluded that some organic 
matters, and most probably all, in the presence of nitric acid in the 
copper solution undergoing electrolysis, cause erroneous results; that 
from a nitric acid solution, with no organic matter, it is extremely 
difficult to separate all the copper; and that the old method of electro- 
lysis from the sulphate is the best. 

Luckow replies, stating that he added tartaric acid to the nitric 
solution of copper only with the special purpose of preventing the 
injurious action of manganese salts, when present, with special 
reference to the assay of the Mansfeld copper shales. He states also 
that the form of the apparatus was designed with that special ~y "9 

D. B. 
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F Volumetric Estimation of Antimony in Presence of Tin. 
lighl By E. ¥. Herroun (Chem. News, 45, 101).—The process depends on 
her - the fact that antimonic chloride is reduced to antimonious chloride by 
omite, hydriodic acid, with liberation of iodine, whilst stannic chloride is not 
ormal reduced. The free iodine is estimated by means of a standard solution 
of the of sodium thiosulphate. Since 122 parts of antimony liberate 254 parts 
n, and of iodine, the amount of iodine found multiplied by 0°48031 will give 


—_ the amount of antimony present. If iron or other metal, whose per- 
—, chloride is capable of liberating iodine, is present in the alloy, the tin 
one and antimony may be obtained as oxides by treating the alloy with 
¥. nitric acid and evaporating, and after being well washed, may be boiled 
—_ in strong hydrochloric acid, and the antimony determined as indi- 
yaa D. B. 
—_ Plastering of Wine. By E. Retcuarvr (Arch. Pharm. [3], 19, 
| and 433—441).—The author points out that when a must is treated with 
oride gypsum, potassium sulphate goes into solution with tartaric acid, and 
sidue that calcium tartrate is left undissolved. He has shown that gypsum 
utes itself is practically insoluble in wine. 

+" It is assamed that the ash of non-plastered wines should be alkaline, 
ag and should evolve carbonic anhydride on treatment with acids. 


ache Marty has found 0°194—0°583 per cent. of potassium sulphate in 


44 natural wines. The author seems to consider that 0°2 per cent., or 
ore somewLat more, of potassium sulphate, should be taken as the limit in 
ed the examination of wines. ¥. be. Be 

that Examination of Milk. By L. Janke (Chem. Centr., 1882, 13— 


rep’ 16 and 27—32).—1. Determination of the Solid Matter in Milk.—(a.) 
tof With addition of sand: 10 grams of milk and 20 grams of perfectly 
dry sea-sand are accurately weighed into a tared basin of about 50 c.c. 
capacity, and evaporated on the water-bath. The basin and contents 
ne arethen dried at 100° until the weight is constant. When perfectly cold, 
the basin with contents is weighed in a desiccator over sulphuric acid. 
(b.) Without sand. To check the preceding determination, 10 grams 
of milk are evaporated in a Hofmeister capsule without the addition of 
sand. Both methods give results agreeing closely with one another. 
Fifty determinations were made with sea-sand and an equal number 
without sand, the greatest difference amounting to + 0°14 per cent., 
and the smallest difference being + 0°01 per cent. ‘he sp. gr. of the 
fifty samples is also given, the lowest number being 1:0261, the 
— highest 1:0335, and as a mean 1°0309. 
The author wholly disregards the sp. gr. in judging of the purity of 
milk, and objects to the assertions of Sell, Kirchener, Soxhlet, Klenze, 
Vicht, Orth, Wittmack, and others, who consider milk to be adulte- 
rated when its limits of sp. gr. are outside 1-029—1-033. Gerber and 
Radenhausen mention that the determination of the total solid residue 
by evaporating milk after coagulation with alcobol or acetic acid, 
gives more accurate results than the method of drying with sea-sand. 
this the author disputes. 

2. Determination of Fat in Milk.—(a.) From the dry substance 
without the use of sea-sand. The residue in Hofmeister’s capsule is 
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ground to a fine powder and wrapped up in a filter, and the fat ex. 
tracted with ether in Soxhlet’s apparatus (described Dingl. polyt. J, 
1879, 232). (b.) From the dry substance with the use of sea-sani, 
The residue is ground to a fine powder and mixed intimately with 
perfectly dry marble. The mixture is transferred to a glass tube, 1’ 
em. wide and 60 cm. long, drawn out to a fine point at the lower end, 
and provided with a plug of cotton-wool, and the fat is extracted with 
ether. 

The author has made a large number of fat determinations by 
Soxhlet’s method, and concludes that the results are as trustworthy 
as those obtained by the ordinary gravimetric method. D. B. 


Composition, Properties, and Analysis of Milk. By Fteiscn. 
MANN and others (Bied. Centr., 1882, 131—134).—From observations 
lasting over three years, Fleischmann considers that in morning milk 
the fat, dry matter, and sp. gr. are lower than in evening milk. The 
difference is but slight yet constant. Cameron and Chesnel have come 
to the same conclusions. I"leischmann communicates analyses of 
ewe’s milk. Arnold states that unboiled milk colours guaiacum tine. 
ture blue, boiled milk does not, also that unboiled milk rapidly blues 
potassium iodide and starch; boiled milk but slowly. If milk, after 
standing 12—20 hours, be coagulated with acetic acid, and the whey 
mixed with potash and copper sulphate, it will give the characteristic 
violet coloration for peptones, which seem to be gradually formed in 
the milk, as fresh milk when coagulated does not exhibit this reaction. 
G. Marpmann recommends in the analysis of milk that the drying ina 
basin with sand, &c., be dispensed with, but that cotton-wool should be 
moistened with the liquid, and then dried in a tube by passing hot air 
through: the fat may then be removed from the cotton by benzene. 
Mittelstrasse’s milk tester is compared by Veith with Soxhlet’s appa- 
ratus, and with the gravimetrical process. The errors are somewhat 
large, far larger than those of Soxhlet’s. 

¥. Farsky has made a large number of experiments on the effect 
produced on creaming by salicylic acid. Creaming in open vessels is 
more regular and slower than in closed vessels; souring occurs sooner 
in the latter: creaming takes place quicker in shallow and broad 
vessels than in those that are deep and narrow. The milk also turns sour 
sooner in the deep than in the shallow vessels; the larger the surface 
of the milk, and the lower that surface is below the rim of the pans, 80 
much the more slowly does souring occur. Creaming occurs quicker at 
the higher temperatures, but the cream is less in quantity, and becomes 
sour sooner. ‘The addition of water containing salicylic acid causes 
the milk to cream more quickly ; the more acid added, the longer 
the time required for coagulation; the acid, 0:'3—0°5 gram per litre, 
should be poured carefully on to the surface and not stirred. wad 

E. W. F. 

Test for Distinguishing Cotton-seed Oil from Olive-oil. 3y 
M. Zeccnint (Gazzetta, 1882, 61).—The author recommends for this 
purpose pure colourless nitric acid, free from nitrous products, and 
having a density of 1-40. Acid of this strength forms with pure olive 
oil at first a colourless or slightly straw-coloured mixture, changing @ 
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light dove-grey with yellowish reflex, whereas with cotton-seed oil it 
forms at first a golden-yellow mixture, afterwards changing to a coffee- 
brown colour so deep as to be almost black. To apply the test, the two 
liquids are mixed in a test-tube closed with a caoutchouc stopper, 
and shaken together briskly for about half a minute, the tube being then 
left to rest in a vertical position for five or six minutes. This method 
serves for the detection of 0°5 per cent. cotton-seed oil in olive-oil. It 
is essential to use acid of the strength above mentioned, for weaker 
acid, e.g., of sp. gr. 1°22 to 1:33, produces with cotton-seed oil only a 
light-coloured liquid, scarcely distinguishable from that formed with 
olive-oil; while on the other hand, strong acid having a sp. gr. of 1°40 
and charged with nitrous products, gives a dark colour even with 
pure olive-oil. H. W. 


Quantitative Separation of Rosin from Fats. By T. 1. 
Giappina (Amer. Chem. J., 3, 416--419).—The author’s method is 
similar to that which is adapted for the separation of oleic acid from 
stearic and palmitic acids by the different solubilities of their lead 
salts in ether, and consists in treating the alcoholic solution of the 
resinous and fatty acids with neutral silver nitrate, which throws 
down the fatty acids as silver salts, leaving the silver resinate in solu- 
tion. The precipitate having settled down, the clear liquid is mixed 
with ether and shaken up with dilute hydrochloric acid till the dis- 
solved silver salt is completely decomposed ; and after all the resulting 
silver chloride has subsided, the ethereal solution is syphoned off and 
evaporated to dryness over a water-bath. The residue consists of 
rosin containing a small quantity of oleic acid, which can be accu- 
rately allowed for. The chief use of the process is for the estimation of 
rosin in soap, to which it may be applied directly without previous 
decomposition of the soap by acids. Its success, however, requires 
attention to a number of details, for which the original paper must 
be consulted. H. W. 


Gelatin Jelly as a Dialyser. Py R. C. Woopcock (Chem. News, 
45, 79)—The author mentions that Dupré employs jelly prepared 
irom gelatin for the separation of artificial colouring matters in wines, 
but its application to ordinary analysis has never been carried out. Its 
use in toxicological chemistry demands attention, and the author has 
devoted some time to the subject. He mixed soup extract with 
various quantities of strychnine, added jelly prepared from gelatin, 
wd dialysed the mixture for 60 hours. The liquor was poured off, and 
the mass was well washed and heated in a beaker in a water-bath, until 
i film of gelatin formed on the surface. It was cooled, treated with 
dleohol, which precipitated a large proportion of the gelatin, and ether 
was added to complete the precipitation. The mixture was well stirred, 
when the gelatin adhered in a mass, so that the liquor poured off 
sufficiently clear without filtration. It was evaporated to dryness, and 
the residue moistened with concentrated sulphuric acid, which was kept 
it 60° for eight hours, when water was added, and the mass filtered 
‘rom a slight charred residue. The filtrate was made alkaline with 
ammonia and extracted with chloroform. The extract was evaporated, 
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treated with a few drops of concentrated sulphuric acid, and tested for 
strychnine with potassium dichromate. The reaction was distinct, 
The author is continuing his investigation with other alkaloids, metallic 
substances, &c. Further experiments may prove that the time for 
dialysing can be considerably shortened. D. B. 


Estimation of Alkaloids by Potassiomercuric Iodide. By 
A. B. Prescorr (Chem. News, 45, 114—115).—For the volumetric 
determination of the chief natural alkaloids, Mayer (7bid., 7, 159, and 
8, 117, 189) proposes the use of a standard solution of mercuric 
iodide with excess of potassium iodide. The standard solution was 
decinormal, generally known as Mayer’s solution. Mayer so far 
extended his investigation that for twelve alkaloids he stated the 
number of milligrams of alkaloid precipitated by a cubic centimeter 
of his standard solution. The general correctness of these volumetric 
factors declared by Mayer has obtained frequent confirmation, 
although some of his numbers have been found to require adjustment; 
moreover, it has been found that the proportion of alkaloid to iodo- 
mercurate is in many cases varied by the conditions under which the 
precipitation takes place, so that limits of dilution, time, tempe- 
rature, &c., need to be prescribed. As a working process there still 
lacks an indicator for the end of the reaction. Another demand for 
more investigation of the subject lies in apparent discrepancies 
between the volumetric factors of precipitation and some grovi- 
metric analyses of the precipitates. At various times the author has 
obtained some work on several of these questions, reaching, as 
yet, few conclusive results, but which he thinks may serve to put this 
subject and its deficiencies in a more tangible shape. 

A few years before Mayer’s report, T. B. Groves made some investi- 
gations on compounds of mercuric iodide and bromide with the alka- 
loids. Precipitates were prepared from solutions of ‘“‘one equivalent 
of alkaloid’’ in salt, and with some excess of mineral acid; and 
“three equivalents of iodide (bromide) of potassium” with “one 
equivalent of mercuric chloride,” and quantitative determinations 
made of the mercury and the iodine in these precipitates. In these 
analyses a dried and weighed portion of the (washed) precipitate was 
dissolved in boiling alcohol, and the solution treated with excess of 
fresh ammonium sulphide to precipitate the mercury ; the solution was 
kept hot, slightly acidulated with nitric acid, and the mercuric sulphide 
separated and weighed. The filtrate was warmed and treated with 
silver nitrate for the gravimetric determination of the iodine. The 
difference was estimated as alkaloid. Analyses of the morphine, 
strychnine, quinine, and cinchonine compounds were made. _ The 
results are given in support of the general formula (translating Hg = 
100) RHglI;. This would be generally referred to the rational form 
RHI,Hgl,. However, the formula is not very well supported by the 
results. Groves remarks that the percentages of quinine and cil- 
chonine obtained correspond with molecular weights one-fourth less 
than those received. The author recently obtained some determina 
tions by Judson and Payne of the percentages of iodine and mercury 
in the iodomercurates of several alkaloids. The alkaloid precipitate 
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was dried at 100°, and a weighed portion dissolved in hot alcohol. It 
was found that the strychnine precipitate could be dissolved by acidu- 
lating the hot alcohol with sulphuric acid. The iodine was then pre- 
cipitated with silver nitrate, and the filtrate treated with hydrochloric 
acid, filtered, and the solution charged with washed sulphuretted 
hydrogen gas. The resulting mercuric sulphide was washed, dried at 
100°, and weighed. Having the iodine and the mercury, the fraction 
of hydrogen for the HI of the assumed formula was added, and the 
difference placed as alkaloid. The results of the analysis of the 
strychnine precipitate in absence of direct determinations of the alka- 
loid raise the question whether the iodomercurate of strychnine as a 
precipitate may not be in some degree complex and variable. This 
precipitate is one of the least solubie of the iodomercurates ; according 
to Mayer being obtained in a solution containing j;,555 of strych- 
nine. The end of the reaction is distinct, and the precipitate settles 
fairly in acidulated water, but better in a concentrated solution of 
potassium chloride. In this solution, Dragendorff found each cubic 
centimeter to dissolve 0°00216 g. of the precipitate. | Without potas- 
sium chloride, 0°1127 g. of strychnine lost 0-0021 g. in precipitating 
and washing; these gravimetric experiments indicate that the precipi- 
tate in question consists, mainly or wholly, of a double iodide of the 
forinula C,,H2N,0,HI,HgI,. The volumetric factor of 0:0167 g. 
strychnine (35495 Of C2H,N.O, in grams) for 1 c.c. Mayer’s solution 
(containing 35455 of Hgl., + 4KI in grams) is well established. As 
we have little knowledge of the chemical composition of potassium 
mercuric iodide, our understanding of the chemical equation in the 
formation of these alkaloid iodomercurates must depend on the com- 
position of the precipitate. As a suggestion, the following equation 
may be taken :— 


(C,,H,,.N,0,),.H,SO, + 2(KTHgI, + 3KI) 
= 2C,,H,,.N,0,HI,Hgl, + K,S0, + 6KI1. 


This presupposes the following formation of Mayer’s solution: 
HgCl, + 6KI = KI,HgI, + 3KI + 2KCl. The conditions of mix- 
ture of Mayer’s solution seem to deny that it holds 3 mols. of free 
potassium iodide. Nevertheless, some experiments in support of the 
above equation are cited. D. B. 


Method for Estimating the Total Alkaloids in Barks. By J. 
bz Vris (Pharm. J. Trans. [3], 12, 765).—This is a modification of 
the method proposed by Prollius (Arch. Pharm., 1881). 10 grams of 
the finely powdered barks are shaken at intervals during an hour with 
200 grams of a mixture of 88 per cent. ether, 8 per cent. alcohol (92— 
9 per cent.), and 4 per cent. ammonia solution. At the end of the 
hour any loss due to evaporation of the ether is made up. A weighed 
quantity of the clear solution is freed from ether by distillation ; 
the residue transferred to a weighed porcelain dish and dried over 
a ie and the weight of alkaloid and waxy matter deter- 
mined. 

To estimate the pure alkaloid, the crude residue is treated with 
dilute hydrochloric acid, filtered, and washed until the washings give 


ea! 
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no precipitate with soda. The filtrate is then made alkaline and 
shaken with chloroform. The chloroform solution is distilled, and the 
residue transferred to a weighed basin and stirrer, and heated over a 
water-bath until the weight is constant. L. T. O'S, 


Opium Assay. By E. R. Squies (Pharm. J. Trans. [3], 12, 724— 
726)—The author modifies Fliickiger’s process as follows :—In 
selecting the sample, which is of much importance if the opium is to 
be assayed for morphine, every tenth lump in the case is selected, and 
a cone-shaped piece cut out of the middle of each; then from the 
side of each cone a thin strip is cut from the apex to the base. These 
strips are then worked into a homogeneous lump, whilst the cones are 
returned to their places in the respective lumps. Three portions of 
the sample of 10 grams each are weighed whilst moist, and in one 
the moisture is determined by drying at 100°. Another is used for the 
immediate assay, whilst the third is reserved for a check assay. 

The weighed portion is put into a tared flask, treated with 100 c.c. 
water, well shaken, and allowed to digest over night or for 12 hours, 
with occasional shaking. If the shaking be frequent and active, the 
time of digestion may be shortened to 3 hours. After digestion, the 
whole mixture is thrown on a filter. Some opiums give rise to 
magmas, which will not filter; in such cases the opium is washed with 
30 c.c. ether and filtered, and finally washed with 20 and 10 c.c. ether. 
The residue is then dried and used, as in the case of opium noi 
requiring previous washing with ether. Opium which has been 
adulterated or standardised with dextrin, sugar, or glucosides, must be 
exhausted with alcohol previous to treatment with water. For this 
purpose a mixture of equal volumes of alcohol and water (sp. gr. 
(820) may be used if the sample is not much adulterated; but 
generally a mixture of alcohol and water in the proportion of two to 
one is to be preferred. For the exhaustion and washing, 200 c.c. 
should be used. The process, after exhaustion, is the same as when 
water alone is used as the solvent. 

The filtrate from the digestion with water is coliected in a tared or 
graduated flask, and washed with water until the filtrate measures 
120 e.c.; this is set aside. The residue is then transferred to a flask, 
shaken with 30 c.c. water, and again filtered and washed until the fil- 
trate contains 70c.c. In cases of opium rich in morphine, farther 
exhaustion is necessary, the latter operation being repeated. The 
residue is dried at 100° and weighed. 

The washings are evaporated in a tared basin at 90°, and, when 
they have been reduced to a small bulk, the 120 c.c. of the first filtrate 
is added, and the whole reduced to about 20 grams. After cooling, 
5 c.c. of alcohol are added, and the solution well stirred. Any precipi- 
tate that may form is filtered off, washed. and the filtrate evaporated 
to 25—30 grams. The concentrated solution is then transferred to a 
flask, and if it has not required filtering, 5 c.c. aleohol are added ; but 
if it has undergone filtration and evaporation, 10 c.c. aleohol must be 
used; afterwards 30 c.c. are added, the mixture well shaken, 4 ©.¢. 
ammonia (sp. gr. 0°960) are next added, the solution shaken until 
crystals begin to form, and then allowed to stand for 12 hours. The 
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ethereal solution is then poured as quickly as possible on a weighed 
filter, 20 c.c. ether added, and the flask rinsed round without shaking ; 
the precipitate is thrown on the filter, which is finally washed with 
5ec. ether. The remaining contents of the flask are then poured on 
and washed with 5 c.c. water. The flask, with adhering crystals, is 
dried and weighed. The filter is washed with a further 10 c.c. of 
water, dried between blotting-paper, and finally at 100° and weighed. 
This weight, together with the weight of the crystals in the flask, gives 
the total weight of morphine. A small portion of these crystals, 0-1 
gram, is powdered and tested for narcotine by shaking with 30 c.c. 
lime-water, in which narcotine is insoluble. The results obtained by 
this method are for the most part accurate, although they are generally 
too high in the case of adulterated opium. 

In assaying tinctures of opium, 120 c.c. of the liquid are taken, 


evaporated at a low temperatare to 10 grams, and treated as above. 
L. T. O'S. 


Reaction of Oil of Peppermint. By A. Scnack (Arch. 
Pharm. [3], 19, 428—430).—On adding oil of peppermint to fused 
salicylic acid, a blue-green mass is immediately produced. This, when 
(issolved in alcohol, is blue by transmitted, but blood-red by reflected 
light. This reaction has been ascribed to C. Roucher, but the author 
discovered it in 1878, and he since finds that priority is due to 
Flickiger, the observations being described in his Pharm. Chem. 
Most acids, and also phenol, dissolved in alcohol, give this reaction, 
but carbonic anhydride does not, at least under ordinary pressures. 

Highly-coloured acetic acid solutions of peppermint-oil absorb all 
rays of wave-length between 550 and 655 micro-millimeters. 

F. L. T. 


Preliminary Notice of a Method for the Quantitative 
Determination of Urea in the Blood. By J. Haycrarr (Proc. 
Roy. Soc. Edin., 10, 564—571). — All known processes for deter- 
mining small amounts of urea in blood are faulty, by reason of the 
loss of urea during the evaporation of its solutions, more especially if 
other compounds are in solution. The following process, although 
still imperfect, reduces the error to 7 per cent. :—100 c.c. defibrinated 
blood is placed in a dialyser, and 100 c.c. alechol is poured into the 
outer vessel. After a time, the blood in the dialyser becomes a 
cake, and must be removed from the paper and well washed; the 
alcoholic solution of urea is evaporated down with oxalic acid, and 
contains but little other organic matter, which may, however, be re- 
moved by washing with light petroleum, and the urea then extracted 
by ethyl acetate. The urea may be estimated by decomposition with 
sodium hypobromite, with the addition of sugar, which increases the 
amount of nitrogen given off (Gamgee). Green bile-pigments have 
been found in the dialysed blood. The condition of the coagulum 
of blood, whether coarse or fine, depends on the temperature of the 
coagulating water, and appears to influence the result of the analyses, 


a8 the coarser the coagulum, the greater is the difficulty of removing 
extractives. E. W. P. 
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Technical Chemistry. 


Colour Photography by Tinting Layers of Coagulated 
Albumin. By C. Cros and J. Carpentier (Compt. rend., 93, 1504~ 
1505).—A glass plate is coated with a film of collodion containing 
2—3 per cent. of cadmium bromide, and is then dipped in a bath of 
albumin, prepared by dissolving the whites of twelve eggs in a litre of 
water. The albumin is coagulated in the collodion by the action of 
the alcohol and cadmium bromide, and the film thus obtained is sat 
rated with a solution of ammonium dichromate and dried. When 
exposed to the light, the dichromate acts on the albumin, and renders 
it incapable of absorbing colouring matters; but where the film is 
protected from the action of the light, the albumin is unaltered, and 
can absorb and retain suitable pigments. To obtain coloured images, 
the plate is subjected to three distinct impressions. In the first the 
light passes through a screen of some green liquid, the plate being 
afterwards immersed in a bath of red colouring matter ; in the second 
the screen is orange and the bath blue; in the third the screen is 
violet and the bath yellow. In this way not only the details, but also 
the natural colours of the object are faithfully reproduced. For the 
purposes of illumination, the authors use an electric lamp, before 
which are placed the screens, consisting of flasks filled respectively 
with saturated solutions of cobalt chloride, potassium chromate, aud 
copper sulphate. C. H. B. 


Treatment of Waste Water. By E. Ausrey-Virer (Died. Centr, 
1882, 137).—Waste water from a paper factory is mixed with milk of 
lime, and the deposited mud, when air-dried, contains 15—20 per cent. 
water. This mud may be used as manure, for it contains 11—15 grams 


nitrogen and 20—25 grams calcium phosphate per cubic meter of the 
water. E. W. P. 


Notes on Lead Pipes and Lead Contamination. By W. 
TuHomson (Chem. News, 45, 116).—The author refers to a case of 
poisoning through drinking water passing by gravitation through 4 
l-inch lead pipe. Being asked to suggest a substitute for the lead 
pipe, he advised the use of a tin-lined lead pipe. However, the water 
which had passed through this pipe was found to be contaminated 
with lead to a considerable extent, and on examining some of the tit- 
lining, this was found to contain a large proportion of lead; in fact, 
all the samples sent to the author from various manufacturers, 0 
analysis, were found to contain lead, and quickly contaminated water 
left in contact with them. The author was then informed that ™ 
preparing the lining, the tin is poured down the side of a strip of lead 
into the hole left in the solidified lead in the cylinder, previous 
forcing it through the dies by hydraulic pressure. It seemed remark- 
able that manufacturers who are cognisant of the fact that i 
dissolves in lead, should have allowed such a device to be employ 
for filling the mould. These tin-lined lead pipes are used to a large 
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extent, and principally in making communication between the beer in 
the cask and the pump on the counters of beer-retailers. Such pipes 
would give the idea of safety, but the author has tested many samples 
of beer passing through such pipes, the result being that the beer 
contained a considerable proportion of lead. There is another kind 
of lead pipe manufactured called tinned lead pipe, the inside of which 
is covered with a very thin coating of a white metal, to afford protec- 
tion against the action of water on lead. In its preparation the molten 
tin dissolves the lead, and the coating is a mixture of tin and lead. 
This coating cannot, therefore, be regarded as a thoroughly efficient 
protection against the action of water on lead, but tinned lead pipe is 
much better adapted for use in making communication with the water- 
mains in large towns than the ordinary lead pipe. 

The author has analysed a large number of aérated waters, which he 
found to be contaminated with lead, from the fact that impure sodium 
carbonate was used in their manufacture. It was also found that pure 
water acted more strongly on comparatively pure lead than on lead 
alloyed with antimony to the extent of ? to 1 per cent. D. B. 


Recovery of Nitrogen from Molasses Waste. By E. 
Kis!ELINsKI (Bied. Centr., 1882, 57).—By the patented process em- 
ployed, 80 per cent. of the nitrogen is recovered as ammonia; the 
figures published are from 1000 hl. waste there are produced 1650 kilos. 
ammonium sulphate, 1200 cm. gas, and 600 kilos. tar. By employing 
the tar as fuel, 600 kilos. coal are saved per day. E. W. P. 


Action of Salt on Molten Copper of Various Degrees of 
Dryness. By R. Monaer (Chem. News, 45, 80).—In experimenting 
with salt and copper, it was always noticed that on breaking the but- 
ton of copper, it had the appearance of tough-pitch metal, whether the 
metal was dry or not at the commencement of the operation. As the 
change can only be accounted for by the removal of the cuprous oxide 
contained in the metal, it was thought that the salt might possibly dis- 
solve it out of the copper. Experiments were made, the results of which 
prove the correctness of this conclusion, for the following reasons :— 
(1.) Salt brings dry copper up to tough pitch, being just what poling 
‘oes, and no doubt exists as to the pole reducing the cuprous oxide. 
(2.) The amounts lost by the same samples of copper were identical, 
showing the action to be a definite one. (3.) The amounts lost in- 
crease as the dryness of the copper increases, and the only difference 
vetween dry and tough pitch coppers is in the amounts of cuprous 
oxide they contain. (4.) The buttons obtained from the treatment 
with salt were heated a second time and lost nothing, having already 
iad their cuprous oxide abstracted. The author considers that this 
's a rapid and easy method for the estimation of cuprous oxide in 

D. B. 


copper. 


Preservation of Exposed Bronze Monuments. By J. W. 
Brig (Dingl. polyt. J., 243, 251—256).—It is well known that in 
the course of a few years most statues lose their bronze appearance, 
becoming covered with an unpleasing black film, and assuming an 
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appearance like that of iron. This dull dark coloration makes ;; 
no longer possible to distinguish the development of the muscly 
and the finer effects of light and shade. The dark film is said to cop. 
sist of copper sulphide emanating from the action of sulphuretied 
hydrogen on the bronze ; but this statement is without foundation, xs 
the analyses of the atmosphere of towns show that sulphurette 
hydrogen is present in air only in very minute quantities. The green 
film, the so-called patina, or fine rust, consists of copper carbonate, 
and if bronzes were destroyed by sulphuretted hydrogen, this rast 
could not exist, but would be blackened much more readily than pure 
copper or cupriferous alloys. The author had occasion to investigate 
the black coating of a bronze statue recently erected at Aachen. 
Not a trace of copper sulphide could be detected in it. Microscopie 
examination showed that the film consisted essentially of fine particles 
of coal, sand, and dust, and analysis gave small quantities of the 
oxides of copper, tin, zinc, and lead. In order to restore the statue to 
its original colour, the author, after much investigation, found that by 
washing with a concentrated solution of ammonium carbonate (1 kilo, 
per 4 litres water), and subsequently removing the green film with 
very weak sulphuric acid, the original lustre was brought back. 
The production of the green film under the black is due to the slow 
conversion of copper into the carbonate. This film imparts to bronzes 
the colour desirable from an artistic point of view, and prevents 
destruction and blackening. Hence ancient bronzes erected in the 
days long before the introduction of steam boilers and coal fires, have 
been preserved to our time, the greeri film originally produced by 
slow oxidation having protected the bronzes from external acticns. 
The author therefore recommends that bronzes should be preserved 
by producing this film artificially before erecting them. D. B. 


Preparation of a Solution containing Hypophosphite of Iron, 
Sodium, Calcium, and Magnesium. By A. Gisson (Pharm. J. 
Trans., 12, 603—604).—A solution containing ferrous, sodium, and 
magnesium sulphates in the proportions 1:4: 2°8: 1, is added to an 
equivalent quantity of a boiling solution of calcium hypophosphite con- 
taining about 8 per cent. hypophosphorous acid. The filtered solution 
is mixed with a filtered solution containing 1°8 parts of calcium hypo 
phosphite, 2°6 parts hypophosphorous acid are added, and the whole 
diluted with 6°6 parts of water. 

If the sulphates be mixed with the hypophosphite in the cold solu- 
tion and allowed to stand, reduction will take place, with formation of 
sulphuretted hydrogen— 


4H;PO, + H,SO, = 4H;PO,; + HS. L. T. O'S. 


Sulphur in Zine-dust. By A. Wacner (Zeits. Anal. Chem., 20. 
496).—Attention is drawn to the fact that many samples of zinc-dust 
contain considerable amounts of sulphur, which may interfere with 
some of the uses to which the zinc is applied. O. H. 


Direct Deposition of Copper on Cast-iron, Wrought-iron, 
and Steel. By F. Wein (Compt. rend., 93, 1018—1019, and 1072— 
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makes jt 1073).—Copper may be deposited directly on cast-iron, wrought-iron, 
> muscles and steel in a firm homogeneous layer, reproducing all details of orna- 
id to con. mentation, &c., by employing an alkaline bath in which cyanides are 
phuretted replaced by organic acids or glycerol. These solutions are not in- 
dation, as jurious to health ; they dissolve oxide of iron without attacking the 
phurette metal, and thus the surfaces on which the copper is to be deposited are 
‘he green fe cleaned by the bath itself. Moreover, the organic acids or glycerol 
arbonate. are not decomposed, and the strength of the bath is restored by simp!y 
this rust adding copper oxide. 
han pure Three different methods are employed. In the first the article is 
vestigate placed in the bath in contact with metallic zinc. In the second, which 
Aachen, is employed for large articles, the latter are placed in the bath and con- 
croscopic nected by a thick copper wire with a zinc plate dipping into a solution 
particles of soda in a porous cell, the latter being also placed in the bath. 
s of the When the soda becomes charged with zinc hydroxide, sodium sulphide 
statue to js added. This precipitates zinc sulphide, and reproduces the sodium 
| that by hydroxide. In the third method the copper is deposited from the 
> (1 kilo, same baths by means of a dynamo-electric machine. 
ilm with To determine the amount of copper in the depositing liquid, 10 c.c. 
ht back. are mixed with 30—40 c.c. pure hydrochloric acid, heated to boiling, 
he slow and astandard solution of stannous chloride added until the solution 
bronzes is jurt decolorised. 
prevents Nickel, cobalt, antimony, tin, and other metals, may be deposited 
| in the directly by the same methods from baths of analogous composition. 
es, have The second paper is a claim for priority of invention over Val 
aced by fF @Orne. C. H. B. 
acticns. ’ 
eserved Maize Cake from Distilleries. By A. Lapureau (Ann. Agrono- 
D. B. migues, 7, 367—370).—When the price of American maize is sufli- 
ciently low, certain distillers employ it instead of beet or molasses. 
»f Iron, The maize is treated with dilute sulphuric acid or hydrochloric acid 
urm. J. under pressure in copper vessels, and the starch is by this means 
m, and wholly transformed into glucose. The insoluble residue remaining after 
1 to an fermentation is made into maize-cake. The author gives the analysis of 
ite con- live samples :— 
olution Moisture ........ 10°50 901 7°25 8°52 801 
1 hypo- SEE jibes axons 8312 32:50 4125 3625 35°62 
_ whole ee 1155 1027 1352 1214 1150 
Starch and dextrin 8°04 9-03 3°27 4°73 5°47 
d solu- Cellulose ........ 2465 2685 2542 27:13 28°20 
tion of Extractives ...... 9°39 8°54 6°54 6°92 7°47 


Calcium phosphate 1:14 2°72 
O'S. Alkaline salts .... 0°29 0°50 3°75 4°21 a7 

90 Other salts ...... 1°32 0°58 
ley ‘ 
c-dust 10000 100°00 100°00 100-00 100-00 
) = Nitrogen ........ 5°30 5°20 6°60 5°80 5°70 

te aine-cake is thus equal to linseed cake in feeding value, and can 

iron, sold much cheaper; as a manure, it is as efficacious as arachida 
072— cake, of the same richness in nitrogen. J. M. H. M. 


oma 
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Employment of the Maize Residues of Distilleries, ,, 
Porian and Ménay (Bied. Centr., 1882, 138).—The residues frog 
maize treated with acid may be pressed and washed if to be used x 
fodder, and then dried. There is no necessity for washing it if it ig ty 
be employed as manure. 


Washed Unwashed 

for food. for manure. 
NL «ial dade « seems 713 6°43 
es ie a a <b ack 116 119 
EE eg Ee ere 12°14 12:10 
Organic matter.......... 69°77 69°61 
ee ns eae 2:24 2°35 
Spd 7°56 7°32 

E. W. P. 


Analysis of Several Malting-barleys. By K. Reiscuaver (Biel, 
Centr., 1882, 42).—Malting-barleys differ greatly in composition, the 
mean percentage of albuminoids being 10. The variation is as fol. 


lows :— 
In ash. 


N. Alb. Ash. P.O,. SiO, FeO, (x0. 

Maximum .... 2°856 17°350 3°340 1145 0°845 0:0694 (0-151 

Minimum .... 1282 8010 2:120 0614 0460 00019 0048 

PD is erie ve 1:729 10°804 2°799 0-902 0-641 0°0200 0068 
E. W. P. 


Condensation of Unfermented Must in a Vacuum. By J. 
Sucay (Dingl. polyt. J., 243, 70—73).—The author had occasion to 
investigate the condensation of unfermented must, in conjunction with 
Springmiihl, who has patented a process of concentrating grape-juice 
in a vacuum to one-fifth of the original volume without altering its 
properties. Trials made with a view of ascertaining whether wine 
could be condensed and subsequently regenerated, like milk, failed, 
owing to the presence of alcohol. It was found, however, that the 
juice of all kinds of grapes can be concentrated without alteration, 
the degree of condensation depending on the amount of sugar pre- 
sent in the grapes. The husks of the grapes often play an important 
part in the preparation of wine, and these also were dried in a similar 
imanner. They were subsequently added to concentrated must and 
imade into wine, the quality of which was first class. The author 
describes the mode of procedure in detail. His object is to remove 
water from must at the lowest possible temperature without altering 
its constituents. In the production of wine from condensed must, it 
is important that the finished wine should have the same colour a 
the wine prepared directly from the grapes. The husks of grapes 1m: 
part to wine its colour : hence it is necessary to allow condensed must 
to ferment with the husks dried according to the above — 


Purification of Beet Juice by Lime. By H. Petier and A. 
Norp (Bied. Centr., 1882, 136).— Experiments show that it is abso- 
Jutely necessary that more lime should be used than can be dissolv 
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by the sugar solution, so that complete purification may be obtained. 
dues fron fee To estimate the quantity of sugar in the waste left after purification 
e used y Mae with lime, and which generally amounts to 3—4 per cent. of the 
L if it is ty Ee waste, 20 parts of the well mixed waste is to be dried with 20 parts 
sand, and 0°2 part ammonium carbonate dissolved in water; it must 
be so worked that the dried mass is not in a powder, but in lumps 
as large as peas. This dried mass is then extracted with 15 parts 
water and 20 parts alcohol for half an hour, the liquid made up to a 
certain volume, and then examined by the polariscope. bg 
mB Ww. P. 


Action of Animal Charcoal on Syrup. By H. Petwer (Bied. 
Centr., 1882, 135).—A paper by F. Schiller is here referred to, and 
the author considers that the absorption of sugar by charcoal is 


W. P. analogous to that which occurs during osmose with parchment-paper, 
rer (Biel for just as much of lime is absorbed by one as by the other. 

ition the The carbon of animal charcoal is not the only agent capable of ab- 
* oad fol sorbing colouring matters, but all forms of carbon are equally capable 


of performing this act. 
White animal charcoal absorbs lime as well as the black, and if it 
fails to do this, the failure is due toa glaze formed on the surface by 


: C0. burning. E. W. P. 
: pa The Strontia Process for the Separation of Sugar from 
0 0-063 #% Molasses. By C. Scuersier (Bied. Centr., 1881, 849—851).—Strontia 
W. P is better adapted for the separation of sugar from molasses than lime, 
NY because the precipitate is granular and not gelatinous. That a good 
By J. & yield should be obtained, at least 3 mols. strontia must be employed, 


asion to 
‘ion with 
pe- juice 


and 4 mols. will precipitate 98°4 per cent. of the sugar. Under in- 
creased pressure and temperature, the amount of strontia in the pre- 
cipitate rises, approaching a tribasic saccharate. The hot precipitate 


ring its if introduced into hot water is decomposed, strontia crystallises out, 
ler wine and the ordinary saccharate remains in solution. On the large scale, 
:, failed, this clear solution is heated over 100°, when the saccharate is pre- 
that the cipitated, while the impurities remain in solution; the saccharate is 
eration, aiterwards decomposed by carbonic anhydride. E. W. P. 
rar pre- 

portant Presence of Phosphorus and Iodine in Cod Liver Oil. By 


similar 


P. Cartes (J. Pharm. [5], 5, 145—147).—The neutral genuine oi! 


ist and from the liver of the cod does not contain phosphorus, and its presence 
author inthe brown cod liver oil is due to its being acid, and consequently 
remove dissolving out the phosphates in the masses of liver. This is shown 
iItering by digesting the hepatic parenchyme with neutral oil, and with oil 
nust, it containing free fatty acids from cod liver oil, when in the first case no 
lour as phosphorus is found in the oil after 24 hours’ digestion, whilst in the 
pes im: second the amount of phosphoric acid present increases with the 
d must quantity of free acid. 

_ In like manner, iodine is not present in the fresh neutral oil, but only 
). B. mn the brown acid varieties in proportion to their colour and acidity. 
wel’ h. Its presence is then accounted for on the supposition that the oil on ex- 
 abso- posure to the air absorbs oxygen, which it converts into ozone, and 


solved that, acting on the alkaline iodide contained in the liver, sets the 


ra 
see 
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iodine free, which aided by heat and the fermentation which the bro 
oils undergo replaces hydrogen in the fatty bodies. L. T. O'S, 


Creaming Milk according to Becker’s Method. By WV 
FLEiscHMANN and R. Sacar.esen (Bied. Centr., 1882, 43-—48).—Ty 
amount of cream removed increases with the length of time which the 
milk remains in the apparatus, and the creaming is better when the 
milk has only been heated to 47—56°; it is also better if the fin 
temperature is 12°, and the milk is less liable to become acid if afte 
heating it be cooled as rapidly as possible. 

The curd from skim milk is fine when the milk has been heated fi 
two hours at 60°. 

When rennet is employed, the character of the curd remains uw. 
altered up to 64°, only the time for curdling is shortened ; at 80°, the 
curd produced is unfitted for cheese making. Pepsin separates 4 
loose curd from milk heated to 70°. It is not thougit possible to keep 
milk by Becker’s process, in which it is heated to 56>°. 

KE. W. P. 


Becker’s Method of Creaming. By Satskowski and others 

( Bied. Centr., 1882, 129).—Milk heated to 75° in closed vessels and 
then cooled remains sweet for 96 hours; if the vessel is opened, sour. 
ness occurs after 48 hours, and if it be heated in the open air, it only 
remains sweet for 24 hours. A temperature of 50—60° does not alter 
the taste of milk, and if it be curdled at this temperature, the curd is 
flocculent. With Laval’s separator, E. Greyerz finds that if ‘he 
cream is cooled with ice only 4—5 per cent. butter is obtainable, 
but if it be cooled only to 8—10° then 20 per cent. is obtained. 
E. W. P. 


Formation of Butter, and its Physical and Chemical Com- 
position. By V. Srorcu (Bied. Centr., 1882, 49—54).—The older 
theories concerning the condition in which butter exists in milk are 
considered to be incorrect. Under the microscope the globules of 
butter appear transparent and smooth, but pressure causes them to 
solidify and become opaque; at 26°5° butter is formed sooner than at 
0°. Between the fat globules, there seems to be a peculiar fluid 
enclosed in vesicles, and this fluid is of two sorts, the one in minute 
globules, which causes the fat globules to agglomerate, while the other 
fluid consists of larger globules of ordinary butter-milk. Daring the 
churning, the small globules are caused to agglutinate, and within the 
lumps so formed is enclosed a peculiar fluid which is different from 
butter-milk serum, and cements the fat globules to one another. 
Butter serum is now thought not to be identical with that of milk, 
but is richer in protein and poorer in sugar, containing 5:8 per cent. 
of the former and 2°6 per cent. of the latter, as compared with the 
amount of the same constituents in milk, viz., 3°9 and 4°5. The 
serum of cream shows a slight increase in protein, and when it is 
churned, the butter retains more protein than corresponds with the 
original milk serum: therefore the author thinks that butter contains, 
besides milk seram, a fluid—which he calls casein hydrate—richer in 
serum, and varying somewhat in composition according to the length 
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of time that the cow has been in milk, being higher in cows which 
have but lately calved; thus the serum of butter from cows that have 
been long in milk contains one-third, and that of butter from lately 
calved cows more than half its weight of casein hydrate. 

8) “TN Since casein hydrate is not produced during creaming, it cannot be 
ee formed from the nitrogenous matter of the (problematical) cells en- 


ee closing the fat globules, as these were present in the cream as well as 
the final in the butter. Sour cream contains more casein hydrate than sweet 
if after cream, and therefore butter should be formed more quickly if the 


cream be sour, and this is well known to be the case. The quicker 
and greater the formation of casein hydrate, so much the more quickly 


eated for will the butter be produced. E. W. P. 


ains un- 
80°, the 
arates 4 
> to keep 


WV. P. 


A New Class of Colouring Matters. By H. Kécuuin and O. N. 
Wirt (Dingl. polyt. J., 243, 162—164).—The new colours are pre- 
pared by two different methods: (1.) By the action of nitroso-deriva- 
tives of tertiary aromatic amines or phenols, or of imido-chloroquinones 
or their homologues on alkaline solutions of phenols at the ordinary 
orat an elevated temperature. The formation is facilitated by the 


| others addition of reducing agents. (2.) A mixture of a paramido-derivative of 
els and an aromatic amine or phenol is oxidised, together with phenol, in weak 
d, sour. alkaline or weak acid (acetic acid), or better, in perfectly neutral solu- 
it only tion. The authors call these colours “ indophenols,” as indicating 
ot alter their origin, and simultaneously to show their analogy to indigo. The 
curd is a-naphthol derivative is essentially important. It is obtained by re- 
if the ducing nitrosodimethylaniline in a weak hydrochloric acid solution with 
uinable, zine-dust, and adding an alkaline solution of a-naphthol and potas- 


sium dichromate ; after mixing, acetic acid is added gradually. The 
colouring matter is formed immediately, and is entirely precipitated 
as soon as the alkaline solution becomes acid. It is filtered, washed, 
and pressed into cakes. The derivative of «-naphthol is blue; phenol 
gives a greenish tinge; resorcinol and f-naphthol form a violet. The 
air-dried precipitate consists of a blue mass of conchoidal fracture re- 
sembling Guatemala indigo; it dissolves in concentrated sulphuric 
acid with a deep blue colour. It is sparingly soluble in alcohol, more 
easily soluble in phenol, and when heated it slowly sublimes in the form 
of fine blue needles resembling indigo. Its application in dyeing shows 
iurther analogies to indigo. For wool dyeing, the precipitate is reduced 
with grape-sugar in an alkaline solution at 80°, the surface of the solu- 
tion assuming a green colour with copper-coloured stripes resembling 
an indigo vat: after dilution with a large quantity of hot water, the 
wool is steeped in this bath until the desired shade has been produced. 
[t is then washed with water, and oxidised by exposure to the air, or, 
vetter, by passing through an oxidation-bath. The dyed wool stands 
ul cleaning operations, but is acted on by strong mineral acids. The 
anthors have patented several economical processes of producing blues 
directly on the fibre. (1.) The cloth is blocked with a solution of 
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h the naphthol in soda, then printed with a thickened mixture of nitroso- 
mies dimethylaniline hydrochloride and a reducing agent, active only in 


the presence of alkalis, e.g., stannous oxide, grape- or milk-sugar. 


er in be : . : ‘ 
the colour is developed after steaming. (2.) The cloth is blocked with 


ngth 
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the reducing agent and printed with a thickened mixture of nitroso. 
dimethylaniline and sodium naphtholate. The colour appears op 
steaming. (3.) The cloth is printed with a thickened solution of 
amidodimethylaniline and sodium naphtholate, steamed and passed 
through a bath of potassium dichromate. 

In conclusion, it is mentioned that although these colours are 
affected by acids more easily than indigo prepared from the propiolic 
acid, they nevertheless resist soap and chlorine better. They are con. 


siderably cheaper and stand the light better than indigo. Propiolic ‘ 
acid does not stand steaming, whilst indophenol is developed by means 
of steaming; it may therefore be used in combination with all other ; 
steam colours. D. B. . 
Fixation of Alumina as a Discharge on Indigo-blue by means ’ 
of Aluminium Chloride. By G. Sacer (Chem. News, 45, 113)~ J % 
The property of hydrated aluminium chloride to be decomposed into ; 
alumina and hydrochloric acid when dried, may be used for obtaining a 
a discharge on indigo-blue, whilst alumina is deposited where the 7 
chloride has been printed, and may serve as a mordant for various lio 
colours. On adding manganese peroxide to the aluminium chloride, ta 
Scheele’s reaction is obtained upon the tissues, the nascent chlorine ” 
destroying the colouring matter and producing whites. The following i 
discharge is printed upon a medium indigo-blue:—80 grams man. a 
ganese peroxide, 300 grams aluminium chloride, 200 grams calcined the 
starch, 420 grams water. After printing, the pieces are steamed al 
without pressure for an hour and a half, letting the vapours escape. ¥ 
Thus a design of a pinkish-white is obtained which is cleared bya : 
passage through weak hot hydrochloric acid. If the alumina is a 
intended to serve as the mordant for a colour, the pieces are washed 8 
in hot water, then in cold water and dyed. Thus the author has ob- aa 
tained on indigo-blues fine designs in alizarin reds, fustic, or quer- . 
citron-yellow, coerulein-green, &c. For a light or dark indigo-blue, g 
this discharge must be let down or strengthened in proportion. A By. 
precaution to be taken when preparing this discharge is to add the rd | 
aluminium chloride last, otherwise clots are formed very difficult me 
to get rid of. Lead peroxide gives an analogous reaction with my 
aluminium chloride. D. B. By | 
Valuation of Meat. By C. Vincnow (Bied. Centr, 1981, 775 f° 
—780).—Analyses were made of the amount of water and extract in me 
the flesh of different animals, in the hopes that they would allow of the a 
introduction of a method whereby the value of meat might be deter- “a 
mined ; but the differences observed are so slight that no results of =i 
any value have been obtained. Veal contains more water than beef, nee 
whilst lean beef has less than well-fed beef, and the water in un- ia 
healthy meat is greater than in sound meat. The same holds good fin’ 
for the extract. E. W. P. 0 i 
spect 
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Band-spectrum of Air. By E. Goupsrem (Ann. Phys. Chem. 
(2], 15, 280—289).—It is pointed out that the generally accepted 
assumption is no longer tenable, that the electric spectrum of a gas, at 
least in so-called positive light, remains constant, and does not change 
its “order,” and that, therefore, its general form can be determined 
by a single observation in any form of tube, and within wide limits of 
rarefaction. The air-spectrum does in fact vary considerably within 
relatively narrow limits of density. This easily accounts, not only for 
the great differences between the results of different observers, but 
also for those obtained by the same observer, and more especially those 
of Pliicker and Hittorf (Phil. Trans., 1865, 1), whose conclusions as to 
the existence of nitrogen in two allotropic modifications are erroneous. 

By increasing the rarefaction, the ordinary spectrum of positive 
light gradually changes into the cathode-spectrum. The wider the 
tube the greater is the rarefaction required. The discharge is inter- 
rupted before the change takes place if the tubes are more than 1— 
l5em. wide. Very narrow tubes (0°2 mm. and less), however, offer 
too great a resistance for the passage of the spark. The conversion of 
the positive into the negative spectrum can be observed even with the 
naked eye. The positive light loses its reddish-yellow or chamois-red 
colour, and becomes successively flesh-coloured, lilac, and finally blue. 

A particular form of the spectrum is not determined solely by the 
degree of rarefaction, but an approximation to the cathode-spectrum 
may likewise be produced, within certain limits, by increasing the 
strength of the discharge. 


Spectroscopic Observations with Monochromatic Light. 
By C. V. Zenaer (Compt. rend., 94, 155—156).—The paper points out 
the advantages of a dispersion apparatus formed by the combination 
ma parallelopipedon of two prisms, having very different indices for 
red and violet light, and equal indices for light of mean refrangibility. 
By selecting suitable liquids, and making use of total reflection, 
observations may be made in the spectroscope with light of any 
required refrangibility. The author has found that benzene and 
benzylene combined with quartz eliminate the extreme red rays under 
an angle of about 75°, whilst pure anethol eliminates the extreme 
violet rays for the same refractive angle. This apparatus allows the 
protuberances and the reversed colours of the sun’s chromosphere to 
be advantageously observed with a wide slit, and the extraordinary 
slarpness of the spectroscopic image permits the use of higher magni- 
‘ying powers than have hitherto been applied. Photographs obtained 
by this means have greater sharpness than with any other kind of 


spectroscope. R. R. 


Violet Phosphorescence of Calcium Sulphide. By W. pz W. 
Auer (Phil. Mag. [5], 13, 212—214).—The calcium sulphide used 
VOL. XL. 22 
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was such as is employed in Balmain’s luminous paint. The emission. 


spectrum was examined, and it was found that the greatest Innvinosity ; 
is between G and F, and a feebler one extending from between E and i 
F, as far as the eye can recognise colour of low intensity, towards the ti 
red. There was no trace of any radiation in the ultra-violet. It could 
not be positively determined whether there is any radiation below the P 
red, but the gradually increasing brightness of the spectrum in the 
yellow seems to show that there is. The part of the spectrum of the SI 
electric light which excited phosphorescence extends somewhat beyond B 
H on the one hand, and G on the other. The ultra-violet rays do not g 
seem to cause phosphorescence in this case. The rays which destroy co 
the phosphorescence were also determined, and are shown in a map co 
accompanying the original paper. In the infra-red region there is a el 
portion which does not destroy it, and curiously enough the wave- br 
lengths of this portion are octaves to the exciting portion of the spec- fo 
trum about Gand H. There were also indications of another octave 
below the second band. It is immaterial whether the phosphorescence S 
be excited by the indigo or violet rays. 

Electro-optic Experiments on Various Liquids. By J. Kerr 
(Phil. Mag. [5], 13, 153—169).—This is a continuation of previous 
work on the subject (ibid., August and September, 1879). The 
elements bromine, phosphorus, and sulphur are all strongly positive in Mi; 
the liquid state. The hydrocarbons are, without exception, non-con- Al 
ductors and purely positive. Amongst the hydrocarbons, great density Zn 
is generally accompanied by high electro-optic power. The common . 
alcohols are negative as aclass. From the higher members downwards, rs 
the negative electro-optic power diminishes regularly, until it passes Pt 
in the last stage of the series (ethyl to methyl) from feebly negative 
to feebly positive. Distilled water is also distinctly positive. Fatty a 
acids, which are liquid at the ordinary temperature, are in constant ] 
opposition of sign to the corresponding alcohols; they are also very car 
much stronger. Only two solid tatty acids have been examined in the con 
state of fusion, and are then strongly negative. Of other alcohols or | 
and acids, allyl, benzyl, and cinnyl alcohols are negative; glycol and res 
glycerol are feebly and impurely negative ; phenol is positive, although con 
its chemical relations are rather those of an alcohol than of an acid; din 
oleic and lactic acids are both positive, the former strong, the latter bee 
very feeble. Ethyl and amyl oxides are purely negative, and stronger cov 
than the corresponding alcohols. Amyl oxide is a moderately good pou 
insulator, and one of the best negative dielectrics yet known. The 7 
haloid ethers are purely positive, and rise in power from one series to on 
another in the order, 1, Br, Cl; they generally rise also in power from con 
lower members upwards. Some of them show an extraordinary cert 
increase of insulating and electro-optic powers as the experiment pro- oth 
ceeds. Amyl chloride is one of the best positive. dielectrics known; acti 
amyl bromide also is very strong. T. C. “ 

Thermic Laws of the Discharge Spark of a Condenser. By pers 


E. Vittari (Compt. rend., 92, 1449—1452).—The discharge spark of 
# condenser is one which is produced directly against the discharge" 
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By means of a discharge thermometer, described in the original paper, 
the properties of this spark have been studied with the following 
result :—The heat developed by the spark is proportional to the quan- 
tity of electricity multiplied by the electric density, or, for the fall in 
potential, is proportional to the quantity of electricity. 7 <h 


Galvanic Elements which consist only of Elementary Sub- 
stances, and the Electric Conductivity of Bromine and Iodine. 
By F. Exner (Ann. Phys. Chem. [2], 15, 412—439).—It has been 
generally supposed that in any galvanic element one at least of the 
constituents must be an electrolyte. The author shows that this 
condition is unnecessary, having constructed galvanic elements of 
elementary bodies only, viz., of carbon, and a metal immersed in 
bromine or iodine respectively. He has determined the electromotive 
force of the following combinations with the results given below :-— 


Electromotive force. Electromotive force. 
Element. Element. 
Observed. | Calculated. Observed. | Calculated. 
Mg|Br|C ..| 2°36 D — Mg|;I|C...} 1°57D — 
Al| Br | C.... 1°60 ,, 1°61 D Zn|1I|C....| 0°96 ,, 0°98 D 
mr|Br|C...| 1°52,, 152,, JALl{I|C....] 0°77,, | 0°93,, 
Pb| Br/C...| 1°29,, 1°29 ,, Hg|I|C....| 0°55 ,, 068 ,, 
Ag|Br|C...| 0-91,, | O91, |Ag/I]C....] o-56, | 0-55, 
Cu] Br|C...} 0°51 ,, 0°65 ,, Pt| I|C -| 0°013,, —_ 
Pt| Br|C....] 0°04 ,, _ — — — 


In the bromine or iodine, the current goes from the metal to the 
carbon. Iodine conducts the current in both the solid and liquid 
condition, and there is no apparent polarisation with either bromine 
oriodine. As a general rule, however, iodine does not give such good 
results as bromine, for in the case of the metals Cu, Pb, and Fe, a 
constant element is not obtained, but the values obtained gradually 
diminish from the moment of immersion, until the electromotive force 
becomes nil. This is evidently due to the fact that these metals are 
covered almost instantaneously with a solid film of the resulting com- 
pound, 

The above results show that elementary bodies which act chemically 
on one another are capable of forming galvanic elements ; whilst if the 
contact theory be maintained, it will be necessary to assume that 
certain combinations of elements obey Volta’s law of tensions, whilst 
others do not. There is, in fact, no case known in which chemical 
action is unaccompanied by a development of electricity, or an evolu- 
tion of electricity unaccompanied by chemical action. 

The electric conductivity of bromine and iodine at different tem- 
peratures was found to be as follows :— 


ha pa Po 
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Bromine. Todine. 
a i \ o om 
t. Conductivity. t. Conductivity. 
— 55 794°10-"* 17 (solid) 572°10-* 
0 863:107-"* 110 (liquid ) 120:10-" 
172 1208°107** 115 - 129-107 
38°5 2503°10-" 120 - 137°16-" 
143 a 172°10-” 
166 ‘i 211°10-"° 


These numbers show that bromine and iodine conduct without 
polarisation, 7.e., like metals, whilst, unlike metals, their conducting 
power increases with the temperature, and that considerably. Bro. 
mine is by far the worst of all known conductors, the resistance 
offered by a column of bromine 1 meter long being more than equal 
to that of a column of mercury of the same cross section, and as long 
as the diameter of the planetary system. 


Experiments with the Faure Secondary Battery. By Atzarp, 
F. te Buanc, Jouserr, Potrer, and Tresca (Compt. rend., 94, 600— 
604).—The experiments were made with a battery of 35 elements of 
the new form, charged by means of a Siemens machine, and dis. 
charged through a series of Maxim lamps. 90 per cent. of the total 
quantity of electricity stored up in the pile was given out during the 
discharge. The exterior electrical work done during the discharge 
was equal to 0°40 of the total work done in charging the pile, or (6) 
of the total quantity of work actually stored up, the pile being charged 
under a mean potential of 91 volts, and discharged under a mean 
potential of 61°5 volts. If E represents the electromotive force of the 
pile, R its internal resistance, I the intensity of the current, and t its 
duration whilst charging the pile, and E’, R’, I’, and ?¢ respectively 
the corresponding quantities during the discharge, the yield of elec- 
tricity is given by the expression— 

a — LE — RT) 
~ I — RD’ 
or removing I't’, If, and assuming that E = PF’, 
_E—R'I’ 

E+ RI ° 

It is evident that the yield will always be less than unity, but will 
be greater the smaller the intensities and resistances. It is therefore 
more economical to charge with the weakest possible current, and 
prolong the time of charging. C. H. B. 


a 


Variation of the Electric Conductivity of Glass with Tem- 
perature, Density, and Chemical Composition. By T. (ra! 
(Chem. News, 45, 27).—On examining a large number of lime glasses, 
it was found that as their composition approached more nearly to that 
of a mixture of trisilicates, so did their conductivity decrease. The 
same was found to hold with lead glass, in which the density varies 
with the composition. H. 
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Electrical Resistance of Gases. By EH. Epuunp (Phil. Mag. [5], 
13, 200—212).—The resistance offered by gases to the propagation of 
electricity differs from that offered by solids and liquids in the follow- 
ing respects :-— 

Solids and [iquids.—There is no need of a certain amount of electro- 
motive force for the passage of a current. The quantity of heat pro- 
duced during its passage is proportional to the square of the intensity 
of the current, and is inversely as the cross section of the conductor. 
The resistance is inversely proportional to the section of the conductor. 
The difference between the electroscopic tensions on two points situated 
at a certain distance the one from the other is proportional to the 

roduct of the resistance between those two points multiplied by 
the intensity of the current. 

Gases.—In order that a current may traverse a gas there must be a 
certain amount of electromotive force, which depends on the nature, 
density, and temperature of the gas, but never falls below a certain 
limit in given circumstances, for if so the gas becomes a perfect insu- 
lator. The quantity of heat produced by the passage of the current is 
proportional to the intensity of the current, and not to its square, and 
is independent of the cross section of the gas. The resistance of the 
gas is also independent of the section of the containing tube. The 
difference between the electroscopic tensions at two points situated at 
a distance from one another in a column of gas is quite independent of 
the intensity of the current.. Gases begin to be conductors when 
heated to the temperature of redness, after which their conductivity 
increases in proportion as the temperature rises above that point, and 
also as the density of the gas diminishes. The resistance of a gas is 
nearly inversely proportional to the intensity of the current. 

The above differences between gases on the one hand and solids and 
liquid conductors on the other may be fully explained by the.unitarian 
theory of the nature of electricity proposed by the author, if we admit 
that the resistance of a gas is independent of the intensity of the 
current. 

According to this theory, the galvanic current in a closed circuit 
consists in the free ether present in the circuit being set in translatory 
motion. The intensity of the current is determined by the quantity 
of ether passing in the unit of time through any section of the con- 
ductor ; and the velocity of the ether for equal intensity of current 
is inversely proportional to the magnitude of the section. 

The conclusion arrived at is that, so far as solids and liquids are con- 
cerned, the galvanic resistance is proportional to the intensity of the 
current. This is opposed to the opinion generally held, but must be 
true unless we assume that the fluid termed electricity is governed by 
laws of motion quite different from those to which other fluids are 
— Nor is the above conclusion contrary to experimental 
results. 

Jf we assume that electromotive force is measured by the acceleration 
which it can impart in the unit of time to the unit of mass, then 
Uhm’s law can easily be deduced from ordinary mechanical principles. 
The electromotive force is shown to be independent of the intensity of 
the current. ‘The theory likewise explains the production and distri- 
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bution of free ether at the surface of a galvanic conductor. The cir. 
culating ether supposed to be concerned, according to the above 
theory, in electrical phenomena, possesses the properties of ordinary 
gases, in that the mobility of its molecule is considerable, so as to 
permit it to exert equal pressures in all directions, the only difference 
being that the ether, whether compressed or expanded, will place 
itself at the surface of the galvanic conductor, since the ether mole. 
cules repel each other. 

It is shown that the difference between the electroscopic tensions of two 
planes is proportional to the intensity of the current, multiplied by the 
principal resistance between those planes. 
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Heat of Formation of Water. By A. ScnuLiEr (Ann. Phys, 
Chem. [2], 15, 292—297).—A reply to criticisms by v. Than on this 
subject. T. C. 


Heat of Formation of Calcium Oxychloride. By G. Anoré 
(Compt. rend., 92, 1452—1454).—The crystallised oxychloride, 
CaCl,,3CaO + 16H,0, obtained by boiling the oxide with a solution of 
calcium chloride, develops heat = + 63°4 cals. when dissolved in 
dilute hydrochloric acid. It loses water when dried in a vacuum, 
until its composition corresponds with CaCl,,3CaO + 3H,0. This 
latter compound, when dissolved in dilute hydrochloric acid, develops 
97°8 cals. A product, obtained by fusing together 1 mol. CaCl, with 
3 mols. CaO, develops 147:2 cals. when similarly treated. 


CaCl, + 3CaO (when fused together) = 8:2 cals. 
(CaCl,,3CaO) + 3H,0 (solid) = 47°2 
(CaC},,3Ca0) + 16H,O (solid) = 60°92 


(CaCl;,3CaO + 3H,0) + 13H,0 (solid) = 15-76 


This last quantity is greater than the heat of hydration of calcium 
chloride, and hence explains the formation of the oxychloride in 
presence of water. T. C. 


Decomposition of the Haloid Salts of Mercury by Haloid 
Acids and by the Haloid Salts of Potassium. By Berrue.ot 
(Compt. rend., 94, 604—612, and 677—683).—The heat of formation of 
mercuric chloride, HgCl., is + 22:0 cals. ; of mercuric bromide, 30°8 cals.; 
of the iodide, red, 46°4 cals. ; yellow, 43°4 cals. A similar relation 
exists between the heats of formation of the haloid silver salts, 
although the heat of combination of potassium with each halogen is 
practically the same. The heat of formation of mercuric cyanide, 
HgCy, = + 33°6 cals. 

Mercuric iodide (red) dissolves readily in dilute hydriodic acid 
(1 eqnivt. in 2 litres), with development of heat = + 48 cals., 
quantity practically identical with the heat of solution of mercuric 
iodide in a dilute solution of potassium iodide. The amount of heat 
developed is the same with a solution of hydriodic acid of half the 
strength (1 equivt. in 4 litres). Mercuric bromide dissolves in hydro- 
bromic acid with development of heat, but the amount developed 
varies with the relative proportion of acid and the degree of dilution. 
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The heat of solution of mercuric chloride in hydrochloric acid (1 equivt. 
in 2 litres) is only + 1:0 cal., a quantity practically equal to the 
heat of solution of mercuric chloride in a solution of potassium chloride 
(08 cal.). The heat of formation of hydromercuric chloride is less 
than that of hydromercuric bromide, and that of the bromide less 
than that of hydromercuric iodide. This indicates that the dis- 
sociation of the acid salts in solution increases as the atomic weight of 
the halogen decreases, a fact which agrees with the chemical pro- 
perties of the solutions. 

Hydrocyanic acid completely displaces hydrochloric acid from mer- 
caric chloride in solution, with development for HgCy, of + 10°8 cals. 
The addition of potassium cyanide to excess of mercuric chloride in 
dilute solution, is accompanied by a development of heat which is 
independent of the proportion of mercuric chloride, and for KCy 
(65-1 grams) =17-0 cals., a number corresponding with complete double 
decomposition and formation of mercuric cyanide and potassium 
chloride. On the other hand, when potassium cyanide is in excess, 
the heat developed for each mol. HgCl, (271 grams) = + 46°8 cals., 
a number corresponding with the conversion of the mercuric cyanide 
into the double cyanide HgCy.,2KCy. Lastly, the addition of 1 mol. 
HgCl, to 1 mol. HaCy.,2KCy in dilute solution, develops + 20 cals., 
corresponding with the conversion of the double salt into mercuric 
cyanide and formation of potassium chloride. 

When mercuric bromide and hydrocyanic acid, or mercuric cyanide 
and hydrobromic acid are mixed together, an interchange of elements 
takes place to an extent dependent on the relative proportions of the 
different compounds and the dilution of the solutions. The maximum 
development of heat, which accompanies the change, corresponds 
with the almost complete conversion of the mercury into mercuric 
cyanide. 

When potassium cyanide is added to mercuric bromide, the heat 

developed corresponds with the almost complete conversion of the 
mercuric bromide into cyanide. The change is, however, not com- 
plete, for the addition of potassium bromide to mercuric cyanide 
develops a small quantity of heat, owing to the formation of a double 
salt, HgCy,,K Br, increasing in amount with an increase in the pro- 
portion of mercuric cyanide. If the potassium cyanide is in excess, 
the double cyanide HgCy,,2KCy is formed, with development of heat 
for 1 mol. = 34°6 cals. This double cyanide is decomposed by mercuric 
bromide, with formation of potassium bromide and mercuric cyanide, 
and development of + 12°8 cals. 
_ Mercurie cyanide is completely decomposed by hydriodic acid, with 
formation of mercuric iodide, and development, for each molecule 
HgCy., of + 16°0 cals. This result is due to the fact that the heat of 
formation of mercuric iodide is greater than that of the cyanide, 
whereas the heat of formation of the latter is greater than that of 
either the bromide or chloride. If the hydriodic acid is in excess, a 
soluble acid salt is formed, with an additional development of heat 
= +56 cals. On the other hand, when mercuric iodide is agitated 
with a solution of hydrocyanic acid, a small quantity dissolves, with 
slight reduction of temperature, owing to the formation of acid salts. 
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When mercuric iodide is mixed with potassium cyanide in excess, 
the maximum development of heat (19°8 cals. for 1 mol. Hgl,) cor. 
responds with the formation of the double cyanide HgCy.,2K(y. 
When mercuric cyanide is added to potassium iodide, the compound 
formed depends on the relative proportions of the two salts. If the 
cyanide is in excess, the double salt HgI, + HgCy2,2KCy is formed, 
with development of heat for each molecule KI = 3°0 cals. If, on 
the other hand, the iodide is in excess, the maximum development of 
heat corresponds with the simultaneous formation of the double 
iodide Hgl.,KI, and the double cyanide HgCy2,2KCy. The extent 
of the change varies with the degree of dilution and the relative pro- 
portions of the reacting bodies. 

In the first paper, a table is given of the heats of formation and 
solution of the principal double haloid compounds of mercury. 

C. H. B. 

Double Salts of Mercury. By Berrurtor (Compt. rend., 94, 
482—488, and 549—554).—The formation of potassio-mercuric iodide 
from dry potassium iodide and red mercuric iodide develops + 2°1 cals. ; 
from the yellow iodide, + 5*l cals. The heat of formation of the 
hydrate KI,HgI,+ H,0, from liquid water and the red _ iodide 
= + 2°35 cals.; from the yellow iodide, + 5°3 cals. Potassio-mercuric 
iodide exists in solution. The salt should be dried at as low a 
temperature as possible, since it undergoes partial dissociation on 
fusion. 

Mercury chloriodide is not formed in dilute solutions, or its forms 
tion develops no sensible amount of heat. When equivalent quantities 
of mercuric chloride and iodide are fused together, a yellowish liquid 
is obtained which solidifies on cooling to a clear yellow crystalline 
mass. This may be powdered without undergoing alteration, but after 
some time red mercuric iodide separates out, and the change takes 
place much more rapidly in the powdered substance. Recently fused 
mercuric chloride and bromide develop more heat on solution than 
when they have been prepared for some time, probably owing toa 
partial retention of their heat of fusion, as previously observed in the 
case of chloral hydrate and alcoholate. The heat developed by the solu- 
tion, in potassium cyanide solution, of powdered mercuric chloriodide 
which has been prepared for some time, is sensibly equal to the sum 
of the respective heats of solution of the chloride and iodide. If, how- 
ever, the recently fused and cool double salt is dissolved in potassium 
cyanide solution without being powdered, the heat developed is 
3°2 cals. more ; if the salt is previously powdered, it is 2°2 cals. more. 
This difference is greater than the sum of the difference observed in 
the case of mercuric chloride (+ 0°4 cal.) and the heat developed by 
the conversion of yellow mercuric iodide into the red variety 
(+ 1°5 cal.). 

No heat is developed on mixing fused mercuric chloride with the 
‘used iodide, chloride with bromide, or iodide with bromide. 

The formation of mercuric chlorobromide in both the wet and dry 
way develops no sensible amount of heat. The furmation of orange 
mercuric bromiodide in the wet way also develops no sensible amount 
of heat. When equivalent quantities of the bromide and iodide are 
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fused together, they yield a yellowish salt, which is very stable and 
only dissociates with extreme slowness. Its heat of solution in potas- 
sium cyanide solution is sensibly equal to the sum of the respective 
heats of solution of its constituents. The heat of formation of 
mercuric chlorocyanide, HgClCy, a well crystallised salt, is practically 
nil; the formation of the bromocyanide and iodocyanide, however, 
appears to be accompanied by a development of heat. 

Potassio-mercuric iodocyanide, (4K1,HgCy,+H,0), forms long needles. 
The heat of formation of the anhydrous salt, KI,HgCy., = + 6°5 cals. ; 
that of the hydrated salt, 4(KI,HgCy.) + H,O, = + 27°6; the differ- 
ence being practically equal to the heat of fusion of the water. When 
the iodocyanide is carefully heated, it first yields a sublimate of yellow 
mercuric iodide, and is afterwards decomposed with liberation ot mer- 
cury and cyanogen. It must be regarded as formed by the union of 
mercuric iodide with potassio-mercuric cyanide. This view is sup- 
ported by the thermal phenomena accompanying its formation. 
Potassio-mercuric bromocyanide forms beautiful crystals. The formation 
of the anhydrous salt, KBr, HgCy, develops + 3°9 cals.; that of the 
hydrated salt, 2(K Br,HgCy.) + 3H,0, develops + 9°4 cals. When 
the anhydrous salt is gently heated it gives no sublimate of mercuric 
bromide; when more strongly heated it blackens and decomposes with 
evolution of mercury and cyanogen and formation of a sublimate 
of mercurous bromide. It cannot be regarded as a triple salt. Potassio- 
mereurte chlorocyanide is a crystalline salt. The formation of 
the anhydrous salt, KCl,HgCy,, develops + 1°6 cals.; that of the 
hydrated salt, KC], HgCy. + H.O develops + 3:0 cals. When gently 
heated the salt yields no sublimate. At a higher temperature it 
blackens and decomposes, mercury and cyanogen being given off, 
whilst small quantities of mercuric and mercurous chlorides also 


sublime. C. H. B. 


Velocity of the Propagation of Explosion in Gases. By 
BeRTHELUT and VIEILLE (Compt. rend., 94, 101—108).—The authors 
have studied the velocity of the propagation of the explosion of 
detonating mixtures of gases in very long tubes. Their results show 
that this velocity is independent of the length and material of the 
tube, is the same whether the tube be open or closed, straight or 
curved, and remains unaffected by changes of pressure within the 
limits of the experiments (i.e., # to 2 atmospheres). In very narrow 
tubes (15 mm. diameter) the velocity is diminished, and the intro- 
duction of inert gases has the same effect. ‘The velocity varies with 
the nature of the detonating gas, being for the mixture H, + O 
2810 metres per second, whilst for CO + O it is only 1089 metres 
per second. R. BR. 


The Explosive Wave. By Brrruetor (Compt. rend., 94, 149— 
152).—In this paper, the author observes that the explosion propagated 
ina mixture of gases is a very different action from a sonorous 
vibration. The theoretical relation between the velocity of the wave 
of explosion and the chemical nature of the gas is difficult to deter- 
mine, as it depends on the temperature, which is not the same in the 
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combustion of two different systems. The inequalities observed relate 
not only to the quantities of heat developed, but to the uncertainty of 
the values of the specific heats at high temperatures, and are affected 
by dissociation. Nevertheless, since the total energy of the gas at the 
moment of explosion depends on its initial temperature and the heat 
disengaged during the combustion, these data determine the absolute 
temperature of the system, which is also proportional to the vis viva 
(2 mv*) of the gaseous molecules. The velocity of translation is there. 
fore proportional to the square root of the ratio between the absolute 
temperature, T, and the density of the gas referred to air, or according 


to Clausius,— 
y = 29-354" a/ tT. 
P 


If we assume for T the value of 3000, which is admitted by most 
chemists and physicists, the velocity of translation of the gaseous 
molecules at the temperature developed by the combustion, would be 
about 1300 m. per second for carbonic acid, and 2000 to 2500 m. 
for oxyhydrogen gas, according as the vapour of water is supposed to 
be more or less dissociated. These figures are precisely of the order 
of magnitude observed in the experiments. Analogous agreements 


are obtained when the calculation is made for various admixtures of 
air. R. R. 


Compressibility of Gases. By E. Sarrav (Compt. rend., 94, 
639—642, and 718—720).—From the results of Amagat’s exper 
ments (see Abstr., 1881, 12, 782, 1094) the author has calculated the 
constants in Clausius’ expression for the relation between the pressure, 
volume, and absolute temperature of a gas— 
RT _ k 
vw—a T(v—B8)* 
for oxygen, carbonic anhydride, nitrogen, and methane, the unit of 
pressure being the pressure of the atmosphere, and the unit volume 
the volume of the gas at 0° C. and atmospheric pressure. 

Oxygen : R = 0-003663, k = 0°5475, 2 = 0°000890, 8 = 0-000686. 

The values of the variables at the critical point are :— 


ve = 0°004042, t, = — 105°4, p. = 48°7 atmos. 


The density of liquid oxygen, calculated from these numbers, is 
1:055, a result which confirms Pictet’s determination. 
Carbonic anhydride: R = 0-003663, k = 2°0920, a = 0°000866, B= 


P= 


The values of the variables at the critical point are :— 
ve = 0°004496, t, = + 32°0°, p. = 77:0 atmos. 


The formula no longer represents the experimental results when 
the volume of the gas is less than that given in the table. 
Nitrogen: R = 0:003663, k = 04464, a = 0:001359, 8 = 0°000263. 


The values of the variables at the critical point are :— 
ve = 0004603, tf. = — 123°8°, p, = 42°1 atmos. 
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Methane: R = 0:003663, k = 0°9295, a = 0-001091, 6 =0-000840. 


The values of the variables at the critical point are :— 


ve = 0°004953, te = — 75°7°, pe = 46°8 atmos. 
The numbers calculated by means of these constants agree closely 
with those actually obtained. C. H. B. 


Expansion of Water by the Absorption of Gases. By K. 
Anostrém (Ann. Phys. Chem. [2], 15, 297—308).—The observations 
were made with air, nitrogen, carbonic oxide, oxygen, hydrogen, and 
carbonic anhydride. 

The law previously observed by Mackenzie and Nichols (Wied. 
Ann., 3, 134), and by Nichols and Wheeler (Phil. Mag. [5], 11, 113), 
as regards carbonic anhydride and ammonia, is confirmed, viz., that 
the inerease in volume of the water is proportional to the amount of gas 
absorbed. 

The increase in volume of water, when saturated by the several 
gases, is as follows :— 


PMAOBOR. «00 ce ccvcccccsees 0°0000294 
St the aNed Ras 604% OO 48 0-0000346 
Carbonic oxide ............ 00000418 
PE aitorecceseeseesds 06000474 
I. «sae ecccegcssacs 0°0000204 
, . 002246 
Carbonic anhydride ........ no ong T. ©. 


Tension-differences between a Metal and Liquids of Dif- 
ferent Concentration. By KE. Kirtter (Ann. Phys. Chem. [2], 15, 
390—412).—In a former communication (Wied. Ann., 12, 572), 
Volta’s law of tensions was shown to hold good for a series of various 
liquids. The investigation has been further extended to other liquids 
with the following results :— 

1. The electromotive force was determined for the combination Cu|L 
+ L|CaSO, + CuSO,|Cu, in which L represents a concentrated 
solution of a chloride of one of the following metals: potassium, 
sodium, ammonium, lithium, calcium, strontium, barium, magnesium, 
manganese, nickel. The order of electromotive power remains the 
same if distilled water be substituted for a solution of copper sulphate. 
2. The electromotive power diminishes with the degree of concen- 
tration of the chloride solution. 3. The current goes from the chloride 
to the sulphate, and from the more concentrated to the dilute solution. 
4. Volta’s law of tensions holds good for various percentage solutions 
of the above chlorides in contact with distilled water or sulphate of 
copper solution. 5. A different series of electromotive powers is 
obtained if sulphuric acid is used in place of copper sulphate solution, 
but in this case also the electromotive power diminishes with the 
degree of concentration, and is even more marked. The current 
passes from the chloride to the acid, but with very dilute solutions 
from the acid to the chloride. 6. Volta’s law does not hold in the 
case of chlorides in contact with sulphuric acid. T. C. 
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The Liquid and Gaseous States. By J. B. Hannay (Compt, 
rend., 92, 1336—1337).—This is merely a note to claim priority of 
communication. Cailletet and Hautefeuille, in a memoir entitled 
‘Researches on Change of State of Temperatures bordering on the 
Critical Point,” communicated to the Academy on April 4, 188), 
explain, that after having given a blue colour to carbonic anhydride 
by dissolving oil of galbanum in it, they are enabled to show that tie 
strie observed by Andrews are really produced by layers of liquid and 
gas superposed upon each other, and that they have come to the con. 
clusion that matter does not pass insensibly and by degrees from the 
liquid to the gaseous state. In a note communicated to the Royal 
Society, dated May 24, 1880, “On the Condition of Fluids at their 
Critical Temperatures,” the author made a precisely similar statement; 
but whereas the method of Cailletet and Hautefeuille is applicable 
only to the critical pressure, which is necessarily low, for at high 
pressures the oil is equally soluble in liquid and in gaseous carbonic 
unhydride, the method, explained in detail in the above-mentioned 
memoir, and in another entitled ‘‘ Meniscus and Capillarity Observa- 
tions of a Liquid at different Temperatures and under Varying 
Pressures,” renders it possible to examine the condition of the fluid 
at pressures which may exceed five times at least the critical pressure. 
It was thus established that at this pressure (nearly 300 atmospheres) 
the meniscus of a liquid disappears at the same temperature as when 
it is submitted to the pressure of its own vapour, which shows that 
the liquid state ends at the critical temperature, whatever be the pres. 
sure. The author states that consequently more than a year ago he 
proved for all pressures what Cailletet and Hautefeuille have just 
demonstrated for a single pressure, namely, that the continuity of the 
gaseous and liquid states enunciated by Andrews is only apparent. 

J 
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Retrogradation produced by the Electric Discharge during 
the Conversion of Oxygen into Ozone. By P. Havrersuiis 
and J. Cuapputs (Compt. rend., 94, 645—649).—W hen oxygen is sub- 
jected to the action of the electrical discharge at a pressure below 
50 mm., the ozone produced is alternately decomposed and reformed. 
The same phenomenon is observed when the discharge acts on a mix- 
ture of oxygen with silicon fluoride. It is not due to any alteration 
in the nature of the discharge caused by the formation of ozone, or by 
the reduction of pressure which accompanies the conversion of oxygen 
into ozone. The real cause is development of heat. The same 
phenomenon can be brought about at pressures lower than that at 
which it is usually observed (between 50 and 100 mm.), by increasing 
the rapidity of discharge, so that the oxygen cannot be maintained at 
the initial temperature. Under these pressures, however, the oscilla- 
tions are less regular than in the first case, and depend on the pressure, 
the temperature, and the length of spark given by the coil. A short 
interruption of the discharge during a phase of transformation of 
ozone into oxygen only temporarily interrupts the destruction of the 
former, for, on continuing the discharge, the destruction also con- 
tinues. If, however, the interval exceeds a minute, then on recom- 
mencing the discharge, the ameunt of ozone increases. ‘This 8 
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robably due to the fact that the cold walls of the apparatus do not 
instantly bring the gas to its initial temperature. Further, the pre- 
sence of a gas, such as hydrogen, which is a good conductor of heat, 
prevents this rapid and intermittent destruction of ozone under low 
pressures. . : 

It would appear that ozone is less stable during the passage of the 
discharge the lower the pressure, but the authors intend to make 
further experiments on this point. C. H. B. 


Researches on Chemical Equivalence. I. Manganous and 
Nickelous Sulphates. By E. J. Mitus and J. H. bicker (Phil. 
Mag. [5}, 18, 169—177).—The object of this investigation was to 
determine on what terms manganous and nickelous sulphates were 
mutually equivalent, the particular equivalence examined being equi- 
valent precipitability of the sulphates by sodium carbonate, from an 
aqueons solution. The conclusions arrived at were as follows :— 
(1.) Precipitability is a linear function of mass. (2.) When a mix- 
ture of the sulphates of manganese and nickel is precipitated by 
sodium carbonate, equal weights of them are equally precipitable, the 
attraction of one of them for the reagent being the inverse of that of 
the other. (3.) When the above sulphates are separately precipitated 
by the same reagent, they are equally precipitable, and do not exhibit 
the inverse function. (4.) It is probable that the precipitabilities of 
the commixed and separate sulphates are mathematically related in a 
simple manner. (5.) Within moderate limits, precipitation does not 
appear to be affected by temperature. T. C. 


Researches on Chemical Equivalence. II. Nickel and Cad- 
mium Sulphates. By EH. J. Mitts and B. Honr (Phil. Mag. [5], 
13, 177—179).—Asa result of their experiments, the authors conclude 
that the sulphates of nickel and cadmium are not comparable in point 
of precipitability, and that two elements belong to the same group 
when, in saline solutions of identical genus, they may be equally pre- 
cipitable. This latter statement, however, requires confirmation in 
the case of reagents other than sodium carbonate, which was the pre- 
cipitant employed in the research. T. C. 


Lecture Experiments. By V. Meyer (Ber., 15, 297—298).— 
In order to demonstrate the blue colour of pure water, the author 
unites five glass tubes of about 40 mm. in diameter, and 1} m. long, 
by means of short pieces of caoutchouc tube, so as to form one tube of 
7$m. long. This tube is placed in a horizontal position, and sur- 
rounded with a black cloth. On filling the tube with distilled water, 
an _ blue field is apparent to an observer looking through the 
tube. 

In order to show the conversion of yellow into red phosphorus by 
heating the former above its boiling point in a sealed tube, the author 
heats the tube in a bath of diphenylamine vapour in his vapour- 
density apparatus. V. H. V. 
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Lecture Experiments. By M. Rosenrep (Ber., 15, 160—162), exhi 
——Decomposition of Steam by Red-hot Iron or Magnesium in a Glass Oxy’ 
Tube.—3 to 4 grams of finely-divided iron are put into a piece of 
combustion-tube, 12 to 13 em. long, by 14 mm. diameter, connected at J: 
one end with a flask containing 10 to 15 c.c. hot water, and at the other 957 
end with a gas-delivery tube. The tube is inclined upwards from the jnac 
flask. To use it, the tube is strongly heated and the water gently or 
boiled ; a regular and copious evolution of hydrogen takes place. If isol 
magnesium ribbon is used instead of iron, then the tybe is heated bod 
vntil the metal begins to melt and burn, and the current of steam is kne 
sent through very quickly; the magnesium burns with an intense ord 
light, and hydrogen is given off abundantly. it i 

Burning Ammonia in Oxygen (see this vol., 138).—The drying tube nit 
should be moderately large to insure easy ignition, and if in course of Th 
the experiment the flame goes out, this tube should be refilled with anc 
soda-lime. With excess of ammonia, the flame is luminous and round; pro 
with excess of oxygen, the flame is less luminous and pointed. It is by 
this flame which melts platinum, and makes lime glow. wo 
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Transformation of Ozone into Oxygen by Heat. By Ina 
Remsen (Amer. Chem. J., 4, 50—53).—The molecule of ordinary 
oxygen is supposed to contain 2, and that of ozone 3 atoms of oxygen. A. 
If this be the case, the conversion of ozone into oxygen may be sup- bu 
posed to take place by the splitting up of 2 mols. O; into 6 atoms of an 
free oxygen, and the rearrangement of these into 3 mols. O,; and, th: 
granting this, it seems probable that, in the conversion of ozone into ap 
ordinary oxygen, which may be effected by heat, there must be a in 
moment when the oxygen-atoms will exist in the free state, and may an 
therefore be expected to exhibit peculiarly active properties. Now, ga 
ozone does not oxidise carbon monoxide to the dioxide, whereas this tle 
change is known to be effected by the nascent oxygen produced by the wi 

action of palladium-hydrogen on ordinary oxygen; and it may w 
therefore be expected that if the conversion of ozone into oxygen be de 
made to take place in presence of carbon monoxide, then, if the above- dt 
mentioned view of the mode of this conversion be correct, there must in 
arrive a moment at which the oxygen-atoms, being in the uncombined di 
state, will be able to effect it. To test the correctness of this view, 4 In 
mixture of pure carbon monoxide and highly ozonised oxygen was ir 
passed through a U-tube, and thence through clean lime-water, and fo 
the U-tube was gradually heated to about 300°. Under these condi- at 
tions, the current of gas was continued for an hour, but no precipitate o 
was formed in the lime-water. Hence it appears that no carbon dioxide . 

( 


was produced, and consequently the experiments afford no proof that 
the oxygen, in passing from the state of ozone to its ordinary state, 
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exhibits at any moment the peculiarly active properties of nascent 
oxygen. H. W. 


Active Oxygen. By E. Baumann (Zeits. Physiol. Chem., 5, 244— 
957).—The author believes that, in addition to ozone and the ordinary 
inactive form of oxygen, there exists yet another modification—active 
or nascent oxygen—which, like nascent hydrogen, does not admit of 
jsolation, and can only be examined through its action on other 
bodies. This active oxygen (O) is the most powerful oxidising agent 
known, and is in a state to combine with inactive oxygen (O,), in 
order to form ozone (O;). In its action it differs from ozone, in that 
it is capable of converting water into hydrogen peroxide, and the 
nitrogen of the air into nitrous and nitric acid, which ozone does not. 
The author adduces a new difference. If a mixture of ozonised air 
and carbonic oxide be passed through baryta-water, no turbidity is 
produced ; carbonic oxide cannot be converted into carbonic anhydride 
by this means. This result agrees with those of Remsen and South- 
worth. If, however, palladium foil saturated with hydrogen, be 
enclosed in a glass tube with clean iime-water, oxygen, and carbonic 
oxide, a turbidity is slowly produced, owing to the formation of calcic 
carbonate. ‘The active oxygen, developed under these circumstances, 
possesses a power which ozone does not. The author then points out 
the importance of Hoppe-Seyler’s work on the part played by active 
oxygen, for the comprehension of the oxidations which take place in 
the organism. The rest of the paper is devoted to a criticism of 
Nencki’s work. W. N. 


Formation of Hydrogen Peroxide during Combustion. By 
A. Scnutter (Ann. Phys. Chem. [2], 15, 289—292).— When oxygen is 
burnt in hydrogen, the ordinary small flame is accompanied by a second 
and much larger blue flame, the nearer investigation of which showed 
that under these circumstances hydrogen peroxide is produced. The 
appearance of the larger flame is not observed when hydrogen is burnt 
in oxygen, but is rendered still more evident if a little sulphurous 
anhydride be added to the gas, and disappears altogether when the 
gases are previously passed through caustic potash. The larger blue 
flame, therefore, is due to the presence of sulphurous anhydride. The 
water produced by the combustion contains traces of sulphuric acid, 
when the large blue flame is observed, but otherwise it cannot be 
detected. The water always contains hydrogen peroxide, which is pro- 
duced no matter whether the hydrogen is burnt in oxygen or the oxygen 
in hydrogen, although the quantity produced in the two cases is very 
different. The greater the rate at which the burning gas is pressed 
into the flame, the greater the quantity of hydrogen peroxide formed. 
In one case, when oxygen was burnt in hydrogen, 1 gram of the water 
formed contained 0-0008 gram of H,O,. The presence of sulphurous 
anhydride hinders the formation of hydrogen peroxide, whilst it is one 
of the conditions of the formation of the blue flame referred to above ; 
it presumably reduces an equivalent quantity of H,O, to H,O with 
formation of sulphuric acid. 

An explosion of a mixture of hydrogen and oxygen appears to give 


Un 
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rise to a still greater quantity of hydrogen peroxide than ordinary 
combustion. 

The above facts would account for the green edge which the hydro. 
gen flame exhibits in presence of iodine, the simultaneous forma- 
tion of iodic acid observed by Salet (Compt. rend., 80, 884) being 
probably due to the presence of hydrogen peroxide. T. C. 


Carbonic Anhydride in the Atmosphere. By Dumas (Compt. 
rend., 94, 589—594).—A review of past and recent investigations on 
the amount of carbonic anhydride in the atmosphere, in which the 
author lays special stress on its constancy. He points out the im. 
portance of making observations in different parts of the world with 
a view to determine the variations in the proportion of carbonic 
anhydride caused by great atmospheric movements. He considers 
that the quantity of carbonic anhydride produced by combustion and 
the respiration of animals, and the quantity removed by the action of 
plants cannot be compared in point of magnitude with that derived 
from subterranean sources, and that removed as calcium carbonate 
and deposited at the bottom of the sea. 

When air is passed over potash, if the latter contains organic matter, 
it will absorb oxygen in addition to carbonic anhydride, and if pumice- 
stone saturated with it contains ferrous oxide, the latter will also 


absorb oxygen. O. M,.B. 


Combination of Carbonic Acid and Water. By S. Wros- 
LEWSKI (Compt. rend., 94, 212—213).—From certain phenomena 
observed in a tube in which carbonic acid gas is compressed in 
presence of water, the author infers the existence of a definite but 
readily dissociable hydrate capable of existing only under certain 
pressures increasing with the temperature, and equal to 12°3 atmo- 


spheres at 0°. R. KR. 


Preparation of Nitric Oxide. By D. E. Jounsronr (Chem. News, 
45, 159).—Nitric oxide may be readily prepared in large quantities 
by heating together 4 parts potassium thiocyanate and | part cobalt 
nitrate, either in solution, or in the solid state slightly moistened with 
water. The reaction probably takes place as follows :-— 


4KCNS + Co(NO). + H.O = 6NO + C, + 2K.S + 
COS + 8 + HO. a 


Saturation of Phosphoric Acid by Bases. By A. Joty (Compt 
rend., 94, 529—531).—The author has employed “ methyl-orange’ 
and “ helianthine” as indicators instead of litmus, and finds that 
1 equivalent of phosphoric acid is perfectly neutralised by 1 equiva- 
lent of an alkali (potash, soda, or ammonia). Solutions of phosphates 
containing only 1 equivalent of base, which strongly redden litmus, 
are neutral to helianthine. Hence it would appear that the first 
equivalent of alkali behaves with phosphoric acid exactly as with a 
true monobasic acid. This confirms the conclusion drawn by Berthelot 
and Louguinine from their thermochemical experiments (Ann. Chim. 


Phys. [5], 8, 53). C. H. B. 
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Phosphates Neutral to Litmus. By E. Firnor and Senperens 
(Compt. rend., 94, 649—650).—Sodium hydroxide is very cautiously 
added to a solution of phosphoric acid until the liquid is exactly 
neutral to litmus ; it is then evaporated, first at a gentle heat, after- 
wards over sulphuricacid in a vacuum. In this way, oblique rhombic 
prisms are obtained, which contain 3 mols. H,O, and are neutral to 
litmus; this salt may be regarded as a combination of 1 mol. mono- 
sodium phosphate with 1 mol. disodium phosphate. It loses its water 
of crystallisation at 110°, without melting, and its water of constitu- 
tion at 200°. At a higher temperature it melts, and, on cooling, 
solidifies to a transparent vitreous mass. When a solution of the salt 
is concentrated in a current of dry air at the ordinary temperature, 
crystals are obtained which contain 15 mols. H,O, melt in their water 
of crystallisation at 55°, and lose the whole of their water at 200°. 
In order to obtain this salt, it is essential that the solution be exactly 
neutral ; the least excess of either acid or base causes the separation 
of alkaline disodium phosphate from an acid mother-liquor. 

The author was unable to obtain the corresponding potassium and 
ammonium compounds, The double sodium and potassium salt forms 
monoclinic prismatic needles of the composition 


(4P,0;,3Na,0,3K,0,6H,O) + 44H,0. 


The ammonium salt contains only 6 mols. water of crystallisation, 
and readily splits up in presence of water into a mixture of mono- and 


di-phosphate. C. H. B. 


Phosphorus Pentasulphide. By H. Goipscumipr (Ber., 15, 303 
—304).—By means of the air thermometer which the author, in con- 
junction with V. Meyer, has recently described (Ber., 15, 137), the 
author has determined the boiling point of phosphorus pentasulphide. 
One preparation boiled at 519° ata pressure of 734 mm., and a second 
at 517° at a pressure of 728°5 mm., mean 518°. This value differs 
from that (550°) obtained in former determinations. This differ- 
ence the author considers to be due to impurities consisting of higher 
boiling sulphides of phosphorus, which were rigorously excluded in 
his present experiments. V. H. V. 


Note on the Action of Sulphuric Acid on Zinc and on Tin. 
By M. M. P. Murr and C. E. Rosss (Chem. News, 45, 69—71).—The 
tabulated qualitative experiments show that strong sulphuric acid, 
7H,S0,,2H,0, exerts no action on zinc until a high temperature is 
reached, and that the gaseous product of the action which then occurs 
issulphurous anhydride, accompanied by separation of a little sulphur ; 
7H,80,4H,O acts in a similar manner, but more sulphur sepa- 
tates; with 7H,SO,,6H.0O, sulphurous anhydride is no longer produced, 
but only sulphuretted hydrogen and sulphur; as the acid is made 
more dilute, the action commences at lower temperatures, with 
evolution of hydrogen and traces of sulphuretted hydrogen, or of 
hydrogen alone ; the quantity of sulphuretted hydrogen is increased 
by rise of temperature, bat it is not accompanied by sulphurous 
auhydride or sulphur. Strong sulphuric acid begins to act on tin at 
ordinary temperatures, but the amount of action is very small; the 
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products are sulphurous anhydride with a slight separation of sulphur, Acti 
As thetemperature rises the quantities increase, and a little sulphuretied A. Dn 
hydrogen begins to appear. With a more dilute acid (1 : 1) this latter immed 
gas comes off at a lower temperature, whilst at about 120°, hydrogen, jodide 
sulphuretted hydrogen, and sulphurous anhydride are simultaneously o(Pbl; 
formed, and sulphur separates. More dilute acids have little or no tion. 
action until the temperature approaches the boiling points of the acids, bonic 
when the gaseous products are hydrogen and sulphuretted hydrogen, lead is 
or in the case of H,SO,:7H,O, hydrogen only, no sulphur being even Wi 
formed with this acid. The bearing of these experiments on the dissoly 
supposed mode of action is discussed. H. B. erystal 
accord 
Density of the Vapour of Pyrosulphuryl Chloride. By J. Infl 
OareR (Compt. rend., 94, 217—220).—The author has carefully re. Solub 
determined the density of the vapour of pyrosulphuryl chloride at 0 
temperatures below 200°, his results giving the number 3°72. Although ( nt 
this is half the theoretical density of the compound 8,0;Cl., the author rn a 
does not admit that any dissociation takes place within the range of spit 
temperature employed in his experiments. R. R. eather 
chlori 
A New Sulphur Oxychloride. By J. Oater (Compt. rend., 94, solubil 
446—448).—Equal weights of sulphur chloride and sulphury! chloride tion o! 
are heated at 250° in strong sealed tubes for several hours. On open- 
ing the tubes, sulphurous anhydride is evolved ia considerable quantity, Bas 
and on distillation, the product yields a deep red liquid of lower boiling 1457- 
point than the two known oxychlorides, together with the excess of fresh]; 
sulphur chloride, which contains dissolved sulphur. The red com- lime g 
pound has the composition $,OCl, and is formed in accordance with not a 
the equation 28,Cl], + 2S0.Cl, = 28.0Clk + SO, + S. It is also ob- that it 
tained, although with greater difficulty, by heating sulphur chloride at up wa 
250° with thionyl chloride saturated with chlorine, thus: S,Cl. + Cl, + and tr 
2SO0Cl, = 28,0C]. The compound $,0Ck, isa deep red liquid, with an harder 
odour resembling that of sulphur chloride, but more penetrating ; b. p. The | 
60—61°; sp. gr. at 0° = 1656. It is decomposed by water, with pre- reduc 
cipitation of sulphur, part of which is insoluble in carbon bisulphide, and lime + 
formation of hydrochloric, sulphuric, and sulphurons acids, together with hydra 
a notable quantity of thionic acids. When heated, it decomposes, even of cal 
below 100°, into sulphur chloride, chlorine, and sulphurous anhydride, is evo 
a portion of which recombines on cooling. This dissociation prevents acid a 
the accurate determination of the vapour-density of the compound. The 
Experiments at low temperatures gave as a mean result 3°87. The for se 
oxychloride reacts violently with absolute alcohol; hydrochloric acid, and ty 
ethyl chloride, and sulphurous anhydride being evolved. The colour- 
less liquid formed remains clear, but on distillation excess of alcohol Pre 
first passes over, then a large quantity of sulphur is precipitated, and (Phar 
finally normal ethyl sulphite distils over at about 150°. Precipitation 297) t 
of sulphur is also caused by addition of a trace of water to the clear hydre 
liquid. Possibly the alcoholic liquid contains an ether of an acid repea 
derived from 8,0;, the oxychloride being formed from 8,0, by the Ca2P 
substitution of Cl, for O. C. H. B. react 


INORGANIC CHEMISTRY. 695 


Action of Litharge on the Iodides of the Alkali-metals. By 
A. Dirre (Compt. rend., 92, 1454—1457).—Plumbous hydroxide is 
immediately attacked when treated with a solution of potassium 
iodide in a closed vessel, and is transformed into the oxyiodide 
9(PbI;,PbO) + H.0, which can be obtained in a well crystallised condi- 
tion. If, however, the operation is carried on in open vessels, the car- 
ponic anhydride in the air takes part in the reaction. Carbonate of 
lead is not attacked by iodide of potassium at the ordinary temperature, 
even when it is in excess, but in presence of free carbonic acid, which 
dissolves the carbonate, the compound PbI.,2KI 4- 4H,O is obtained, 

stallised in beautiful white needles. These reactions are quite in 
accordance with the thermic law of maximum work. 7. @. 


Influence of the Concentration of Hydrochloric Acid on the 
Solubility of Silver Chloride. By F. Ruyssen and E. Varenne 
(Compt. rend., 92, 1459—1461).—As stated in an earlier communica- 
tion (ibid., 92, 1161) the solubility of chloride of silver increases with 
the concentration of the silver nitrate solution with which it is pre- 
cipitated, but without showing any clearly marked regularity. The 
authors now find that other sparingly soluble chlorides, viz., mercurous 
chloride and lead chloride, also show a similar behaviour, and that the 
solubility of the silver chloride likewise increases with the concentra- 
tion of the hydrochloric acid. T. C. 


Basic Calcium Carbonate. By F. M. Raoutr (Compt. rend., 92, 
1457—1459).—Basic calcium carbonate, CaCO ;,CaO, is obtained when 
freshly burnt lime is heated in a current of carbonic anhydride. The 
lime glows strongly during the operation. That this basic carbonate is 
not a mixture of neutral carbonate and free lime is shown by the fact 
that it does not disintegrate on exposure to moist air, nor does it take 
up water when treated with dry steam at 200°. When finely powdered 
and treated with a small quantity of water, or even under water, it 
hardens like hydraulic cement, without any sensible evolution of heat. 
The hydrated product has the formula CaCO,,Ca(HO),, and when 
reduced to a powder and treated with water, it gradually loses all the 
lime which it cannot retain in the form of neutral carbonate. The 
hydrate loses water at a dull red heat, and is converted into a mixture 
of calcium carbonate and oxide. The same amount of heat (54°4 cals.) 
is evolved when the basic carbonate CaCO;,CaO is dissolved in nitric 
acid as when 2 mols. CaCO, are dissolved therein. 

The basic salt, 2CaCO,,CaO, is obtained when burnt lime is heated 
for several days in contact with carbonic anhydride; when powdered 
and treated with water, it behaves like the preceding compound. 

T. C. 

Preparation of Calcium Hypophosphite. By F. W. Suorr 
(Pharm. J. Trans. [3], 12, 824).—Rose has shown (Pogg. Ann., 12, 
297) that when calcium hypophosphite is boiled with calcium hydroxide, 
hydrogen is evolved, and calcium phosphate formed. The author has 
tepeated this reaction, which probably takes place as follows :— 
Ca2PH,0, + 2Ca(HO), = Ca,2PO, + 4H». It is owing to this 
reaction that calcium phosphate is formed when phosphorus is boiled 

3 a2 
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of Mgt 


with excess of calcium hydroxide. By boiling calcium hypophosphite 
oxychl 


with phosphorus, only small quantities of calcium phosphate ay 


formed, with no appreciable evolution of gas. L. T. O'S. ner 
tion 0 
Action of Sulphur on Glass. By W. Seveznerr (Jour. Ruy, HB scopic 
Chem. Soc., 1882, 124—130).—In the years 1877—79, Ebel publishej MgCl, 
the result of his researches on the existence of a normal glass. Hy J drous | 
fused different kinds of glass with sulphur, and states that the “normal (H,0 | 
glass” contains 2°5 silica for 1 of alkali, as only those glasses am J hydrat 
coloured yellow or brown on fusion with sulphur, which contain mor tion of 
alkali than corresponds with the above proportions, the sulphur having J The 
acted on the excess of free alkali. ; (H,0 
The author repeated Ebel’s experiments with different kinds of J compo 
glass, ordinary and “soluble,” containing from 1°5 to 3 of SiO, for] = 
of alkali. In all cases a coloration took place, and was the darker the Wh 
more alkaline was the glass. On treating the glass with acids, sul. 2 equ 
phuretted hydrogen was set free, the quantity of which diminished quesce 
with the dark colour of the glass. This proves that the glass contains dilute 
polysulphides of alkali-metals, but only when the fusion was carried only 
on in covered crucibles. If the crucibles are uncovered, the sulphur +19 
burns away. The author’s experiments contradict Peligot’s views, | 
according to which the dark colour of such glass is due to the presence Bo 
of a dark modification of sulphur. 722).- 
In presence of water, all alkaline silicates are decomposed with closel 
formation of alkaline polysulphides. This is the case even with ordi- from 
nary glass (e.g., of the composition Na,O,CaO,6SiO,) when boiled in was I 
fine powder with water and flowers of sulphur. In this case, the glass radiat 
is first decomposed by water into an alkaline silicate, which is then 
acted on by the sulphur. All these experiments contradict Ebel’s Co 
views on the existence of a normal glass, stable at all temperatures, Lecl: 
and even in presence of water. These 
The author moreover acted on powdered glass with sulphur, at a tem Ni He 
perature of 500°, in sealed tubes. The glass was completely decom- amm« 
posed, free silica and alkaline sulphides being formed. From glass of result 
the composition 6SiO.,CaO (or PbO),K,O (or Na,O) sulphur extracted batte 
from 13°5—21'5 of alkali. B. B. thom 
disso. 
Magnesium Oxychlorides. By G. Anpré (Compt. rend., 9%, cryst 
444-—446).—20 grams calcined magnesia were boiled with a solution form 
of 400 grams magnesium chloride in 500 grams water, and the solu- the s 
tion filtered. After some time the filtrate deposited a precipitate ap- have 
parently amorphous but really consisting of white microscopic needles, foun 
MgCl,,.MgO + 16H,O. The heat of formation of the compound was often 
determined by dissolving it in dilute hydrochloric acid, and measuring by § 
the heat developed, MgCl, + MgO (hydrated) + 16H,0 = 
MgCl.,MgO + 16H,0, develops + 42°36 cals. (H,O liquid), + Fy 
19°78 cals. (H,O solid). When dried in a vacuum until it ceases to By 1 
lose weight, this compound is converted into the oxychloride obta 
MgCl.,MgO + 6H,O, the heat of formation of which = + 33°76 cals. crys’ 
(H,0 liquid) or + 25°18 cals. (H,O solid). The combination of 10H,0 nati 
with this hydrate, therefore, develops + 8°6 cals., and the cumbination viz., 
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of MgO with MgCl, + 6H,0, crystallised, develops + 9°56 cals. Both 
oxychlorides are at once decomposed by water and alcohol. 

The oxychloride obtained by heating calcined magnesia with a solu- 
tion of magnesium chloride (Krause, Annalen, 165, 38), forms micro- 
scopic crystals, and when dried in a vacuum, has the composition 
MgCl,,l0MgO + 16H,O. The formation of this compound from anhy- 
drous magnesium chloride and hydrated magnesia develops + 33 cals. 
(H,O liquid), or + 10°2 cals. (H,O solid). When dried at 120°, this 
hydrate is converted into MgCl,,10MgO + 13H,0, the heat of forma- 
tio of which = + 28°6 cals. (H,O liquid), or + 10 cals. (H,0 solid). 
The combination with the last 3H,O, therefore, develops + 4°4 cals. 
(H,0 liquid). Dried over sodium hydroxide, the oxychloride has the 
composition MgCl,,LOMgO + 18H.,0, the heat of formation of which 
= + 36°8 cals. (H,O liquid). 

When 1 equivalent anhydrous magnesium oxide is fused with 1 and 
2 equivalents respectively of anhydrous magnesium chloride, deli- 
quescent friable compounds are obtained, which are decomposed by 
dilute hydrochloric and sulphuric acids, but the magnesia dissolves 
only very slowly. The heat of formation of MgO,2MgCl, is 
+ 19 cals., that of MgO,MgCl, + 18°4 cals. C. H. B. 


Boiling Point of Zinc. By J. Viowie (Compt. rend., 94, 720— 
722).—The boiling point of pure zinc is 930°, a number which agrees 
closely with that given by Becquerel, 932°; but differs considerably 
from that given by Deville and Troost, 1040°. The determination 
was made in an apparatus specially constructed to prevent cooling by 


radiation, &c. C. H. B. 


Composition of the Crystals deposited on the Zincs in 
Leclanché’s Battery. By A. Lonai (Gazzetta, 1881, 514—516).— 
These crystals were regarded by Priwoznik as zinc ammonium chloride, 
N,H,ZnCl,, and by Divers as a compound of zine hydroxide with sal- 
ammoniac, Zn(OH).,NH,Cl. Longi has arrived at a very different 
result. He examined crystals deposited on the zinc of a Leclanché 
battery which had been in action for a year, and found them to be 
thombic dodecahedrons, containing only 0°62 per cent. of zinc. On 
dissolving them in water, and leaving the solution to evaporate, 
crystals of pure ammonium chioride were obtained, having the usual 
form of octohedrons grouped in plumose tufts. It is remarkable that 
the small quantity of zinc contained in the original crystals should 
have caused them to assume the dodecahedral form, which is never 
found in pure sal-ammoniac crystallised from aqueous solution, but is 
often observed by the crystals of that salt in volcanic regions, as found 
by Silvestri in the fumaroles of Etna, and by others on eee a 

H. W. 

Further Notes on Actinium and on the Equivalent of Zinc. 
By T. L. Putrson (Chem. News, 45, 61).—The oxide has not yet been 
obtained free from zinc oxide. The purified zine oxide obtained in a 
crystalline state from the soda-solutions has served for new determi- 
nations of the equivalent of zinc; this appears to be a whole number, 
vz. 32. A sulphide of actinium has been obtained, which is only 
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slightly sensitive to the action of light; the darkening of the ord. 
nary form of the sulphide is prevented by the interposition of either 
white or blue glass of 2 mm. thickness. H. 


Gallium Oxychloride. By L. pz Botsnaupran (Compt. rend., 94, 
695—697).—A specimen of hydrated gallium chloride, prepared in 
1878, and enclosed in a sealed tube, remained unaltered for some time, 
but was found in 1881 to have changed to a mass of small crystals, 
surrounded by a liquid which had a strongly acid reaction. The crys. 
tals are small octohedrons with truncated angles, and without action 
on polarised light. They are only slightly soluble in water or nitric 
acid, but dissolye slowly in hydrochloric acid, and immediately in 
potash. Analysis leads to the formula GasO;Cle + 14H,0, o 
Ga,Cl,12H,0 + 2(Ga,03,H,0), a compound of a molecule of a hydrated 
chloride corresponding with aluminium chloride, with two molecules 
of a hydrated oxide corresponding with aluminium a : 

Aluminium Sulphates. By S. U. Pickerine (Chem. News, 45, 
121—122, 133—135, 146—147).—Nine basic sulphates of aluminium 
have been described, and the following research was undertaken with 
the object of proving the existence or non-existence of such com- 
pounds. Owing to the difficulty with which aluminium sulphate is ob- 
tained free from potassium, it was necessary to concentrate a solution 
of the commercial substance until it partially erystallises, and filter of 
the remaining solution, which was found to contain the base and 
acid in the proportion required by the formula Al,3SO,, and 
only very small traces of potassium. On washing the basic sulphates 
with water, they undergo slight decomposition, but, unlike the ferric 
sulphates, a portion of the base as well as the acid is dissolved in the 
ratio of about 20 to 80. Owing to the great difficulty attending the 
drying of the precipitates, they were analysed in the wet state with- 
out weighing, the ratio of alumina to sulphuric anhydride only being 
estimated. 

Precipitation with Sodium Carbonate-—When varying quantities of 
aluminiura sulphate are treated with varying amounts of sodium car 
bonate, no definite basic sulphate is precipitated. At first the basicity 
of the precipitate decreases gradually, and afterwards continues to in 
crease until it consists of pure alumina. The composition of the precipi- 
tates varies both with the amount of alkali added and the quantity of 
water present. The composition of the least basic of the precipitates in- 
dicates a body varying between 3A1,0,,2S0s, 65°69 per cent. Al,Os, and 
— = 68°02 per cent. Al.O;, or 2A1,0;,80, = 71°85 per cent. 
Al,Qs. 

Precipitation with Ammonia.—On adding increasing quantities of 
ammonia to aluminium sulphate, and filtering the precipitate after 
standing a few minutes, the basicity of the precipitate increases with 
the quantity of the alkali used, as is seen by Nos. 31—34 in the table. 
If, however, the precipitate is filtered as soon as it is formed, the 
opposite result is obtained (35—36). The solvent action of the alka- 
line solution on the precipitate is considerably diminished by in 
creasing the amount of water present, and in this case results similar to 
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those with sodium carbonate are obtained ; at first the basicity of the 

recipitate slightly diminishes, remaining constant during the preci- 
pitation of 45 per cent. alumina, after which it gradually increases 
until it consists of pure alumina. 


TaBiE 1.—Precipitation of Aluminium Sulphate with Ammonia. 


Al,O, in precipitate. Per cent. Al,O; 
Ditto in solution, in anhydrous 
taken = 100. precipitate. 

Eee 9 71324 
Pe 53 74°44 
SB. sss. 92 89°939 
GB ssc... 100 98°835 
Bc cews 13°1 76°328 
SB. 6.450 16°4 74°14 
By sociss D 71116 
BR. . sisve 21 69°494 
TTT 21 67:17 
BB...855 24 67°345 
Disvens 22 68°519 
isis sce 7 90°86 


These results, therefore, disprove Maw’s statement (Pogg. Ann., 11, 
80) that a basic sulphate of the composition Al,O;,SO, is obtained on 
adding an alkali to the normal sulphate; they do not even tend to 
show that the precipitates formed are definite compounds. 

Solution of Aluminium Hydrate and Basie Sulphate by Normal Sul- 
phate—On adding aluminium hydroxide to boiling solutions of the 
normal sulphate varying in strength from 40 to 50 per cent. to 1 
per cent. until the solution became cloudy, the basicity of the resulting 
solutions was found to increase with the strength of the sulphate solu- 
tion, and in all cases to exceed that of the normal sulphate (which 
does not lose sulphuric acid en boiling with water), the percentage 
of Al,O, being from 3483 to 33°532. Strongly ignited alumina is 
also dissolved by the boiling sulphate solution. 

When a solution of normal sulphate is treated with basic sulphate 
containing 68 per cent. Al,Os, the resulting sulphate contains 52°984 
per cent, Al,Os, considerably more basic than any obtained by the use 
of the hydrate, yet corresponding to no definite compound. On dilut- 
ing the solution with small quantities of water, no precipitate is 
a but large quantities produce an abundant flocculent preci- 
pitate. 

; Ignition of Ammonium Alum.—Ammonium alum when heated loses 
first its water, then the ammonium sulphate, leaving anhydrous 
iluminium sulphate, which on further heating in small quantities 
until it no longer loses weight, leaves pure alumina. The heated 
sulphate continues to dissolve in water until it contains about 32 per 
cent. Al,O,, after which an insoluble portion is formed, which in- 
creases with the time of ignition. By partially decomposing the 
aluminium sulphate obtained from the decomposition of ammonium 
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alum, and dissolving the mass in water, Marguerite (Compt. rend., 90, Ato 
1354) obtained rhombohedrons either simple or terminating in four. logica 
sided pyramids of the composition Al,O;,2S0;. The author has ob. the mi 
tained similar crystals which consist of potassium alum contained in weigh 
the ammonium alum as an impurity. No confirmation of Marguerite’s decide 
results could be obtained. chem! 

Aluminium Sulphate and Zine—When aluminium sulphate is As ' 
treated with zine at 100°, hydrogen is at first copiously evolved, but so far 
after from 24 to 40 hours the reaction becomes very slow, and a ments 
cloudiness appears, which gradually increases and a precipitate forms; action 
this, although not very dissimilar from that obtained by Debray he pt 
(Bull. Soc. Chim. [2], 7, 9) under similar circumstances in a platinum subst 
crucible, to which he gave the formula 5A1,0;,3S0;, yet it cannot be was d 
considered as a definite compound, since its basicity increases with the sa 
the dilution of the solution. The author’s experiments were carried In Ii 
out in glass vessels, but when platinum vessels are used, the reactions purel’ 
appear to be the same, but proceed more rapidly, owing to the couple af pl 
formed by the two metals. highe 

By digesting aluminium sulphate with zinc in the cold, Debray grou} 
obtained a jelly which, when washed, was found to contain 62°55 of ph, 
per cent. Al,O;. On repeating this experiment with solutions vary- the p 
ing from 17—3°3 per cent. sulphate, a jelly separates out in each case, alam 
although decreasing in quantity, until below the latter strength no when 
jelly was obtained, but a flocculent white precipitate. The jelly is physi 
dissolved by solution of normal sulphate, and is decomposed by water. the 1 
Hence Debray’s analysis must refer to the decomposed product. The salts 
analysis of the precipitate indicates a slight increase of basicity with to pr 
increase in the strength of the solution. It is further dependent on subst 
the temperature with which it varies inversely. Although the amount phou 
of Al,O; (66'339—64-625 in 7 experiments) agrees fairly well with the 
that required by the formula 3A1.,0;,3SO, = 65°687, yet considering same 
the influence of the strength of the solution and temperature, the strik 
author refrains from assuming that the precipitate has a constant of tl 
composition. these 

Decomposition of Basic Sulphates from Basic Solutions.—The precipi- the 2 
tates deposited from solutions of basic sulphates have no definite com- ae 
position, and the crystals containing 49°86 per cent. Al,O,, obtained than 
by Rammelsberg (Pogg. Ann., 43, 583), on keeping a basic solution by t 
of aluminium sulphate for several years, the author attributes to the to it 
presence of normal sulphate, since microscopic examination of the 
precipitates obtained by the author revealed no indication of crystal- V 
line structure. 

Basie Solutions Diluted with Water—On treating normal sulphate (Ga 
solutions with zinc, and diluting the clear solution until precipitates oxid 
are formed, these precipitates increase in basicity with the quantity of are 
zinc used, and consequently with the basicity of the solution. All nm 
attempts to prepare an acid aluminium sulphate were unsuccessful. dine 

These results, considered as a whole, show that the so-called basic ise 
sulphates of aluminium have no definite composition, and that their = 
composition varies continually with a variation in the physical condi- be 


tions under which they are produced. L. T. O'S. 
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Atomic Weight of Glucinum as determined by its Physio- 
jogical Action. By G. Bake (Chem. News, 45, 111).—In spite of 
the many experiments that have been made to determine the atomic 
weight of glucinum, its true position among the elements is still un- 
decided, as is shown by the conflicting views of a number of eminent 
chemists. 

As the physical properties of the metal and its compounds have not 
so far furnished data to determine its true position amongst the ele- 
ments, the author thinks the evidence derived from the physiological 
action of its salts may be of use in deciding this question. In 184() 
he published the fact that the physiological action of inorganic 
substances when introduced directly into the blood of living animals, 
was determined by their isomorphous relations, all the substances in 
the same isomorphous group causing analogous physiological reactions. 
In 1870, it was shown that amongst the compounds of the more 
purely metallic elements in the same isomorphous group, the intensity 
of physiological action was determined by the atomic weight, the 
higher the atomic weight of an element in the different isomorphous 
groups, the smaller the quantity required to cause the same amount 
of physiological action. Applying these facts to the determination of 
the position of glucinum as a member of the magnesium or of the 
aluminium group of metals, it has to be ascertained whether its salts, 
when introduced directly into the blood of living animals, give rise to 
physiological reactions analogous to those characterising the salts of 
the magnesium group, or such as are produced by introducing the 
salts of alumina and ferric oxide, and whether the quantity required 
to produce these reactions is in proportion to the atomic weight of the 
substance, considered as a member of one or other of these isomor- 
phous groups. The author found that the effects produced by 
the introduction of the salts of glucinum into the blood are the 
same as those caused by the salts of alumina and ferric oxide, and are 
strikingly different from the physiological reactions caused by the salts 
of the magnesium group. Again, the quantity required to produce 
these reactions agrees perfectly with its atomic weight as a member of 
thealuminium group. After performing some hundreds of experi- 
ments in ascertaining the physiological action of compounds of more 
than forty of the elements, the author considers the evidence furnished 
by the physiological action of the salts of glucinum to be decisive as 
to its position as a member of the aluminium group of metals. 


D. B. 


Molybdenum Dioxide. By F. Munro and R. R. Panenianco 
(Gazzetta, 1881, 501—506).—To obtain measurable crystals of this 
oxide, the authors heated 14°4 g. molybdic trioxide with _4 g. dry 
potassium carbonate and 7 g. boric oxide, these numbers being in the 
proportion K,0: MoO ;: B,0;. The heat is kept up for three or four 
hours. The crucible is left to cool in the furnace, and the crystals 
disseminated through the fused mass are separated by washing it suc- 
cessively with ammonia, water, hydrochloric acid, and finally with 
water again. A strong heat is required, as at low temperatures only 
‘few crystals are obtained in the midst of a reddish fused mass 
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resembling ferric oxide, and apparently consisting of the hydrated 
dioxide. 

The crystals, which are from 1 to 3 mm. long and 0°05 to 0°25 mm. 
thick, belong to the dimetric or quadratic system, having the axes 
a:¢=1:0°5774, Observed combinations coP.P; coP.Pco; coP.P.$P3; 
coP.4P4.Pco.P; and others of greater complexity. The crystals are 
opaque even in the thinnest lamine; they have a metallic to adaman- 
tine lustre, copper-red to lead-grey colour, and sp, gr. = 6°44 at 16°. 

Molybdenum dioxide is a member of the isomorphous group includ- 
ing the dioxides of tin, titanium, zirconium, and ruthenium. 100 parts 
of it yield, by oxidation, on the average, 11244 parts MoO,, a result 
which the authors regard as showing that the atomic weight of 
molybdenum is 96 and not 92. H. W. 


Silicomolybdic Acid. By F. Parmentier (Compt. rend., 94, 213 
—215).—The author has succeeded in isolating silicomolybdic acid, in 
the form of large and brilliant yellow transparent crystals. In colour, 
crystalline form, and the mode of preparation of some of its salts, this 
substance is analogous to phosphomolybdic acid. Both these acids 
precipitate salts of thallium, mercurous salts, alkaloids, and com- 
pound ammonias. They also precipitate salts of rubidium and cesium, 
and silicomolybdic acid is the most sensitive test for these elements in 
the presence of other alkali-metals. The formula for this acid is 
SiQ,,12Mo0O; + 13H,0, corresponding with that of Marignac’s silico- 
tungstic acid. R. R. 


Action of Arsenic and Phosphoric Acids on the Sodium 
Salts of Tungstic Acid. By J. Lerorr (Compt. rend., 92, 1461— 
1463).—A white semi-solid, amorphous, and very soluble precipitate, 
having the composition As,O;,3W O;,3Na,0,20H,0, is obtained when a 
very concentrated cold solution of one part of arsenic acid is mixed 
with a similar solution of four parts of neutral sodium tungstate. If, 
however, one part of arsenic acid be mixed with two parts of sodium 
ditungstate, and the solution evaporated, a new metatungstic acid is 
obtained, crystallising with 7 mols, H,O, in very fine yellow leaflets. 
To this acid, the name metaluteotungstie acid is given; it is also 
obtained if phosphoric acid is used instead of arsenic acid. The 
tungstic acid was determined by precipitation with acid quinine acetate 
and ignition of the precipitate. T. C. 


Researches on the Complex Inorganic Acids. By W. Gisss 
(Chem. News, 45, 29—31, 50—52, 60—61).—Phosphomolybdates.— 
Analytical methods; the phosphoric and molybdic acids were pre- 
cipitated together from the boiling solution by mercurous nitrate with 
addition of mercuric oxide. After burning the filter-paper with due 
precaution, a known quantity of normal sodium tungstate is added, 
and the mixture gradually raised to fusion. The sum of the two 
oxides is thus found ; the phosphoric acid is afterwards determined, and 
the molybdic acid found by difference. If the phosphoric acid be pre- 
cipitated with magnesia mixture and reprecipitated, there remains @ 
mean error of 0°65 per cent. of the phosphoric acid estimated. The 
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precipitated double phosphate may be better purified by solution in 
hot dilute acid, and reprecipitation with ammonium sulphide, the pre- 
cipitate being then boiled once or twice with more ammonium sulphide. 
For the estimation of water, it is often necessary to add sodium tung- 
state to prevent volatilisation of molybdic acid. 

Twenty-four Atom Series.—Precautions to be observed in preparing 
the octohedral hydrated acid are given. The analyses of this body gave 
the ratio 24MoO,,P,0; with 62H,0; but considering previous analyses 
by Finkener and Debray, the syrupy nature of the mother-liquor, and 
the constitution of phosphotungstic acid, the author holds it to contain 
| mol. water less. The ammoniun salt, according to Finkener, con- 
tains always 24Mo0O,,P,0;, with varying percentages of water and 
ammonia; an analysis of such a compound is given; but there is also 
evidence that, as in the case of the phosphotungstates, there are series 
of phosphomolybdates in which the ratio of the molybdic to the phos- 
phoric oxide is as 20: 1, as 22: 1, andas 24: 1. Attempts were made 
to obtain well-defined salts with the cobaltamines, but only one 
crystalline salt was obtained, viz., by adding croceocobalt chloride to 
an acid solution of 7:3 ammonium molybdate and sodium phosphate. 
Its analysis gave the formula 24Mo0O;,P,0;,CcO,2H,O + 21 Aq, where 
CcO = Co,(NHs3).(NO,),0. 

The potassium salt prepared similarly to the ammonium salt gave the 
formula 24Mo00,,P.0;,2K,0,H.O + 3Aq. 

The twenty-two atom series has been partially examined by Rammels- 
berg, but not with very satisfactory results. Two anaiyses are given of the 
ammonium salt, which both give the formula 22MoOs;,P.0;,3(NH,),0 
+ an undetermined amount of water of crystallisation. An acid 
potassium salt was prepared and found to be 22Mo0,,P,0;,3K,0 + 
22Mo00;,P,0;,2K,0,H,O + 21Aq. 

Twenty Atom Series.—The only salt obtained is one of ammonium, 
resembling the previous ones in appearance and formation. Its 
analysis gave 60MoO,,3P.0;,8(NH,),0,H,0 + 11Aq, but this cannot 
be considered certain. A silver salt, described by Debray as belong- 
ing to this series, was examined, but the preparation was not homo- 
geneous, 

An eighteen atom series of sodium salts exists according to Finkener. 
Sixteen Atom Series.—In preparing the 5°3 atom ammonium salt, a 
white crystalline precipitate was formed, giving on analysis— 


16Mo0;,P-,0;,3(NH,),0 + 14Aq. H. B. 


Holland’s Process for Melting Iridium. By W. L. Duper 
(Chem. News, 45, 168—169).—A ready method of melting iridium 
has been discovered by Holland, who brings a small piece of the metal 
to a high temperature in a hessian crucible, and then quickly adds a 
stick of phosphorus, when, after the fumes have cleared away, the 
metal is found in the molten state, having taken up a certain amount 
of phosphorus. Since the presence of phosphorus interferes with the 
use of the metal for the manufacture of the so-called “diamond 
pointed” pen, it is freed from this element by heating it several 
times to a very high temperature in a bed of lime, contained in a 
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hessian crucible, allowing it each time to remain in the furnace for 
a longer interval than during the preceding operation. According 
to the analyses of Clarke, a sample of the metal thus treated contains 
7°5 per cent. of phosphorus. The dephosphorisation renders the metal 
tougher and slightly porous, but as refractory as the original. 

Melted by this method, the iridium is crystalline and harder 
than the natural metal, being nearly as hard as the ruby; it cuts glass 
readily, and the hardest file is unable to touch it. It is of a steel-grey 
colour, is not attacked by acids, and does not tarnish. Natural grains of 
iridosmine are sometimes laminated in structure. Violle (this Journal, 
Abstr., 1880, 149) gives the melting point of iridium’as 1950°. 

On substituting iridium for the carbon filament. in the incandescent 
lamp, and using it in the open air, the durability of the metal was 
found to be satisfactory ; but a considerable increase in the amount of 
electricity was necessary to achieve the same result. 

It has also been tried in the are lamp, when a rod of iridium was 
substituted for the negative carbon of the lamp. After burning for 
half an hour the metal was apparently unaffected, and even after 
burning for 70 hours the metal suffered no appreciable loss. In this 
case the amount of electricity required is less than for the ordinary 
lamp, and the point of light is always in the same position, so 
that it can be used with a reflector, and the clockwork can be dis- 
pensed with. The light is very steady, since there is no burning and 
crumbling away of the lower point as when carbon is used. 


L. T. O'S. 


Note on the preceding paper by Kk. B. Warder.—The analogy between 
the dephosphorisation of iridium by the use of a basic lining, and that 
of steel is pointed out. 

Fused iridium is used for the points of ruling and drawing pens, 
stiles and contact points for telegraphic keys, and may soon be used 
in the place of jewels for bearings in watches and for magnetic compass 


bearings.—L. T. O'S. 


Mineralogical Chemistry. 


Hieralite, a New Mineral. By A. Cossa (Compt. rend., 94, 
457—458).—Near the fumaroles of the crater of the island Vulcano 
(Lipari) are found greyish stalactiform concretions of a spongy texture, 
intersected by veins of selensulphur, and coated here and there with 
efflorescences of iron and ammonium chlorides. They contain micro- 
scopic plates of boric acid, and a large number of very small crystals. 
When the concretions are treated with a large quantity of water, 
about three-fourths dissolve, and the filtered solution, which has an 
acid reaction, immediately deposits a considerable quantity of gela- 
tinous matter. This on drying is converted into a mass of small 
colourless monometric crystals, the principal form being the cube, 
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modified by the faces of the octohedron. It is potassium fluosilicate, 
K.SiF,;. The author obtained 200 grams of the fluosilicate from 3 kilos. 
of the concretions. For this natural fluosilicate he proposes the name 
hieralite, from Hiera, the Greek name for the island Vuleano. Hieralite 
is associated in the concretions with selensulphur, realgar, mirabilite, 
glauberite, boric acid, and potassium, cesium, and rubidium alums, 
together with compounds of arsenic, iron, thallium, zinc, tin, bismuth, 
lead, and copper, soluble in water. With the exception of iron, the 
most abundant metal in the aqueous solution is tin, possibly in the 
form of an alkaline fluostannate. C. 


Spherulites in Eruptive Rocks. By A. Micnen-Levy (Compt. 
rend., 94, 464—466).—In the optical examination of spherulites, the 
author has employed a parallel quartz plate, placed at an angle of 45° 
between the Nicol prisms, with the following results :— 

(1.) Felsite spherulites, with black cross (a), small section, very regu- 
lar, and finely radiated, occurring in tertiary pearlites and rhyolites, 
and in permian pitchstones and felsitic porphyries. These are impreg- 
nated with colloidal opal. The fibres behave as negative crystals, and 
the spherulites owe their optical characteristics to the compression of 
a colloidal or vitreous substance; ()) spherulites of larger section 
from rhyolites, felsitic porphyries, and pyromerides. These are often 
associated with the preceding group, but the fibres are more distinct, 
and often show concentric zones of growth. The fibres behave as 
positive crystals, and are true quartz crystals arranged radially. Here 
and there, however, opal predominates. 

(IL.) Felsitic spherulites with globular quartz. These are confined to 
a family of acid rocks, intermediate between felsitic porphyries and 
the microgranulites. The fibres are entirely extinguished four times 
during a complete revolution of the Nicols. The spherulites are 
composed of a substance still partly colloidal, and when they surround 
a fragment of bipyramidal quartz, the extinction of the spherulite and 
that of the nucleus takes place at the same time. 

(III.) Felspathic spherulites. The use of the quartz plate confirms 
the author’s previous supposition that the spherulites of the variolite 
of the Durance are composed of microlites of oligoclase, which behave 
as negative crystals. C. H. B. 


Voleanic Ash ejected from Etna on January 23,1882. By 
L. Ricctarpi (Compt. rend., 94, 586—587).—This ash has a deep grey 
colour, is magnetic, and when moistened has a strongly acid reaction. 
Water extracts from it chlorides and sulphates, and acquires an acid 
reaction. It is not completely decomposed by mineral acids, and when 
heated gives off a large quantity of sulphurous anhydride. After igni- 
tion it contains no chlorine. The ash has the following composition :— 


Na,O + 
SiO,. SO. Al,0s. FeO. Cad. MgO. Cl =s«K«O. 
37°82 20°57 9°97 14:05 11°98 3°64 1:02 0-95 
It also contains traces of titanium, chromium, manganese, and phos- 
phoric acid. Microscopic examination shows that it is composed of 
crystalline fragments, mixed with entire crystals of felspar, fragments 
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of different coloured glasses, and a large quantity of magnetite. It 
would appear from this that lavas exist in a crystalline condition in 
the interior of the volcano, and retain this condition when gradually 
cooled, but acquire a superficial vitreous structure if cooled rapidly. 
C. H. B. 

Mineral Water from Amherst, British Burmah. By R. 
Romanis (Chem. News, 45, 158). 


CaCO. K,CO;. Na,CO;. MgCO,. CaSiO,. 
Parts per million.. 1092°6 57°8 27°0 23°2 31-1 
Al,O; and Fe,O3. Total. 

2°8 12446 

L. T. O'S. 


Organic Chemistry. 


New Compound of Carbon with Sulphur and Bromine. By 
C. Hett and F. Urecu (Ber., 15, 273—279).—The authors at the out- 
set draw attention to the unsatisfactory results obtained in investi- 
gations on the action of bromine on carbon bisulphide. On allowing a 
mixture of carbon bisulphide and bromine in the molecular proportion 
CS, : 2Br, to stand for a day, and then subjecting the mixture to a 
slow distillation slightly below 100°, an oily residue is obtained, which 
does not solidify in the absence of moisture. But on the addition of 
water, or preferably of aqueous alcohol, colourless prismatic crystals 
separate out of composition C©,8;Brs. This compound, which the 
authors name carbotrithiohexbromide, melts at 125°, and decomposes 
at higher temperatures, with evolution of brownish-red vapours (sulphur 
bromide?) ; it is appreciably volatile at ordinary temperatures, and on 
slightly warming evolves a peculiar odour. 

It is insoluble in water, alcohol, and ether, easily soluble in carbon 
bisulphide and bromine. By heating with concentrated soda or baryta 
solution, it is decomposed, probably thus: C,S;,;Br; + 12NaOQH = 
2Na.CO; + NaS; + 6NaBr + 6H,0; with excess of lead oxide in 
presence of air, it undergoes the reaction C.S,Br, + 8PbO + O, = 
2PbCO; + 3PbBr, + 2PbS + PbSO, The authors conjecture that 
the first product of thc action of bromine on carbon bisulphide is carbo- 
dithiotetrabromide, CS,Br,, which they were unable to isolate in the 
pure state; it is probable that this compound would readily give up 
sulphur bromide, and yield carbotrithiohexabromide, thus :—2CS,Br, — 
SBr, = ©,8;Brz. The authors also suggest several constitutional 
formule for this substance, but consider the formula Br,C.S.S.S.CBr; 
as the most probable. V. H. VY. 


Crystallised Anhydrous Grape-sugar. By A. Brur (Chem. 
News, 45, 1,9).—By introducing some anhydrous crystals of grape- 
sugar into a concentrated aqueous solution of that substance, the 
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author obtained large quantities of crystallised anhydrous grape-sugar, 
which hitherto has been obtained only from the alcoholic solution. In 
order to obtain the crystals readily, the solution should contain some 
12 to 15 per cent. water, and should cool slowly, the temperature not 
falling lower than 30° C. 

By keeping concentrated solutions of grape-sugar at 30° for some 

time, the anhydrous compound may be crystallised, without the intro- 
dnetion of other crystals. The crystals thus obtained dried at 30—40”, 
contain 0°2 per cent. moisture, estimated at 130°; they are neutral, 
and melt at 141—145°, and show bi-rotation. 32°68 grams of the 
pe-sugar, dissolved in cold water and examined immediately, gave 
202—204° on the scale of a Ventzke-Soleil instrument, and on standing 
24 hours 101—102°. According to Landolt it should show 100°, but 
this figure is calculated from an assumed specific rotation [@]) = 53°0, 
which is only correct for solutions containing 10 grams sugar per 
100 cm. solution, but for solutions containing 32°68 grams per 100 cm. 
[a]p = 32°57, according to Tollens, from which 32°68 should show 
101°1 on the scale, whilst actual determinations for mono-rotation gave 
101—102. 
Since anhydrous grape-sugar crystallises in prisms, which form loose 
aggregations, its crystallisation in the anhydrous state from aqueous 
solutions affords a ready method of separating it from the impurities 
formed by the action of the sulphuric acid on the sugar in its prepara- 
tion from starch. L. T. O'S. 


Specific Rotation of Maltose. By E. Sanpwik (Zeits. f. Physiol. 
Chem., 5, 427—430).—These investigations were made with a very 
pure specimen, prepared by v. Mering, and solutions of various degrees 
of concentration were employed. As the mean of a series of examina- 
tions, the results of which agreed very closely, the author obtained 
+ 150 as the rotation, the same as that found by O’Sullivan. Dilu- 
tion and rise of temperature did not appear to affect the rotation ; on 
the other hand it was found to be less in freshly prepared solutions, 
and did not become normal for some hours. we 


Galactin. By A. Montz (Compt. rend., 94, 453—455).—Powdered 
lucerne seeds are treated with water containing a little normal lead 
acetate, and the solution thus obtained is mixed with a slight excess of 
oxalic acid, to precipitate the lead and dissolved lime. ‘he liquid is 
filtered, and the filtrate mixed with 14 vols. of alcohol of 92°, when a 
white precipitate is obtained, which is washed with dilute alcohol, 
redissolved in water, and reprecipitated by addition of alcohol. When 
dried by exposure to air, it forms white translucent round masses, 
which contain small quantities of mineral matter. They swell up in 
water, and dissolve slowly, like gum arabic, forming a sticky but 
limpid solution, which is precipitated by basic but not by normal 
lead acetate, and behaves generally with metallic compounds like a 
solution of gum arabic. The substance has the composition C,H,)Q; ; 
has a dextrorotatory power for the ray D of + 846°, and when 
treated with nitric acid yields large quantities of mucic acid. When 
treated with very dilute mineral acids at 100°, it is slowly converted 
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into a non-crystallisable sugar, and a sugar which forms hard brilliant 
crystals, and is identical with the a-galactose obtained by Fudakowsiky 
from milk-sugar. In consequence of this decomposition, the author 
proposes for the white compound the name galactin. This gum is 
widely diffused in the vegetable kingdom, and is especially abundant 
in the seeds of leguminous plants, particularly in those which do not 
contain starch. It is digested by animals, but could not be inverted 
by the action of saliva or pancreatic juice. It is possibly the source 
of the sugar in the milk of herbivora. C. H. B. 


The Mucin of Helix Pomatia and a New Carbohydrate 
(Achrooglycogen) from the same. By H. A. Lanpwenr (Zeitschr. 
f. Physiol. Chem., 6, 74—78).—According to the author, when the 
mucin of Helix pomatia is treated with 1 per cent. sulphuric acid, it 
yields grape-sugar, whereas inucin from other sources yields only a 
reducing substance. The grape-sugar cannot be derived from glycogen, 
since the iodine reaction fails entirely in the freshly expressed secretion, 
and in the mucin prepared from it. The author, however, succeeded 
in obtaining a carbohydrate, for which he proposes the name 
‘‘achrooglycogen.” In order to prepare it, he directs that the mucin 
obtained from the snails shall be treated with 5 to 10 per cent. caustic 
potash, and the proteids separated by Briicke’s solution (potassio- 
mercuric iodide), the solution filtered, and the filtrate precipitated by 
alcohol. The material thus obtained, after being washed with absolute 
alcohol and dried, is an amorphous, white, tasteless powder, readily 
soluble in water. The solution is strongly opalescent, gives no iodiue 
reaction, and does not reduce an alkaline copper solution. By boiling 
with acids or by digestion with saliva or diastase, the substance is 
converted into dextrin and grape-sugar. W.N. 


Vasculose. By KE. Frémy and Ursain (Compt. rend., 94, 108— 
112).—Vasculose may be obtained from almost any vegetable tissue, 
but elder-pith is preferred as yielding it in a pure state. The pith 
is first treated with neutral solvents and with dilute alkaline solutions, 
and then boiled with weak hydrochloric acid, by which the paracellu- 
lose is converted into cellulose ; it is subsequently thoroughly exhausted 
with the ammonio-cupric reagent. The residue is vasculose, which has a 
slightly yellow colour, and preserves the form of the original tissue, 
although the latter may have lost half its substance by the removal of 
celluloid matters. 

Vasculose is insoluble in all neutral liquids, is not changed by boil- 
ing with dilute sulphuric, hydrochloric, or phosphoric acid, or by boil- 
ing, in alkaline solutions; but it is rapidly acted on by oxidising 
agents, the products being a series of resinous acids, of which those 
first formed are almost insoluble in alcohol, whilst the last formed dis- 
solve in that liquid and also in ether. The prolonged action of atmo- 
spheric oxygen appears also to convert vasculose into resinous acids, 
soluble in alkalis, and this explains the decay of certain woods on 
exposure to the weather. Vasculose is rapidly changed when heated 
under pressure with alkaline solutions at about 130°; by fusion with 
potash, it is immediately transformed into ulmic acid. This is the 
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source of the ulmic acid produced in the same treatment of wood, the 
cellulose being converted into acetic and oxalic acids. Im the distil- 
lation of wood, it is more particularly the vasculose which yields the 
methyl alcohol and the acetic acid. The composition of vasculose is 
represented by the formula C,H» Oi. 

Vasculose is the substance by which the cells and fibres of vegetable 
tissues are united, and it sometimes also forms continuous transparent 
membranes. The hardness of woody tissue depends on the proportion 
of vasculose contained in it; for instance, the wood of the poplar con- 
tains only 18 per cent. of vasculose, whilst ebony has 35 per cent., 
iron-wood 40 per cent., and the endocarps of nuts 60 per cent. Fibres, 
such as hemp and flax, are connected by layers of vasculose, the 
greater or less thickness of which affects the processes of retting and 
bleaching; and as this vasculose may be removed by suitable reagents 
without injury to the strength of the fibres, a certain chemical treat- 
ment according to the foregoing indications, may afterwards be found 
of high utility in industrial operations. . R. R. 


Tertiary Amines: Influence of Heat on Allyltriethylam- 
monium Bromide. By E. Resoun (Compt. rend., 92, 1464—1466). 
—The quarternary ammonium bromides do not split up directly on 
dry distillation into alkyl bromide and tertiary amine bases, but give 
a series of other products in addition, Thus allyitriethylammonium 
bromide, under these circumstances, gives not only allyl bromide and 
triethylamine, which recombine almost wholly on cooling, but also 
ethylene, ethyl bromide, allyl tribrumide, diethylamine, and a primary 
base, probably allylamine. The same products, together with ethyl 
allyl ether, are likewise obtained when the same bromide is distilled 
with potash. T. C. 


Normal Butaldehyde-ammonia and Normal Amidovaleric 
Acid. By A. Lipp (Annalen, 211, 354—365).—When a mixture of 
ammonia and normal butaldehyde is exposed to a temperature of zero, 
rhombic pyramids of butaldehyde-ammonia, containing 35 mols H,O, 
are deposited. The crystals melt at 30°; at a temperature above 4° 
they slowly undergo spontaneous decomposition. 

The normal amidovaleric acid obtained by the addition of strong 

hydrochloric acid to the product of the action of hydrocyanic acid on 
butaldehyde-ammonia is deposited from alcohol in plates, and from an 
aqueous solution in needles. When cautiously heated, the crystals 
sublime without melting, but decompose when suddenly heated. The 
acid has a sweet taste. 
The hydrochloride forms glistening transparent prisms, soluble in 
water and alcohol. The crystals deliquesce on exposure to moisture. 
The platinochloride, (C;H,,NO.C\)2,PtCh, erystallises in yellowish-red 
deliquescent prisms, soluble in water and alcohol. 

The nitrate forms flat needles or plates, which are sparingly soluble 
in alcohol, but dissolve freely in water. 

The salphate has only been obtained in the form of a syrup. 

Copper normal amidovalerate, (CsH,)NO,).Cu, is a pale blue crystal- 
line salt, sparingly soluble in water. ; 

VOL. XLU. 3b 
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Silver amidovalerate, Cs;H,NO,Ag, crystallises in microscopic 
prisms, sparingly soluble. 

From the above description of the properties of this acid it is obvious 
that the amidovaleric acid discovered by Gorup-Besanez (Annalen, 
98, 1) is not the normal acid. C. W. 


New Combinations of Aldehydes with Phosphonium Iodide. 
By J. pe Girarp (Compt. rend., 94, 215—217).—By the direct action 
of valeraldehyde on phosphonium iodide, the author has obtained a 
compound having the composition (C;5H,O),,PH,I. Propionic, salicylic, 
and benzoic aldehydes gave analogous compounds. R. R. 


Presence of Furfural in Fermented Liquids. By K. Forsrer 
Ber., 15, 322—324).—In order to investigate Jorissen’s reaction, and 
to decide the question whether the presence of fusel oil and other pro- 
ducts is dependent on the process of fermentation, or is caused by 
some other change, the author has examined the distillates of fer- 
mented candy-sugar, starch-sugar, malt-liquors, and unadulterated 
wine. It is invariably found that these distillates contain fur- 
fural, the presence of which can be ascertained by extraction with 
chloroform, evaporating, taking up the residue with alcohol, and then 
testing with aniline and hydrochloric acid. In conclusion, the author 
remarks that the detection of amyl alcohol, based on Jorissen’s reaction, 
is erroneous; that there is no satisfactory method for the quantitative 
estimation of small quantities of amyl alcohol in fermented liquids, 
and that all suspicion against the use of starch-sugar, based upon the 
supposed formation of a large proportion of fusel oil, must be 
attributed to incorrect experimental results. \= = 2 


Nitro-acids derived from Ketones. By G. Cuancen (Compt. 
rend., 94, 399—403).—The author has continued his investigations of 
the acids formed by the action of nitric acid on ketones (Compt. reni., 
87, 1405). Amyl-nitrous acid, CyHy.C(NO,).H, obtained by the action 
of nitric acid on normal hexyl ketone, is a colourless oily liquid, 
heavier than water, and converted by reducing agents into normal 
valeric acid. ‘The potassium salt forms yellow greasy-looking plates, 
which are only wetted with difficulty. It readily forms supersaturated 
solutions. The silver salt resembles the potassium compound, but 
is less soluble. It is not sensibly altered by exposure to light. Butyl- 
nitrous acul, C;H;.C(NO.).H, prepared by the action of nitric acid on 
the more volatile portion of the crude hexyl ketone obtained from fer- 
mentation caproic acid, is a colourless oily liquid, heavier than water, 
and is converted into normal butyric acid by reducing agents. Its for- 
mation in this manner indicates the presence of orthovaleric acid in 
the caproic acid produced by fermentation. The potassium salt forms 
yellow prisms, and the silver salt also crystallises easily. Hexyl-nitrous 
acid, Cs;H,,.C(NO,',H, is formed, together with caproic and acetic 
acids, by the action of nitric ac id on hexyl methyl ketone. It is a 
colourless oily liquid, heavier than water, and converted into normal 
caproic acid by reducing agents. Its formation by this reaction affords 
further proof of the fact that when a mixed ketone is treated with 
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nitric acid, the nitroxyl groups unite with the highest alcohulic 
radicle. 
The formation of these acids is therefore characteristic of ketones 
containing normal alcohol-radicles. Ketones containing iso-primary 
radicles, however, behave differently. For example, isopentyl ketone 
yields ethyl-nitrous acid when treated with nitric acid, and isobutyl 
ketone behaves in a similar manner. The reaction thus distinguishes 
between normal and iso-primary alcohols, and may also, in certain c: Uses, 
give definite indications as to the constitation of the acids and a 
C. B 
Action of Potassium Cyanide on Potassium Trichloracetate. 
By E. Bourcoin (Compt. rend., 94, 448—449).—In order, if possible, 
to obtain the compound CH, 0.( = = C,H,0, + 300,), 50 grams trichlor- 
acetic acid were dissolved in thrice their weight of water, neutralised 
with potassium hydrogen carbonate, and heated to about 75—85° with 
100 grams powdered potassium cyanide. The products of the reaction 
are carbonic anhydride, hydrocyanic acid, chloroform, and potassium 
carbonate and chloride, together with a black substance, soluble in 
water, slightly soluble in alcohol, insoluble in ether. No new organic 
acid is formed. In this reaction the potassium cyanide acts like an 
alkali, thus: KC,Cl,0, + KHO = K,CO, + CHCl;. The same results 
are obtained when the trichloracetic acid is only half neutralised. 
When free trichloracetic acid is treated directly with potassium 
cyanide at a temperature below 60°, the liquid gradually darkens, 
without evolution of gas, chloroform is formed, and the solution, after 
saturation with hydrochloric acid, yields to ether a crystalline com- 
pound, which the author is investigating. C. H. B. 


Caproic Acid Present in Rosin Oil. By W. Kee and C. 
Wartu (Ber., 15, 308—312).—One of the authors bas already shown 
that from the lower boiling fractions of rosin oil a number of acids of 
the general formula C,H2n+;,COOH can be extracted by soda, amongst 
which are isobutyric, caproic, and oenanthylic acids. . In order to 
identify the caproic acid, the mixed acids were converted into ethyl 
salts, which were separated by fractional distillation. The ethyl 
caproate (b. p. 150—155°) was saponified, the potassium salt decom- 
posed by hydrochloric acid, and the free acid distilled over. The 
calcium salt crystallises in radiating silky needles ; it is less soluble 
in hot than in cold water; the potassium and sodium salts could not 
be obtained in a cry stalline form. The silver salt separates from hot 
water in delicate star-like needles; the zinc salt forms grouped 
needles ; the copper salt a dark green precipitate ; the cadmium — an 
amorphous viscous mass ; and the amide, colourless needles (m. p. 95°). 

The acid itself is comp! letely oxidised by alkaline becersmlh on: the 
tion, at least no intermediate products could be obtained. From these 
properties it appears that the caproic acid of rosin oil is methyl propy|- 
acetic acid, CHMePr.COOH. ¥v. mw Vi. 


Action of Phosphorus Pentachloride on Ethyl Acetoacetate. 
By B. S. Burton (Amer. Chem. J., 3, 27—34).—The first stage of 
this reaction is probably the formation of 8-dichlorobutyric chloride, 
3b2 
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according to the equation :—CH;.CO.CH,.COOEt + 2PCl; = 2POCI, 
+ EtCl + CH;.CCl,.CH,.COCI. This compound then loses hydrogen 
chloride, the hydrogen being taken partly from the «-position, and 
partly from the CH;-group at the end, and there are formed simul. 
taneously two isomeric chlorocrotonic chlorides, thus :— 


a(CH;.CCl,.CH;.COCl) = aHCl + 6(CH,.CCl : CH.COC!) 
+ (a — b)(CH, : CCl.CH:.COCI). 


The product treated with water gives the corresponding chloro. 
crotonic acids, and these are converted by sodium-amalgam into 
crotonic and isocrotonic acids, 


CH;.CH : CH.COOH and CH, :CH.CH,.COOH. 


The ethylic ether of methylacetoacetic acid treated in like manner 
might therefore be expected to yield two isomeric methylerotonic 
acids, but in fact it yields only one, so that there is a very marked 
difference in the action of phosphorus pentachloride on the ethylic 
ether of acetoacetic acid, and on that of its methyl-derivative. To 
throw light on this difference,.the author examined the action of the 
pentachloride on ethylic diethylacetoacetate, CH;.CO.CEt,.COOEt, 
expecting thereby to obtain a diethylcrotonie chloride. The action, 
however, took place in a different way, methyl chloride being evolved, 
and the liquid product, when distilled in a current of steam, yielding 
a colourless oil, which, after treatment with caustic soda, washing 
with water, drying over sulphuric acid, and keeping in contact with 
potassium carbonate, was neutral to test-paper, and gave by analysis 
numbers leading to the formula C,;H,,ClO,.. This body is regarded 
by the author as probably having the constitution of a lactone, 
CHCI.CEt,.CO. When treated with sodium-amalgam, it gives up its 
RE SS 
chlorine, and is converted into diethylacetie acid, CHEt,.COOH, 
together with another product, the nature of which has not yet been 


made out. H. W. 


Ethyl Succinosuccinate, the Product of the Action of the 
Alkali-metals on Ethyl Succinate. By IF’. Herrmann (Annalen, 
211, 306—343).—After referring to the investigations of Fehling 
(Ann., 49, 192), Geuther (Jenaische Zeitschrift fiir Medicin, 2, §7), 
Rumpf and Remsen (Ber., 8, 1409), on the action of potassium or 
sodium on ethyl succinate, the author describes the following method 
for preparing diethyl succinosuccinate. 80 grams of finely divided 
sodium are gradually added to 300 grams of ethyl succinate contained 
in a flask, which is closed by a cork provided with a mercury valve. 
After five or six weeks the contents of the flask are passed through a 
sieve to remove the unaltered sodium, the finely divided powder is 
treated with hydrochloric acid, and the insoluble residue is dissolved 
in boiling aleohol, and afterwards recrystallised from ether. Diethyl 
succinosuccinate forms pale green asymmetrie crystals, which exhibit 
blue fluorescence. It is soluble in warm ether, benzene, alcohol, 
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troleum spirit, carbon bisulphide, glacial acetic acid and strong sul- 
phuric acid. At the ordinary temperature, it is but sparingly soluble 
in any of these menstrua. The alcoholic solution gives a cherry 
coloration with ferricchloride. ‘The specific gravity of diethyl] succino- 
succinate at 18° is 1°4057. It melts at 156°. 

By the action of potassium or sodium on a solution of diethyl suc- 
cinosuccinate in benzene, or by the action of alcoholic potash or soda 
on the ethereal solution, one or two hydrogen-atoms are replaced by 
potassium or sodium, forming unstable white mono-, and red or orange 
coloured dimetallo-compounds. ; 

Diethyl succinosuceinate is not acted on by acetic anhydride. It 
dissolves in soda-lye, forming a yellow solution, which gradually 
becomes colourless, and deposits some of the unaltered diethyl succino- 
suecinate. If carbonic anhydride is passed into the colourless alkaline 
liquid, the filtrate on aciditication with acetic acid deposits a crystal- 
line precipitate of monethy] succinosuccinate. The addition of hydro- 
chloric acid to the filtrate from this precipitate tlrows down succino- 
succinic acid. 

Monethyl succinosuccinate, CsH,O,.HCOOEt, is deposited from an 
ethereal solution in pale yellow prisms soluble in alcohol. It 
melts at 95°, with evolution of carbonic anhydride and formation of 
ethy! succinopropionic acid. A similar decomposition takes place on 
boiling this salt with water. 

CH,.CO.CH.COOEt 

Ethyl succinopropionate, | is an oily liquid, soluble 
H,.CO.CH, 

in aleohol, ether, and hot water, forming fluorescent solutions, which 
have a bitter taste, and give a violet coloration with ferric chloride. 
It cannot be distilled without decomposition, except in a current of 
steam. 

Succinosuccinic acid, CsHgO,(COOH),., forms minute needle-shaped 
crystals, soluble in alcohol. ‘This solution gives a violet coloration 
with ferric chloride. On dry distillation, quinone tetrahydride, C,H,O., 
is obtained; this bedy unites with bromine, forming bromanil. 
Succinuproptionic acid, prepared by the action of an excess of alkali 
on diethyl succinosuccinate for several days, was obtained in the form 
ofasyrup. By using a larger excess of alkali and allowing the reac- 
tion to go on for 14 days, other products are formed: the alkaline 
solution is neutralised with sulphuric acid, gently evaporated, and the 
residue extracted with alcohol. ‘The syrup is treated with water and 
barium carbonate, evaporated to dryness, and again treated with 
alcohol, which leaves a barium salt, C,H.BaO, + 2H.O, undissolved. 
The aicoholic solution deposits colourless crystals of the composition 
2(C;H,O.) + H.O. The crystals are soluble in water. They effloresce 
at 110°, and melt at 170° with decomposition. On dry distillation in 
a current of carbonic anhydride, quinone tetrahydride and a resinous 
substance are formed. ‘The acid contained in the barium salt men- 
tioned above crystallises in colourless rhombic plates (m. p. 13°), 
soluble in water and alcohol. This acid forms crystalline potassium, 
sodium, and ammonium salts, insoluble in alcohol. ‘he silver sal., 


C;H,Ag.O,, is amorphous. 


Te » 
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CH.CO.CH.COORt 
Diethyl quinonehydrodicarborylate, (probably || | 

CH.CO.CH.COOEt 
is produced by the action of bromine on a solution of diethy] succino. 
succinate in carbon bisulphide, 


C;H,0.(COOEt), a Br, = C,H,O,(COOEt), + 2HBr. 


The crude product is dissolved in dilute alkali, the solution neutralised 
with acetic acid, and the ethereal salt reprecipitated by carbonic acid, 
The pure substance is deposited from an ethereal solution in rhombic 
needles, and from benzene in plates. The crystals have a greenish. 
yellow colour, and a blue fluorescence. They melt at 133°, and sub. 
lime without decomposition. Diethyl quinonehydrodicarboxylate 
resembles diethyl succinosuccinate in its solubility in different menstrua 
and also in its potassium and sodium compounds. 

The solution of diethyl quinonehydrodicarboxylate in soda-lye 
slowly changes colour. After precipitating the unaltered ethereal salt 
with acetic acid, barium chloride produces in the filtrate a crystalline 
precipitate, (C,,H,O,).Ba + 5H.O, which when decomposed by hydro- 
chloric acid yields monethyl quinonehydrodicarborylate, 


C,H,0.(COOH).COOEt. 


This acid crystallises in needles (m. p. 184°) of a pale yellow colour. 
It is soluble in ether, alcohol, and in hot water. It forms crystalline 
potassium, sodium, and ammonium salts, which are easily soluble ir 
water, yielding fluorescent solutions, from which they are reprecipi- 
tated on the addition of ccncentrated solutions of chlorides, nitrates, 
sulphates, or carbonates. 

Quinonehydrodicarboxylic acid, CsH.O., prepared by saponifying the 
mono- or di-ethylic salt, is a crystalline body soluble in hot water. 
Ferric chloride produces a blue coloration in the aqueous solution. On 
rapid dry distillation it yields hydroquinol. 

The following salts were prepared : C;H,O.(COOK),, straw coloured 
needles ; C;H,O.(COONa), + 2H.O, pale brown efflorescent prisms. 
The ammonium salt, thick efflorescent prisms. C,H,CaO, + 5H,0, pale 
yellow needles. C,H,BaO,, flat needles, sparingly soluble in hot water. 
CsH,Ag,0,, insoluble yellowish-green crystalline powder. The crys- 
talline acid potassium and sodium salts, C;H,O,(COOH).COOK, and 
C.H,O,(COOH).COONa + 2H.0, are precipitated on addition of 
acetic acid to solutions of the neutral salts. 

(CsH;0,)2Ca + 5H,O, pale brown needles ; (Cs;H;0;).Baz, yellowish- 
green needles. The neutral potassium and sodium salts give crystal- 
line precipitates of basic salts on addition of concentrated solu- 
tions of caustic alkalis, e.g., C;sH,Na,O, + 2NaOH + 10H,O. Alkaline 
solutions of the acid reduce ammoniacal silver and copper solutions. 

Bromanil is formed from diethyl succinosuccinate by dissolving the 
ethereal salt in soda-lye, neutralising with sulphuric acid after 14 days, 
and treating with bromine. 

Potassium nitranilate is produced when a solution of quinonehydro- 
dicarboxylic acid in fuming nitric acid is poured into an excess of 


potash. w. Cc. W. 
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Preparation of Lactic Acid. By H. Kiiani (Ber., 15, 136—137). 
—In hopes of realising the reaction represented in the equation— 


2C,H)20. + KOH = C.H,,0, + C.H,,0;K, 
Dextrose. Mannite. Potassium 
gluconate. 


the author tried the action of strong alkali on dextrose at a low tem- 
perature, and found that lactic acid was produced (compare Nencki 
and Sieber, this vol., 378). The process is: to 10 grams grape-sugar, 
dissolved in an equal quantity of water, 10 c.c. of a soluticn of potash 
(1 of KHO to 3H.O) are added; the mixture is left some time at 35°, 
and is finally digested at 60° until the liquid ceases to reduce Fehling’s 
solution (6—7 hours), then cold very concentrated sulphuric acid is 
added in quantity just sufficient to neutralise the potash used. The 
liquid is now evaporated down very slightly, and 93 per cent. alcohol 
is added until all the potassium sulphate is precipitated. The filtered 
alcoholic solution is boiled with zine carbonate, and filtered; on 
cooling, a magma of zinc lactate separates out. In this way 27 per 
cent. pure lactic acid is obtained from the sugar. Soda may be used 
in place of potash. D. A. L. 


Decomposition of Oxalic Acid by the Action of Aqua Regia. 
By A. Lonat (Gazzetta, 1881, 506—512).—The author describes a 
number of experiments showing that oxalic acid is partially decom- 
posed by aqua regia, though not with great facility; and therefore 
recommends that when this reagent is employed in the analysis of 
compounds or mixtures containing oxalic acid, the estimation of that 
acid should be made on a separate portion of the original substance. 


Preparation of Succinic Acid from Tartaric Acid by Fer- 
mentation. By F. Kiénia (Ber., 15, 172—173).—In a previous 
communication (Abstr., 188], 256) the author points out that 
succinic acid is the chief product of the fermentation of ammonium 
tartrate under the influence of putrefaction bacteria. The best yield 
(2G per cent.) is obtained by the following process:—To 2 kilos. of 
tartaric acid dissolved in water, neutralised with ammonia, and made 
up to 40 litres, solutions of 20 grams of potassium phosphate, 10 grams 
magnesium sulphate, and a few grams calcium chloride are added ; 
this mixture is sown with 20 c.c. fermenting ammonium tartrate 
solution, and left at 25——30° for 6—8 weeks until all the tartaric acid 
is gone. The liquid is evaporated to drive off the ammonium car- 
bonate, clarified with albumin, rendered alkaline with lime, boiled, 
and the calcium succinate decomposed with sulphuric acid. The 
succinic acid thus obtained is purified in the usual way. nana 


Formation of Sebacic and Suberic Acids by the Distillation 
of Crude Fatty Acids in Superheated Steam. By A. Canours 
and EK. Demarcay (Compt. rend., 94, 610—613).—The product of the 
distillation of crude fatty acids in superheated steam contains, in 
addition to paraffins and acids of the acetic series, sebacic and suberie 
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acids, which have probably been derived from the oleic acid present in 
the crude fatty acids. No other homologue of succinic acid could be 
detected. C. H. B. 


Bromo-derivatives of Suberic Acid. By F. Gayrrer and 
C. Hewt (Ber., 15, 142—150).—By the action of bromine on suberic 
acid in presence of phosphorus, mono- or di-bromosuberic acid, or a 
mixture of the two, is produced, according to the quantity of bromine 
ased. The amount of phosphorus present seems to have no influence 
on the reaction, for although the reaction is accelerated when a large 
quantity is used, the products are the same as with a small quantity. 
The acids can be separated from one another by the difference 
of their solubility in water, the monobromo-acid being easily soluble 
ut 60—70°, whilst the dibromo-derivative is only easily soluble in 
boiling water. From the author’s experiments, it is evident that, by 
tlie action of bromine, the suberic acid is first converted into the 
monobromo substituted acid, and that this by the further action of 
bromine is converted into the dibromo-acid. Monobromosuberie acid 
separates from its hot concentrated aqueous solution as a heavy colour- 
less oil; this on being stirred with a glass rod, soon solidifies to a 
erystalline cake, which can be easily crushed toa fine powder. It sepa- 
rates in crystalline crusts from dilute solutions. It is insoluble in 
light petroleum, but soluble in alcohol and ether, and is deposited 
from these solutions in bard crusts, which adhere to the walls of the 
vessel. It melts at 102—103°: on heating more strongly it decom. 
poses, being partially carbonised, and produces hydrobromic acid, 
carbonic anhydride, and suberic acid, accompanied by a characteristic 
aromatic odour. Boiling with alcoholic potash removes hydrobromic 
acid with formation of a crystalline acid (m. p. 165—17U°) free from 
bromine, probably isomeric with xeronic acid; it is called suberconic 
acid. By the action of moist silver oxide, it yields a crystalline acid 
(m. p. 137°), sparingly soluble in cold water, probably either hydroxy- 
or ethoxy-suberic acid. By potassium cyanide, it is converted finally 
into suberic acid. Dibromosuberic acid crystallises from hot aqueous 
solutions in flat, white, pointed prisms (m. p. 172—173°), frequently in 
stellate clusters ; solubilities the same as the monobromo-acid as regards 
other solvents than water. When it is heated slightly above its melt- 
ing point, partial decomposition takes place, hydrobromic acid being 
evolved, and a black-brown tarry substance being formed, insoluble in 
water. With alcoholic potash, it gives a volatile oily acid, with a 
repulsive, rotten cabbage-like odour. With silver oxide, it produces 
an easily soluble acid, which is difficult to ecrystallise; it is, however, 
characterised by a soluble, easily crystallisable calcium salt; this acid 
is probably dihydroxysuberic acid. D. A. L. 


Terebic Acid. By W. Roser (Ber., 15, 293—297).—By the 
action of sodium on ethyl terebate, and subsequent treatment of the 
sodium compound with the haloid ethers, the author had hoped to 
obtain homologues of terebie acid, but the first product of the reaction 
consists of the sodium salt of ethyl hydrogen teraconate, which on 
saponification yields teraconic acid. On substituting sodium ethylate 
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for the metal, sodium teraconate and succinate were obtained. As 
teraconic acid is closely allied to isocaproic acid, is dibasic, forms an 
anhydride, and with hydrobromic acid gives an acid of the ¥ series, it 
probably has the constitutional formula— 


CMe, : C(COOH).CH,.COOH, 


whilst terebic acid, on account of its near relation to isocaprolactone, 
teraconic and succinic acids, has the probable constitation— 


CMer< GOOG >CH: 
and is homologous with paraconic and ethylidene-succinylsuccinic 
acid. If this view be correct, diaterebic acid is a hydroxyisopropy] 
succinic acid. 

Isopropylsuccinic acid, C;H,,O;, prepared from ethyl acetate, ethyl 
monochloracetate, and isopropyl iodide, is a crystalline substance 
(m. p. 114°), easily soluble in water; its calcium salt is a crystalline 
precipitate ; it is probably identical with the acid obtained by Mielck 
by the action of hydriodic acid on terebic acid. By the action of 
phosphorus pentachloride on terebic acid, chloroterebic acid, C;O,H,Cl, 
is obtained (m. p. 191°; Williams, this Journal, 1874, 70). Its 
calcium salt forms soluble needles, and its silver salt a crystalline 
precipitate. On heating chloroterebic acid, hydrochloric acid is given 
off, and terebilic acid is obtained, which crystallises in rhombic tables 
or short prisms (m. p. 169°), easily soluble in alcohol and ether; its 
calcium salt, (C,H,O,),Ca, crystallises in needles; its silver salt in fine 
prisms. 

On boiling terebilic acid with excess of potash, it gives salts analogous 
to the diaterebates. Chloroterebic and terebilic acids probably have the 
constitutional formule 


CCl(COOH), _&(COOH). 
CMe< CH, and CMe.¢ SCH. 
a O—--CO 
V. HV. 


Aconitates. By E. Guinoener (Compt. rend., 94, 455—457).— 
As a rule, the aconitates readily form supersaturated solutions, and 
their solutions when boiled frequently yield a precipitate, which re- 
dissolves more or less completely on cooling. Monopotassiui aconitate, 
C;H;KO,, obtained by the action of the acid on potassium carbonate, 
forms colourless elongated microscopic prisms, which are anhydrous, 
dissolve in 9 parts water at 17°, and begin to decompose at 110”. 
Dipotussium aconitate, CsH,K,0,+H,O, forms small, frequently macled 
prisms, which dissolve in 2°65 parts water at 16°, lose their water of 
crystallisation at 130°, and decompose at about 150°. Tripotassium 
acunitate, CgH;K;0, + 2H.O, forms slender, silky, very deliquescent 
needles, whicn lose 1 mol. H,O at 100°, the other at about 190°, and 
only decompose at about 200°. Trisodium aconitate, CsH;Na;0,+2H.0, 
retains its water in a current of air at 50—60°, but becomes anhydrous 
at 100°, or at ordinary temperatures ina vacuum. T'rilithium aconitate, 
C.H,Li;0, + 2H,O, obtained by the action of the acid on lithium car- 
bonate, forms colourless crystals, very soluble in water, giving solutions 
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with an alkaline reaction. It loses 1 mol. H,O at 145°, and the other 
at 180°, and decomposes above 200°. Dicalcium aconitate, C1zHsCa,0,.+ 
2H.,0, obtained by the action of the acid on lime, and allowing the 
solution to evaporate spontaneously, forms a gammy amorphous mass, 
extremely soluble in water. It loses 1 mol. H,O at 100°, the second 
at 130°, and decomposes at about 145°. Tricaleiwm aconitate, 
C,,H,Ca,0,, + 3H,O, obtained by the action of the acid on calcium 
carbonate or oxide, and evaporating the solution in the cold, forms a 
gummy mass, very soluble in cold water. If, however, the solution is 
heated to 80—90°, or, better, 100°, it deposits oblique rhombic prisms, 
which are only slightly solable in cold water, but if left in contact 
with the liquid are gradually converted into the amorphous variety 
and dissolve. The crystals lose 2 mols. H,O at 210°, but undergo no 
further alteration even after prolonged heating at 310°. T'ristrontium 
aconitate, CyH¢SrsO,. + 3H,0, closely resembles the calcium salt, 
dissolves in 160 parts water at 16°, and is precipitated on boiling the 
solution. It loses all its water at 220°, and decomposes at 280°. 
Monebarium aconitate forms small short colourless anhydrous prisms, 
which dissolve in 24 parts water at 17°, and decompose at 130°. 
Tribarium aconitate, Cy,HeBasO\. + 3H.O, is obtained as a gelatinous 
precipitate by adding barium chloride to aconitic acid, or a solution of 
an aconitate. It loses 1 mol. H,O at 100°, the second at 180°, the 
third at 200°, and decomposes at 280°. T'rimagnesium aconitate, 
C,.H.Mg;0.. + 3H,O, obtained by the action of the boiling acid on 
magnesium carbonate, forms small elongated octohedrons, whicl. 
dissolve in 9°6 parts water at 17°, and lose their water of crystallisation 
at 180°. It has an alkaline reaction. Tricobalt aconitate, C\,.H,Co,;0,. + 
3H.O, obtained by the action of the acid on freshly precipitated cobalt 
carbonate, is a rose-coloured powder, soluble in 29 parts water at 16°. 
At 200° it becomes deep violet, at 215° loses its water and acquires an 
intense blue colour, and decomposes at 220°. Nickel aconitate is 
obtained as a pale-green precipitate, containing 1 mol. H,O, by dis- 
solving nickel carbonate in aconitic acid and boiling; it loses its water at 
190°, and decomposes at 225°. By prolonged boiling with water, it is 
converted into crystals uf a deeper green, having the composition 
Cy,HeNi;0,, + 6H,0. These lose their water at 220°, and decompose 
at 230°. Tricadmium aconitate, C\,.H,Ca,0,. + 6H,O, is obtained in 
the same manner in small brilliant quadratic or rhombic prisms, which 
dissolve in 906°5 parts water at 17°, become anhydrous at 150°, and 
decompose at 180°. T'rizine aconitate is obtained by dissolving the car- 
bonate in aconitic acid. When the solution is heated in sealed tubes 
at 110—130° for 70 hours, it deposits crystals of the composition 
C€,2H-Zn 0,2, + 3H,0, insoluble in hot or cold water. They lose their 
water at 125°, and decompose above 180°. C. H. B. 


Phosphorus-betaines. By EH. A. Lerrs (Trans. Roy. Soc. Edinb., 
1881, 30, 285—535).—These compounds, the phosphorus analogues 
of betaine or trimethyl-glycine, C,H,Me,NO, = MeN< Ob CcO— 


or rather their haloid ethers—are formed by the action of chloracetic 
acid and its ethers on triethylphosphine and its homologues. 
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1, Ethylic Phosphobetaine Hydrochloride or Chlorhydrin, 
aia Cl 
C,H,;,PO,,HCl = Et;P <CH,.COOH 


is prepared by slowly adding triethylphosphine to monochloracetic 
acid and shaking the resulting solution, whereupon it separates 
asa dense oily layer, with great rise of temperature, rendering it 
necessary to keep the vessel cool, and solidifies in about an hour to a 
mass of colourless crystals, easily soluble in alcohol, and precipitated 
therefrom by’cautious addition of ether to the hot solution. Its for- 
mation is represented by the equation :— 


Et,P + CH,.Cl.COOH = a 


It has a sour taste and acid reaction, and is not perceptibly deliques- 
cent. The corresponding platinochloride, (CsH,;PO2,HCl!).,PtCl, + 
H,0, forms soluble light orange-coloured crystals, which sometimes 
attain a large size. 

The hydroxide, Et;P(OH).CH;,.COOH, prepared by decompos- 
ing the hydrochloride in aqueous solution with silver oxide, and 
evaporating the solution in a vacuum, is crystalline and extremely 
deliquescent. When exposed for some months in a vacuum over 
sulphuric acid, it gives off 1 mol. water, and is converted into the 
anhydrous base : Et;P(OH).CH:.COOH = H,0 + EtP<°H'>co. 
This decomposition is analogous to that of hydrated dimethyl- 
thetine, Me.S(OH).CH,.COOH, which, by abstraction of H,O, is 


converted into Me,S<°H>>,co. 
The hydrobromide or bromhydrin of phosphobetaine, 
Et,PBr.CH.,COOH, 


prepared by treating the solution of the hydroxide with hydrobromic 
acid, forms colourless very thin quadratic plates, somewhat deliques- 
cent, but in other respects resembling the hydrochloride. The hydr- 
iodide, Et;PI.CH,.COOH, prepared in like manner, forms small 
granular crystals. The sulphate, (EtsP.CH;.COOH).SO,, prepared by 
decomposing the hydrochloride with silver sulphate and evaporating 
in a vacuum, forms a solid crystalline mass. 

Ethylie Phosphobetaine Ethochloride or Chlorethylin, Cj$H2,C1PO, = 
C.H,;PO,,EtCl] = Et,;PCl.CH,.COOEt, is obtained by the action of 
ethyl chloracetate on triethylphosphine, as a colourless syrup, solidi- 
fying after a few minutes to a crystalline mass. It is extremely 
deliquescent, and cannot be recrystallised. Its platinochloride, 


(C,H,,PO.,EtCl),,PtCh, 


crystallises in light orange-coloured plates. 
Action of Silver Oxide on the Chlorethylin—According to Hofmann 
(Proc. Roy. Soc., 11, 550), this reaction yields the anhydrous base: thus— 


Et,PCLCH,.COOEt + AgOH = EtOH + AgCl + ELP<°F>00. 
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Letts confirms this statement, but finds in addition that, when the 
two bodies are mixed in aqueous solution, a strong smell of ethyl acetate 
is evolved, whence he infers that a second reaction probably occurs at 
the same time, resulting in the formation of triethylphosphine oxide 
and ethyl acetate, thus :— 


Et,PC1.CH,.COOEt + AgOH = AgCl + Et,;,PO + CH;.COOEt. 


The bromethylin and iodethylin of ethylic phosphobetaine resemble 
the chlorethylin in their properties and reactions, and are obtained in 
like manner by the action of ethylic bromacetate and iodacetate on 
triethylphosphine, the action however in both cases being more 
energetic than that of the chlorine-compound. This is remarkable, 
inasmuch as bromacetic acid itself does not, except under special con- 
ditions, react with triethylphosphine in such a manner as to form a 
phosphobetaine. 

Action of Heat on Ethylic Phosphobetaine Compounds.—The brom- 
ethylin, when heated, gives off gas consisting in great measure of 
carbonic anhydride, and yields a solid product which, when crystallised 
from chloroform, has the composition of triethylmethylphosphonium 
bromide, EtsMePBr. The corresponding platinochloride, 


(Et;MePCl).,PtCl,, 


crystallises in orange-coloured octohedrons with truncated summits. 
The chlorethylin decomposes in like manner, yielding Et;sMePC! and 
a mixture of carbonic anhydride and ethylene: Kt;PCl.CH,.COOEt= 
Et;MePCl + CO, + C,H; The chlorhydrin also decomposes in a 
similar manner, but the action is much more definite, and the gas 
evolved is pure carbonic anhydride: Et;,PCI.CH,.COOH = Et,MePCl 
+ CO; The sulphate decomposes in an exactly similar manner. 

The free base (bydroxide), when its aqueous solution is concen- 
trated by boiling, gives off a faint odour of triethylphosphine, and the 
conceutrated solution evaporated in a vacuum, leaves a solid mass 
which effervesces with acids, has a faint acid reaction, and in fact 
behaves like an acid carbonate. It is in fact the acid carbonate of 
triethyl-methyl-phosphonium, a compound isomeric with the base 
itself :—Et,;P(OH).CH,.COOH = Et,PMe.0.COOH. 

These decompositions of ethylic phosphobetaine compounds are 
similar of those of the oxy-salts of dimethy]-thetine, 


CH, 
—O 


and afford another of the many instances in which analogous com- 
pounds of sulphur and phosphorus exhibit similar properties, whilst 
the corresponding compounds of nitrogen behave differently ; betaine 
salts, forexample, Me;N(R).CH,.COOH [R denoting Cl,Br, &c.]} being 
resolved by heat into trimethylamine and a derivative of acetic acid, 
or simply volatilising without change. 

Action of Potassium Hydroxide on Ethylic Betaine-compounds.—T he 
chlorhydrin is decomposed by potash, with formation of triethyl- 
phosphine oxide, EtsPC1.CH,.COOH + 2KOH = Et,PO + KCl + 
CH;COOK + H,0. The hydroxide is decomposed in the same 
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Me.S< >CO, 
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manner: Et;P(OH).CH..COOH + KOH = Et,PO + CH;.COOK + 
H,O. With the chlorethylin, the products are triethylphosphine 
oxide, potassium chloride, and ethyl acetate: Et;PClL.CH,COOEt + 
KOH = Kt,PO + KCl + CH;.COOEt. The action of oxidising 
and reducing agents on the chlorhydrin did not yield any definite 
products. 

Action of Bromacetic Acid on Triethylphosphine.—This action is very 
different from that which takes place with chloracetic acid. It varies 
with the temperature, and the nature of the products has not yet been 
distinctly made out; but the author thinks he has proved that at low 
temperatures the two bodies react so as to produce about equal quan- 
tities of triethylphosphobetaine hydrobromide and triethylphosphine 
acetobromide, or a mixture of the latter with triethylphosphine brom- 
acetate. At intermediate temperatures, very little of the hydro- 
bromide is formed, and the product consists of the bromacetate and 
acetobromide, whilst at higher temperatures the acetobromide is 
almost the only product. H. W. 


Formation of Urea from Ammonia and Carbon Dioxide. By 
W. G. Mixrer (Amer. Chem. J., 4, 35—38).—These gases do not act 
on one another at a heat below visible redness ; but when they are 
passed together through a red-hot tube, products are formed, which 
yield urea beautifully crystallised in the cooler parts of the tube, 
where the heat is nevertheless sufficient to prevent the condensation 
of ammonium carbamate and carbonate. The urea cannot, however, 
be the direct product of the reaction, inasmuch as it is decomposed at 
the temperature of the experiment. Its formation is doubtless pre- 
ceded by that of other bodies, and probably by that of cyanic acid, 
according to the equation CO, + NH, = H,O + CNOH, the cyanic 
acid then uniting with ammonia in the cooler part of the tube to 
form urea. The production of urea by passing a mixture of air, 
ammonia, and benzene over a hot coil of platinum, observed by 
Herroun (this Journal, 1881, Trans., 471), was probably due to the 
action of ammonia on carbon dioxide resulting from the action of air 
onbenzene. That the formation of ureain the manner above described 
is preceded by that of cyanic acid, is corroborated by the fact that a 
cyanate is formed when dry carbon dioxide and pure dry ammonia 
are passed through a red-hot tube containing carbonate of potassium 
or sodium. 

The production of cyanates from alkali carbonates, ammonia and 
carbon dioxide, is not accompanied by that of cyanides when pure 
ammonia is used; but when commercial ammonia-water of good 
quality was employed, the solution of the saline mass gave a distinct 
reaction of cyanides with ferroso-ferric sulphate and an acid. 

H. W. 
Benzene, Dipropargyl, and Acetylene: Constitution of Ben- 
zene. By J. Tuomsen (Ber., 15, 328—331).—The author has re- 
determined the heats of combustion of benzene and acetylene, and 
also determined that of dipropargyl. From the present researches the 
heat of combustion of acetylene at 19° is 310,340 cals. per molecule 
(former value 310,570 cals.) ; the mean value can be taken as 31!),450 
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cals. As it appears that the benzene used in the former experiments 
was probably contaminated with foreign bodies, adhering to the crys- 
tals separated out by freezing, the author prepared benzene by the 
distillation of calcium benzoate (from natural hippuric acid) with soda 
lime. The heat of combustion of the purified benzene at 19° was found 
to be 787,950 cals. per molecule, a value about 2 per cent. lower than 
that obtained in former experiments (Abstr., 1881, 89), this difference 
being due partly to a mistake in the former calculations, and partly 
to the impurities of the benzene. The heat of combustion of dipro- 
pargyl! at 19° was found to be 883,250 cals. per molecule. So the 
difference between the heats of combustion of dipropargyl and ben- 
zene is 883,230 — 787,950 = 95,280, this being due to a difference of 
constitution of the two substances. Dipropargyl contains three single 
and two triple bonds, whilst benzene, according to the author, con- 
tains nine single bonds. If V and Vs; represent the heat energy of 
the single and triple bonds respectively, then the difference between 
the heats of combustion of the two compounds is equal to the differ. 
ences between the heat energy of the triple or single bonds contained 
in them, or 6V, — 2V; = 952,010 cals., or 3V, — V; = 47,640 cals. 
Similarly, the difference between the heats of combustion of 3 mols. 
of acetylene (containing altogether three triple bonds) and 1 mol. of 
benzene is 931,380 — 787,980 = 143,400 = 9V, —- 38V; or 47,800 = 
3V, — V;, a valve approximately equal to that deduced from a com- 
parison of the heats of combustion of benzene and dipropargyl. This 
concordance is a further strong argument for the hypothesis that the 
siz atoms of benzene are combined together by nine single and not by three 
single and double bonds (cf. supra). fo & 2 


Action of Sulphuric Chlorhydrin on Nitrocymene. By 1. 
Leone (Gazzetta, 1881, 512—514).—'The product of this reaction is a 
nitrocymenedisulphonic acid, 


C.H:(NO,)(SO,H), = C,H(C,H;)(CH,)(NO,)(SOH)s, 


the barium salt of which crystallises in very slender white needles, 
extremely soluble in water, very slightly in ordinary, quite insoluble 
in absolute alcohol, and having the composition— 


CyoHi,(NO.)(SO;).Ba + 33H.0. 


The lead salt crystallises in needles containing 44H.,O, very similar to 
the barium salt, but not so well defined. The free acid has not been 
obtained in crystals. H. W. 


Synthesis of Homologues of Aniline from Bromaniline. By 
A. Cuaus (Ber., 15, 315—319).—The formation of azobenzene by the 
action of sodium on bromaniline has been explained by Anschiitz and 
Schultz (Abstr., 1878, 49) on the supposition of the oxidation of an 
intermediate compound, C;H;.NHNa. On the other hand, the author 
considers that the bromine is removed by the sodium, and the residue 
C,H,NH, is decomposed thus: 4(C;H,NH.) = PhN:NPh + 


2PhNH,. If this view were correct, then the action of sodium in the 
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esence of an alcoholic bromide should yield a homologue of aniline. 
This is confirmed by experiment, parabromotoluidine and methyl! iodide 
with sodium yielding xylidine, of probable constitution 


[Me : Me: NH, = 1:3: 4). 


A corresponding reaction of sodium on normal propyl bromide and 
parabromaniline yielded unsatisfactory results. ¥. & ¥. 


Oxypropyltoluidine. By R. F. Moriey (Ber., 15, 179—180).— 
By heating a mixture of [1:4] toluidine and propylene oxide on a 
water-bath for four hours, orypropyltoluidine, C,;H,O.NH.C;H;, is 
formed. It is crystalline (m. p. 74°; b. p. about 290°, with partial 
decomposition) ; becomes slightly coloured from exposure to air, is 
insoluble in water, but easily soluble in benzene and ether. Gold 
chloride previpitates an oily salt from the aqueous solution of its 
hydrochloride. D. A. L. 


Compounds formed by the Action of Alcoholic Iodides on 
Thiocarbanilide. By W. Witt (Ber., 15, 338—348).—A continua- 
tion of the author’s researches (Abstr., 1881, 905). Ethyl phenylimido- 
phenylthiocarbamate is decomposed on dry distillation into mercaptan 
and carbanilide, thus: NPh: C(SEt).NHPh = C(NPh), + EtSH. 
The alkyl salts of pbenylimidophenylcarbamic acid, heated with 
dilute sulphuric acid at 160—180° in sealed tubes, are decomposed with 
formation of aniline and an alkyl salt of phenylcarbaminethioic acid, 
thus: NPh: C(SMe).NHPh + H,O = SMe.CO: NHPh + PhNH.. 
The latter gives a golden-coloured precipitate with thallious oxide, and 
with lead and silver nitrate a white precipitate. On heating the 
methyl salt of phenylimidophenylcarbamic acid with carbon bisulphide, 
phenylthiocarbimide and the methyl salt of phenyldithiocarbamic acid 
are formed thus: NPh: C(MeS).NHPh + CS, = CSNPh + 
SMe.CS.NPhH. By the action of ethylene bromide on thiocarbanilide, 
an ethylene phenylimidophenylthiocarbamate is obtained, which boils 
with slight decomposition at 300° ; it combines with most acids to form 
well crystallised salts; it is not altered by boiling with dilute hydro- 
chloric or salphuric acid, but on heating it at 2U0° with these acids, 
the ethylene salt of phenylcarbaminethioic acid is obtained, thus: 


C,;H,,N.S + H,0 + HCl — C;H,N,HCl + C,H,NSO. 


The latter substance crystallises in colourless needles (m. p. 79°), easily 
soluble in alcohol and ether; its solutions are not precipitated by 
thallious oxide. 

With carbon bisulphide, ethylene phenylimidophenylearbamate yields 
phenylthiocarbimide and the ethylene salt of phenyldithiocarbamic 

, N “ 

wid, thus: NPh? CCS Gy >CH: + OS, = SC<E iH >CH: + 
CSNPh. This compound forms pointed crystals (m. p. 134°), inso- 
luble in cold water, dilute acids and alkalis ; it is not easily attacked by 
oxidising agents ; it combines directly with methyl iodide to form a erys- 
talline substance of the composition C,H,NS,.1 Me, to which ‘he author 
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assigns the probable constitution MeS.CI<§ (4 >CHs In conclu. 
sion, the author remarks that the ready solubility of thiocarbamide in 
ulkalis, taken in connection with the formation from it, by its combina. 
tion with halogen derivatives of hydrocarbons, of bases which yield 
mercaptans on decomposition, points to the constitutional formula 
NH: C(SH).NH,. The author is engaged in similar experiments on 
the corresponding toluidine derivatives. Wie Ve 


Tetrabenzylphosphonium Salts. By E. A. Lerrs and N. Couure 
(Trans. Roy. Soc. Edinb., 30, 181—215).—The chloride is obtained by 
the action of benzyl chloride on sodium phosphide (prepared by adding 
phosphorus in small pieces to a solution of sodium in xylene) : 


4C,H;Cl + Na,P = 3NaCl + (C,H;),PCI. 


The quantity obtained varies however considerably according to the 
manner in which the phosphide of sodium is prepared, and the propor- 
tions of phosphorus, sodium, benzyl chloride, and xylene employed (for 
details see the original paper). The tetrabenzylphosphonium chloride is 
dissolved out of the product by boiling water, and on cooling crystallises 
in splendid needles, sometimes 15 inches long, and containing water of 
crystallisation which is given off on heating. The dried salt melts at 
about 224—225°, and at higher temperatures undergoes a complex 
decomposition, yielding toluene, stilbene, and apparently dibenzyl, 
together with a considerable quantity of charred residue. The platino. 
chloride, 2(C;H;),PC1,PtCl, is very slightly soluble in water and ia 
alcohol, and separates from the alcoholic solution in light orange- 
coloured leaflets. The acid sulphate, (C,H,),PHSO,, formed by 
treating a solution of the chloride with silver sulphate, or by 
warming the dry chloride with strong sulphuric acid, is more soluble 
than the chloride, and separates in plates from a hot and somewhat 
concentrated aqueous solution. The normal sulphate has not yet been 
obtained. The /ydroxide is formed by the action of barium hydroxide 
or carbonate on the acid sulphate, and separates from the filtrate after 
boiling, concentration, and remaining at rest for a couple of days, in 
large highly refractive rhombohedral plates, very soluble even in cold 
water, also in alcohol, from which it separates in crystals containing 
alcohol of crystallisation. Its solutions have an alkaline reaction, and 
neutralise acids, yielding salts of tetrabenzylphosphonium. The anhy- 
drous base begins to melt at 190°, but a portion remains unfused up to 
211°, so that it seems to be incapable of melting without decomposition. 
be higher temperatures it decomposes, yielding liquid and solid pro- 
ucts. 

In attempting to prepare the hydroxide with solutions of baryta and 
tetrabenzylphosphonium sulphate more concentrated than those above 
mentioned, the tiltered solution did not yield any base, but the pre- 
cipitated barium sulphate was found to contain a substance insoluble 
in water but soluble in alcohol, and separating therefrom in white 
needles, melting at 210—212°, and consisting of tribenzylphos- 
phonium oxide, formed together with toluene by decomposition of 


the hydroxide, (C;H;),POH = C,H, + (C;H;);PO, this decomposition 
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being exactly analogous to that of tetrethylphosphonium hydroxide 
into triethylphosphine oxide and ethane. 

Various salts of tetrabenzylphosphonium may be obtained by treat- 
ing the acid sulphate with the corresponding barium salts. The 
bromide crystallises in long silky needles, less soluble in water than 
the chloride, melting at 216—217°. The iodide is almost insoluble in 
water, but soluble in aqueous alcohol, and crystallises therefrom in 
needles resembling the chloride.. The chlorate crystallises from a 
moderately strong solution in long needles, and puffs when heated 
above its melting point. The chromate, prepared by the action of silver 
chromate on a solution of the chloride, crystallises in small lemon- 
yellow plates on exhausting the precipitate with boiling alcohol, and 
adding water to the filtered solution. The nitrate, obtained by saturat- 
ing the base with nitric acid, crystallises in long silky needles. The 
acetate, obtained by the action of the chloride on silver acetate, is the 
most soluble of all the known salts of tetrabenzylphosphonium, and 
erystallises from: alcohol with difficulty. The oxalate, obtained by 
saturation, crystallises in long needles. 

Examination of the Residues from the Preparation of Tetrabenzyl- 
phosphonium Chloride.—When the product of the action of benzyl chlo- 
ride on sodium phosphide is repeatedly boiled with water to extract 
the tetrabenzylphosphonium chloride, there remains an orange-coloured 
mass, which may be split up into three portions: (1) soluble in chlo- 
oform only; (2) soluble in chloroform and alcohol; (3) soluble in 
chloroform, alcohol, and a mixture of alcohol and water. This last 
portion, freed from colouring matter by digestion with ether or carbon 
sulphide, and further purified by one or two crystallisations from hot 
alcohol, forms shining strongly refractive needles, melting at 212°C., 
apparently volatilising unchanged, and having the composition of 
tribenzylphosphine oxide, (C;H;),PO. The same compound was 
obtained in opaque plates by the action of caustic baryta on the acid 
sulphate of tetrabenzylphosphonium, and in very bulky silky needles 
by the action of sodium on tetrabenzylphosphonium chloride, the oxygen 
being probably due to access of air. All these varieties yield the same 
platinochloride, 4(C;H,);PO,2HC1,PtCl,, in the form of a light orange- 
coloured powder, made up of cruciform or radiate groups of microscopic 
needles. The oxide, when heated, partly volatilises unchanged, and is 
partly resolved into toluene, free phosphorus, charred matters, and 
very small quantities of other substances. A brominated compound, 
5(C;H,;);PO,4Br., is obtained by adding bromine in excess toa solution 
of tribenzylphosphine oxide in glacial.acetic acid at the boiling heat, 
and separates on cooling in the form of a bright yellow crystalline powder, 
A sulphuretted compound, 5(C;H;);PO0,8,.is formed when the oxide is 
melted with sulphur in the proportion (C;H,),;PO : 8, at 240°, or rather 
higher. The product dissolves completely ina large quantity of boiling 
alcohol, and separates on cooling in light buff-coloured silky needles ; 
itis insoluble in water, slightly soluble in alcohol, and melts at 211—212°. 
Examination of the Residue Soluble in Chloroform and Alcohol only.— 
This portion of the residue was contained in the dark-brown mother- 
liquors of the tribenzylphosphine oxide, and remained, on evaporating 
off the aleohol, asa dark-brown syrupy mass, which on cooling solidified 
VOL. XLII. 3c 
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toaresin ; and this, when heated, split up into free phosphorus, stilbene, 
dibenzyl, and toluene, a result which may be explained on the sup. 
position that the resin consisted mainly of tribenzylphosphine, 
2(C,H;).P = P, + CyuHn + CuHy + 2C;H,. Attempts to prepare 
tribenzylphosphine by the action of metallic sodium and of sodium 
phosphide on tetrabenzylphosphonium chloride did not yield definite 
results. H. W. 


Oxyazobenzene and some of its Derivatives. By S. Scicuitoyr 
(Gazzetta, 1882, 108—112).—Oxyazobenzene, 


C,,H,N,O => C,H;.N : N.OC,H;,, 


was discovered in 1866, by Griess, who obtained it by the action of 
barium carbonate on diazobenzene nitrate; Kekulé and Hidegh after. 
wards prepared it by the action of diazobenzene nitrate on potassium 
phenate; Mazzara obtained it by mixing dilute solutions of aniline 
nitrate, potassium nitrite, and phenol; and lastly, Wallach and 
Kiepenheuer prepared it by heating azoxybenzene, (C,H;N),O, with 
sulphuric acid. 

Griess obtained, together with the oxyazobenzene, a substance melt- 
ing at 131°, and having the composition of bidiazobenzenephenol, 
C,,HyN,O = C,H,(C,H;N,).0. Scichilone, following Mazzara’s pro- 
cess, obtained a product separable by fractional crystallisation into 
three portions, the first consisting of oxyazobenzene in violet-red 
crystals melting at 154°; the second of orange-yellow colour, and 
melting at 142—149°; the third melting at 130—132°. The second 
and third portions were not homogeneous, but mixtures of very bril- 
liant yellow needles with reddish-yellow laminz having a violet reflex. 
A fourth portion, obtained from the mother-liquors after standing for 
24 hours, consisted of yeliow needles melting at 96°. The lamine 
were merely a new modification of oxyazobenzene; the yellow needles 
gave by analysis 73°95 per cent. carbon and 6°08 hydrogen, agreeing 
approximately with the formula of bidiazobenzenephenol, which 
requires 71°25 C. and 4°97 H. 

Acetyl-ovyazobenzene, CsHs.N : N.OC,H,Ac, obtained by heating oxy- 
azobenzene with acetic anhydride, crystallises from boiling alcohol in 
very beautiful orange-yellow scales melting at 84°5°.—Methyloxyax- 
benzene, CsH;.N : N.OC,H,Me, is prepared by cohobating for three- 
quarters of an hour, oxyazobenzene (10 g.) with methyl iodide (7°5 g.) 
and potassium hydroxide (3 g.) dissolved in a small quantity of methy! 
alcohol, and separates, on pouring the cooled mass into water, in the 
form of a heavy oil, which soon solidifies, and may be obtained by 
crystallisation from alcohol in fine large brownish-yellow needles 
melting at 53°5—54°. 

Bromine acts directly on oxyazobenzene dissolved in acetic acid, 
forming a substance which crystallises in dark-yellow needles melt- 
ing at 139°5°. 

Action of Reducing Agents.—Neither oxyazobenzene nor its acetyl- 
derivative appears to be acted upon by zinc; but when an alcoholic 
solution of oxyazobenzene is treated with sodiam-amalgam, dark- 
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yellow laminz are formed, melting at 90°; but the quantity obtained 
was too small for examination. 

Action of CO, and Sodium.—This action, which begins at 160°, and 
is very energetic, was expected to yield an acid isomeric with that 
which Griess lately obtained by the action of diazobenzoic acid on 
phenol, but the result was negative. H. W. 


Synthesis of Homologous Phenols. By A. Liresmann (Ber., 15, 
150—154).—The author now gives some additional details, &c., to his 
former paper (this vol., 171). In the preparation of isobutyl and 
amyl phenols, it is advantageous to heat the mixture of phenol, 
alcohol, and zine chloride strongly until 180° is reached, and then to 
keep it at this temperature as long as the operation lasts (about 
45 minutes). Isobutylphenolsulphonic acid is obtained when the 
phenol is warmed with fuming sulphuric acid; bariwm isobutylphenol- 
sulphonate forms warty crystalline lumps, which crumble in the desic- 
cator. Amyl and benzyl phenols are best purified by treating the 
product of the reaction, first with soda, then with steam, and finally 
with hydrochloric acid, the mixture of phenol and amyl- or benzyl- 
phenol thus obtained being fractionally distilled. Benzylphenol boils 
ina current of carbonic anhydride at 325—330°, and melts at 84°. It 
is identical with the body obtained by Paternd (cbid., 5, 288, and 
435) by the action of benzyl chloride on phenol in presence of 
zine-dust. The author suggests that this reaction is not due to the 
metallic zinc, but to the zinc chloride formed by the action of the free 
hydrochloric acid in the benzyl chloride on the zinc. In one experi- 
ment, a mixture of 1 mol. phenol and 1 mol. benzyl chloride with a 
trace of zine chloride, gave off a stream of hydrochloric acid, became 
very hot, and yielded as chief products benzylphenols (m. p. 84°), hence 
supporting the suggestion. Amylphenol could not be obtained in this 
way. 
By the action of 2 mols. alcohol on 1 mol. salicylic acid in presence 
of zinc chloride, a body (probably ethylsalicylic acid) is formed, which 
decomposes on distillation into butylphenol and carbonic anhydride. 

i we 
Synthesis of Thymol from Cumaldehdye. By O. Wipmann (Ber., 
15, 166—172).—The author has already (Abstr., 635, 1880) described 
a method by which metatoluidine can be prepared from benzaldehyde. 
The benzaldehyde was nitrated, the nitro-body was converted by phos- 
phorus pentachloride into metanitrobenzal chloride, and this, by re- 
duction with zinc and hydrochloric acid, at first at a low temperature, 
and finally by boiling, yielded metatoluidine. He has now succeeded in 
preparing thymol from cumaldehyde, synthetically, by a similar series of 
reactions, making it probable that this reaction is a general one for the 
conversion of aldehyde-groups into methyl-groups. The cwmaldehyde 
(b. p. 236°), purified by means of the sodium sulphite compound, is con- 
verted into nitrocumaldehyde (m. p. 54°), purified by crystallisation from 
ileohol, and treated with phosphorus pentachloride (8 grams to 7 of 
uitrocuminol), avoiding too great a rise of temperature. On pourin 
the product into water, nitrocymylene chloride, NO..C,H;Pr.CHCh, 
separates as an oil solidifying at —10—20°, heavier than water, soluble 
3d3c2 
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in alcohol and ether. To convert this nitro-compound into the amido. 
derivative the alcoholic solution is mixed with strong hydrochloric 
acid, cooled, and treated with zinc in small quantities, not allowing 
the temperature to rise above 12°. The alcohol is then evaporated, 
the residue neutralised with soda, sodium acetate added, and the cymi- 
dine, NH,.C,;H;PrMe, thus precipitated, is distilled with steam. It isa 
colourless oil, lighter than water, and of repulsive odour. It is only 
slightly soluble in water, but easily in alcohol and ether. It shows no 
reactions either with litmus or with sodium hypochlorite, or with potas. 
sium chromate and sulphuric acid, &c., but fumes strongly with hydro- 
chloric acid. It is stable in air, and colours a deal shaving yellow. 
Cymidine hydrochloride, C,H;.NH,,HCl, is an oil which solidifies to 
a white mass of fine silky needles. Cymidine sulphate, 


(CH is-N H,).H.S O, + 21H.0, 


crystallises in white needles, easily soluble in warm, sparingly soluble 
in cold water. Cymidine platinochloride, (CiH».N H:,HCl)2,PtCl, 
forms pale yellow brilliant needles, sparingly soluble in water, more 
easily in alcohol and ether. Cymidine acetate crystallises in white 
needles (m. p. 112°). These properties agree passably with those of 
Barlow’s cymidine (Annalen, 98, 245). It may be converted into 
thymol in the following manner: cymidine sulphate is dissolved in 
water and mixed with less than 1 mol. potassium nitrite in the cold, 
and then acidified with dilute sulphuric acid, and the product distilled 
with steam, when the thymol passes over. It crystallises in rhombic 
prisms (m. p. 44°), and shows all the reactions for ordinary thymol. 
Nitrosothymol remains behind in the flask after the distillation, 
crystallises out on cooling as a bulky jelly of yellowish-white fine 
needles (m. p. 160—16z”), nearly insoluble in cold, and only sparingly 
in boiling water ; it, however, dissolves easily in alkalis and alkaline 
carbonates ; some pure nitrosothymol from natural thymol was pre- 
pared and compared with this, and the two were found to be 
identical. 
This reaction supports the view that, when an aromatic aldehyde con- 
taining the aldehyde-group in the benzene-ring is nitrated, the nitro- 
group goes in the meta-position to the aldehyde-group; and further, 
it forms a basis for the assumption that the hydroxyl in thymol 
occupies the meta-position to the methyl. D. A. L. 


New Isomeride of Orcinol. By E. Knecur (Ber., 15, 298—302). 
—The author draws attention to the fact that orcinol, although con- 
taining the two hydroxyl-groups in relatively the same position as 
resorcinol, and therefore a true homologue of it, yet differs from it in 
giving no fluorescein reaction. He has accordingly isolated another 
dihydroxytoluene, which, as shown from its method of preparation, 
likewise contains the two hydroxyl-groups in the meta-position. 

From dinitrotoluene a mononitrocresol was obtained, which forms 
golden needles (m. p. 78°), sparingly soluble in cold water, easily 
soluble in hot water, alcohol, and benzene ; its methyl ether is a golden- 
yellow oil (b. p. 267°), volatile in a current of steam. The mononitro 
cresol was reduced by tin and hydrochloric acid to amidocresol, the 
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hydrochloride of which was converted by the diazo reaction into 
dihydroaytoluene, which the author proposes to name cresorcinol. 
This substance forms white monosymmetrical crystals (m. p. 103°), 
easily soluble in water, alcohol, and ether; it resembles resorcinol in 
its reactions with lead acetate, silver nitrate, bromine-water, and 
phthalic anhydride. With the latter, it forms a fluorescein, which gives 
a fluorescent solution with alkalis. This dihydroxytoluene differs, 
however, from resorcinol in its crystalline form, those of the former 
being monosymmetrical, those of the latter rhombic. With ferric 
chloride, the dihydroxytoluene gives an evanescent green coloration. 
The author draws attention to the easy conversion of the metamido 
phenols and amidocresols into the corresponding dihydroxy-deriva- 
tives, and considers it probable that whenever the hydroxy- and 
umido-groups are in the meta-position, this change can be effected 
easily. Further researches on other orcinols are promised. 

v. &. ¥. 
Lutorcinol, an Isomeride of Orcinol. By G. Vocr and A. 
HeENNINGER (Compt. rend., 94, 650—652).—Monobromoparacresol is 
obtained by the action of bromine on a solution of paracresol 
(m. p. 35”) in chloroform ; it forms long colourless needles (m. p. 17— 
18°, b. p. 218—220°). This is fused with potassium at 200—210°, and 
the fased mass neutralised and treated with ether in the usual way. 
The lutorcinol, CsH,;Me(OH),, thus obtained forms small anhydrous 
colourless needles, m. p. 104—105°, readily soluble in water, alcohol, 
and ether, less soluble in chloroform and benzene. Exposed to air in 
presence of alkalis or alkaline carbonates, lutorcinol acquires a blood- 
red colour, turned to yellow by acids. A blood-red colour is also pro- 
duced by calcium hypochlorite and potassium permanganate. Ferric 
chloride produces a deep dirty green colour, then a red-brown precipi- 
tate, which gradually acquires a deeper red tint, and contains no iron. 
These reactions are probably due to the presence of bromocatechol. 
Pure lutorcinol acquires only a faint red tinge in presence of alkalis 
and air. When treated with ammonia, in presence of air, it yields 
lutorcein, which has a brownish-yellow colour, changed by acids to pure 
yellow; it dyes yellow. When lutorcinol is heated with phthalic 
anhydride and sulphuric acid, it yields the corresponding phthalein, 
which has a yellow colour and an alkaline solution, and shows a beautiful 
green fluorescence, superior to that of fluorescein. Its bromo-deriva- 
tive is red, and appears to resemble evsin. 

When monobromoparacresol is fused with potash, a small quantity 
of protocatechuic acid is formed in addition to lutorcinel. Lutorcinol 
may also be obtained by fusing the potassium salt of paracresolsul- 
phonic acid with potash, but the reaction requires a higher tempera- 
ture (310—320°), and a greater proportion of protocatechuic acid is 
formed. Lutorcinol is probably identical with the cresorcinol, recently 
described by E. Knecht (preceding abstract). 

This paper was contained in a sealed packet, deposited August 23rd, 
1875. C. H. B, 


Phytosterin and Paracholesterin. By O. Hesse (Annalen, 211, 
283—284).—Reinke and Rodewald (Annalen, 207, 209) obtained a 
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mixture of cholesterin and paracholesterin from Ethaliwm septicum, 
hence they regard the crystalline substance contained in peas, and to 
which the name of phytosterin has been given by the author (ibid., 
192, 175) as a mixture of these two bodies. 

The author points out that the mode of preparation of phytosterin 
precludes the possibility of its being a mixture. 

The results of the analyses of paracholesterin agree more closely 
with the formula C.H,O than with that proposed by Reinke and 
Rodewald, C,,H,,O. W. C. W. 


An Aldehyde-ketone and a Glycol of the Aromatic Series, 
By E. Burcker (Compt. rend., 94, 220—223).—From the products ot 
a carefully-regulated action of chlorochromic acid on phenyl-propyl 
ketone, both dissolved in chloroform, the author separated the aldehyde- 
ketone, C;H;.CO.C,H,.CHO, a yellowish liquid (b. p. 235°), soluble in 
alcohol, ether, chloroform, and benzene. It reduces silver nitrate, but 
does not combine with alkaline bisulphites. When this substance is 
heated with sodium-amalgam a thick yellowish liquid is produced 
(b. p. 200°), which the author was able to recognise as a diatomic 
alcohol. R. R. 


Decomposition of Phenyltribromopropionic Acid. By L. P. 
Kinnicut (Amer. Chem. J., 4, 25—27). Glaser (Annalen, 143, 335 
and 339), by treating «- and f-bromocinnamic acids with bromine, 
obtained the two corresponding phenyltribromopropionic acids, 
thus :— 

(a.) CHPh: CBr.COOH + Br, = CPhHBr.CBr,.COOH. 
(8.) CBrPh : CH.COOH + Br, = CPhBr,.CHBr.COOH; 


and Kinnicnt finds that when a-tribromophenylpropionic acid is 
placed in boiling water, and steam is passed into the liquid, the tn- 
brominated acid is split up into dibromostyrene, CHPh : CBr., which 
passes over as a light yellow oil, and «-monobromocinnamic acid, 
together with carbonic anhydride, hydrogen bromide, and free bro- 
mine :— 


2(CHPhBr.CBr,.COOH) = CHPh : CBr, + CHPh : CBr.COOH 
+ CO, + HBr + Br. 


The author is continuing his investigation of these acids. 
H. W. 

Elimination of Nitrogen from Tyrosine. By G. Koxrrner and 
A. Menozzt (Rendiconti del R. Istituto Lombardo [2], 14, 521; 
Gazzetta, 1881, 549—550).—When methyl iodide and potassium 
hydroxide are added alternately to a solution of tyrosine in potassium 
methylate, using in all 5 mols. KOH and 5 mols. Mel to 1 mol. tyro- 
sine, and assisting the action by a gentle heat, there is obtained 4 
nearly colourless and perfectly neutral liquid, containing potassium 
iodide; an artificial alkaloid having considerable resemblance to the 
betaines, but differing therefrom by containing potassium as an essen- 
tial constituent; also trimethylamine hydroxide; and the potassium- 
salt of methylparacoumaric acid. 

The alkaloid separated from the other bodies forms tabular and 
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rismatic crystals, colourless, hard, soluble in water, moderately 
soluble in hot, less so in cold alcohol. These crystals have the compo- 
sition C\sH,O;NIK, and their products of decomposition (infra) show 
that their constitution may be represented by the formula,;— 


NMegl 
COOK’ 


In fact, when heated on the water-bath with potash, they immediately 
give off trimethylamine, and are converted after some time into a 
white mass, composed of spherical groups of very minute needles, con- 
sisting of potassium methyl-paracoumarate, CH ,O;K. The solution of 
this salt decomposed by hydrochloric acid, yields methyl-paracoumaric 
acid, CyoH oO, in stellate groups of long shining needles, identical 
with tne methyl-parahydroxyphenylacrylic acid which Perkin obtained 
synthetically from acraldehyde. 

The preceding facts show: (1), that the decomposition of the 
alkaloid by potash may be represented by the equation : 


C,,;H,.O,NIK + KOH — KI > H,0 + NMe, + C,,H,O;K, 


which moreover is in accordance with the quantity of methyl-para- 
coumaric acid obtained; further (2) that tyrosine is one of the two 
possible alanines of hydroparacoumaric acid, and consequently that its 
synthesis should be effected by the action of ammonia on bromo- 
hydroparacoumaric acid, which contains the halogen in the lateral 


chain. H. W. 


MeO, C,H. C.Hy< 


Monophenylboric Chloride and some of its Derivatives. 
By A. Micuagtis and P. Becker (Ber., 15, 180—185).—The authors 
have already made known (this Journal, 38, 395) the fact that mono- 
phenolborie chloride is produced by the action of mercury phenyl! on 
boric chloride. When equal quantities.of these reagents are heated at 
180—20v° for some time in sealed tubes, and the liquid portion is then 
poured off and distilled, phenylboric chloride passes over at 175° asa 
colourless oil, which solidifies in a freezing mixture to a crystalline mass 
melting at 0°. It is violently decomposed by water, but by conducting 
the decomposition slowly, monophenylboric acid, PhB(OH),, is formed. 
It crystallises in tufts of needles (m. p. 204°), sparingly soluble in 
cold, easily in hot water, and in alcohol and ether. It colours litmus 
only slightly red, is volatile with steam. Distilled by itself, it loses 
water, and phenylboric oxide, PhBO, passes. over undecomposed, 
When the crystalline acid is left for some time in a desiecator, it under- 
goes a similar change. Sodium phenylborate, PhB(ONa)., crystal- 
lises in four-sided tablets easily soluble in water.  Caleiwm-hydrogen 
phenylborate, (PhBO,H),Ca, forms druses of colourless erystals. 
Silver-hydrogen phenylborate, PhBO,HAg, is a yellow precipitate, 
which is soluble in ammonia, and changes on exposure to light. On 
heating it with water, it breaks. up into silver oxide, benzene, and 
boric acid thus: 2PhBO,HAg + 3H,0 = Ag,O. + 2C,H, + 2B(OH),, 
If excess of silver nitrate is added to phenylborie aeid neutralised 
with ammonia and warmed, a silver mirror is deposited on the sides 
of the vessel. Mercuric chloride produces a glistening erystalline pre- 
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cipitate of mercuryphenyl chleride (m. p. 250°). Phenylphosphoric 
acid, PhPO,H,, does not yield this body with mercury chloride. 
Physiologically phenylboric acid is a mild poison to mankind, but 
deadly to lower animals, e.g., frogs, bacteria, &c., it is hence a good 
antiseptic. Phenylboric owide is prepared as described above, and is 
also obtained as a bye-product in the preparation of phenylboric 
chloride. It is a colourless crystalline mass (m. p. 190°; b. p. 360°), 
insoluble in water, but on prolonged boiling it is converted into 
phenylboric acid, which dissolves. Hthyl phenylborate, PhB(OEt),, 
is formed when phenylboric chloride is mixed with excess of absolute 
alcohol: it is a colourless, pleasant-smelling liquid ,(b. p. 176°), which 
is easily converted into phenylboric: acid by moisture. Zinc ethide 
simply removes the phenyl from the alkyl salt, producing boron tri- 
ethide. Paratolylboric chloride, Me.C,H,.BCl., is prepared by the action 
of boric chloride on mercuryditolyl in a similar way to the phenyl 
derivative. It forms a colourless crystalline mass (m. p. 27°); it is 
violently decomposed by water, producing tolylboric acid, 


Me.C,H,.B(OH).. 


This forms slender needles (m. p. 240°), sparingly soluble in cold, very 
easily in hot water. With mercuric chloride, it yields a white preci- 
pitate of mercurytolyl chloride, C;H,HgCl. D. A. L. 


Carbostyril. By P. Frieptamnper and .H. Osrermarer (Ber., 14, 
332—338).—A continuation of the author’s former researches (this 
vol., 201). By the oxidation of oxycarbostyril with alkaline perman- 
ganate, besides orthonitrobenzoic acid and water, there is also obtained 
carbostyrilic acid. 

The latter crystallises in delicate white needles, sparingly soluble in 
cold water, easily soluble in hot water and alcohol; it melts at 200° 
with decomposition, and even at 100° it gives off carbonic anhydride 
slowly. By heating itwith dilute hydrochloric acid, or with soda solu- 
tion, carbostyrilic acid is D agrg 8-7, into anthranilic and oxalic acids, 
thus: C,H,NO, = C;H;NO, + H.C 20,; it must thus be regarded as an 
oxalylanthranilic acid, C, H,(NH.CO.COOH)COOH.H.O, or more pro- 
bably, C.,H,NHC(OH), (COOH),COOH. By the action of phosphorus 
pentachloride on carbostyril or oxycarbostyril monochloroquinoline is 
obtained, which forms long needles (m. p. 37°, b. p. 267°); in its 
chemical and physical properties it is intermediate between dichlor- 
quinoline and quinoline. It possesses strongly basic properties, forms 
a platinochloride (C,H,NCI, HCl)2,PtCl, + 2H,0, erystallising in 
needles. By nascent hydrogen, it is converted. into tetrahydroquino- 
line, identical with that obtained from quinoline. On heating mono- 
chloroquinoline in sealed tubes with water, it is converted into 
carbostyril. 

When monochloroquinoline is heated with alcoholic potash, it is 
converted into ethylcarbostyril, CjH;,NOEt, a sweet, colourless oil 
(b. p. 206) easily soluble in dilute acids; it is identical with the pro- 
duct of the action of ethyl iodide on sodium earbostyril. When heated 
with hydrochloric acid, it is decomposed into carbostyril and ethy! 
chloride; it is converted by sodium-amalgam into dihydroethyl car- 
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bostyril, which crystallises in needles having a silvery lustre and melt- 
ing at 199°. Similarly methylcarbostyril, an oil smelling like oranges 
(b. p. 247°), and phenylcarbostyril, crystallising in glistening leaflets 
(m. p. 69°), are described. 
Weinberg has shown that a monochlorethylcarbostyril is obtained 
from dichloroquinoline. On heating this with hydrochloric acid, it is 
converted into monochlorocarbostyril (m. p. 24°), which is analogous 
in its physical properties to carbostyril. 

The conversion of monochloroquinoline into carbostyril cannot 
readily be explained if the structural formula of carbostyril be I— 


CH CH cH cH 
cu Z YS cu CH * y ) CH 
I. | Il. 
cl Ay oul A 4 cal 
CH NH CH N 


and if chloroquinoline has the constitution represented above (IT); but 
this difficulty disappears if carbostyril be considered to be a hydroxy- 
quinoline, although this hypothesis involves some difficulty in explain- 
ing the formation of carbostyril from amidocarbostyril (cf. Abstr., 1881, 
598). V. HL. 


Action of Iodine on Naphthalene at High Temperatures. 
By A. Bieunarp and G. Vrav (Compt. rend., 94, 5384—536).—30 
parts iodine were heated with 70 parts naphthalene in a sealed tube 
at 250° for 12 hours. The black product thus ebtained was boiled 
with potash to remove excess of iodine, and finally washed with warm 
water. The black powder contains iodine in combination, and when 
heated gives off violet vapours and hydriodic acid. Alcohol and car- 
bon bisulphide dissolve mere traces, but benzene dissolves a much 
greater quantity, forming a strongly dichroic liquid, red by trans- 
mitted, and green by reflected light. The thick liquid left on evapo- 
ration of the benzene may be separated by means of ether into a thick 
red liquid, soluble in ether, of the composition ©, 81:0; H, 69; O, 
12:1 = 100-0, and a reddish powder, much less soluble in ether, of the 
composition, C, 88°4; H, 5°7; O,59=100. The two bodies could 
not be perfectly separated. 

The residue left after treatment with alcohol, carbon bisulphide 
and benzene, constitutes more than 90 per cent. of the total product, 
and has the composition: C, 752; H, 3°8; I, 21-4 = 100, agreeing 
with the formula Cy H.,I, or assuming that the iodine replaces one 
atom of hydrogen, CyH», = 4C,oH,.—The principal action of the 
iodine on the naphthalene is the removal of hydrogen in the form of 
hydriodic acid, with formation of the body aC, Hg. C. H. B. 


Dimethylnaphthalene. By A. Emmept and F. Rernorvuser 
Annalen, 211, 365—371).—The authors have shown (Annalen, 206, 
367 and 372) that the portion of coal-tar oil which distils between the 
boiling points of naphthalene and acenaphthalene contains methy|- 
naphthalene (b. p. 242°). By repeated redistillation of the hydro- 
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carbons boiling between 250° and 280°, a mixture of several isomeric 
dimethylnaphthalenes is obtained (b. p. 250—270°). 

The mixture yields a crystalline picrate. The barium salt 6f the 
dimethylnaphthalene-monosulphonaic acid is easily soluble in water. 

W.C. W. 

Dichloronaphthalene and Chloronaphthol from 8-Naphthol. 
sulphonic Acid. By A. Ciavs and M. Deune (Ber., 15, 319—322). 
The authors have confirmed Alén’s researches (this vol., 409) on the 
dinitrochloronaphthalene and the monochlorophthalic acid obtained 
from the so-called e-dichloronaphthalene. 

The neutral alkali salts of the chlorophthalic acid are readily soluble 
in water; the potassium salt forms large acicular crystals; the silver 
salt forms a white stable precipitate. The chloro-8-naphthol from 
8-naphtholsulphonic acid (Abstr., 181], 981) gives the same 
chlorophthalic acid as that mentioned above. These facts lead to the 
conclusion either that by the oxidation of the dichloronaphthalene the 
chlorine atom which has taken the place of the sulpho-group of the 
8-naphthol-sulphonie acid’ is unattacked, and remains in the chloroph- 
thalic acid, or that in the dichloronaphthalene, and in the chloro-p- 
naphthol, as in the @-naphtholsulphonie acids, both the substituting 
groups are in the 3-position, one in each benzene nucleus. The author 
inclines to the latter view. 

In conclusion, a comparison is drawn between @- and #-naphthol- 
sulphonic acids; the former gives baric salts readily, the latter only 
with difficalty ; with nitric acid, the former yields dinitronaphthol, the 
latter a nitrosulphonic acid; the former is converted into dichloro- 
naphthoquinone by potassium chlorate and hydrochloric acid, the 
latter is for the most part unattacked by these reagents. 

Via Ws 

Naphthalene-Derivatives. By I. Guarescut (R: Accad. d. Scienze 
di Torino, 16, 568—570; Gazzetta, 1881, 542).—This paper is a sequel 
to the short note on the bromo- and bromonitro-naphthalenes pub- 
lished by the author in 1877 (this Journal, 31, 712). Having prepared 
a large quantity of dibromonaphthalene by Glaser’s method, he has 
obtained from it the following compounds :—(1):Glaser’s dibromo- 
naphthalene melting at 81—82°. (2) From the mother-liquors of this, 
products melting at 67—70°, and from these a dibromonaphthalene 
melting at 67°5—68°, identical with the 8-dibromonaphthalene (m. p. 
70—71°), which he obtained in 1877. (3) Another dibromonaphtha- 
lene of Glaser, said to melt at 76°, whereas Jolin separated from the 
last mother-liquors a dibromonaphthalene melting at 60—61°, whence 
Guareschi is of opinion that Glaser’s compound melting at 76° was a 
mixture of the dibromonaphthalenes melting respectively at 81—82° 
ar. at 68°. By oxidation of a dibromonaphthalene, there is also: ob- 
tained the anhydride of a bromophthalic acid (m. p. 207°5—2U8°). 

As secondary products of the preparation of monobromonaphtha- 
lene by the action of bromine in the cold on naphthalene dissolved in 
carbon sulphide, there are obtained: the dibromonaphthalene melting 
at 81—82°, which is likewise formed by the action of bromine-vapour 
on naphthalene ; another melting at 68°, and a third (discovered by 
Wichelhaus and Darmstadter) at 126—127°. 


corn 
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The author has further obtained a new monobromonitronaphthalene 
in beautiful yellow needles melting at 12775”. H. W. 


A Diatomic Alcohol Derived from 8-Naphthol. By G. Rovs- 
seau (Compt. rend., 94, 133—136).—By treating B-naphthol with 
chloroform in presence of but a small excess of caustic soda solution, 
the author obtained, besides the aldehyde indicated by theory, a 
white crystalline substance, amounting to 40 per cent. of the naphthol 
employed. It is almost insoluble in benzene, carbon bisulphide, and 
acetic acid, but sparingly soluble in ether and light petroleum. It is 
insoluble in alkalis, but when warmed with sulphuric acid, it yields 
a blood-red liquid with a splendid green fluorescence. 

The diatomic character of the alcohol is established by the analysis 
of the diacetate and the ether, and a study of its oxidation-products 
will show whether it is derived from the hydrocarbon— 


CyoH,-CH CH, 

| | or OwHe | CwH 

C\oHs-CH CH 

Its transformations show that for the present the new alcohol must be 
ranked with the pseudo-glycols and particularly with the pinacones. 
R. R. 
Action of Amines on the Quinones. By T. Zincke (Ber., 15, 
279—-287).—A continuation of the author’s researches (Abstr., 1881, 
595, 915). 

8-naphthaquinoneanilide differs from the corresponding a-compound 
in behaving as a feeble monobasic acid ; it is, however, converted into 
the a-compound by heating it with alcohol, or with acetic or sulphuric 
acid. The author has examined the question whether the acid nature 
is due to a hydroxyl or the NH group, by the preparation of ethereal 
derivatives. If the hydroxyl group were present (a view which seems 
to be precluded by the impossibility of obtaining an acid radicle 
derivative) an ether of hydroxynaphthoquinone would be formed, but 
if the NH group were the cause of the acid fanction, a higher homo- 
logue of naphthaquinone would be formed by the substitution of a 
hydrogen-atom by a paraffinoid group. The author prepared some 
of these ethereal derivatives, but from want of material was unable to 
decide their constitution. 

The methyl compound obtained from the silver salt of @-naphtha- 
quinoneanilide and methyl iodide crystallises in golden needles 
(m. p. 151°), the ethyl compound in glistening monoclinic prisms 
(m. p. 104°), soluble in alcohol, benzene, and chloroform, the iso- 
propyl compound in large golden crystals. ‘These compounds are not 
saponified by the alkalis, and the author is at present investigating 
the action of acetic, sulphuric, and hydrochloric acid on them. By 
passing nitrous fumes into an aicoholic solution of the 8-anilide, white 
crystalline needles separate out before the solution is saturated ; 
subsequently a red crystalline substance is formed. The white com- 
pound is very unstable, losing the elements of alcohol, and yielding the 
red compound, which crystallises in long needles (m. p. 245°). By 
reducing agents, it is converted into an indigo-blue compound, soluble in 
benzene, ether, &c.; it has feebly basic properties, but its salts do not 
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seem to be stable. With acetic anhydride, it yields an acetyl-deri- 
vative crystallising in golden-yellow leaflets; by oxidising agents, it 
is converted into a golden-yellow substance crystallising in leaflets or 
needles. As the constitutional formula of the naphthaquinoneanilide 
has not been satisfactorily established, the formule of these compounds 
cannot be well determined; it appears that the red compound is 
derived from the naphthoquinoneanilide by the replacement of H by 
NO, and has the formula C,,Hj(NO)NO,; the blue compound has 
the probable formula C,,H)(NH.)NO,; and the golden-yellow com- 
pound obtained by oxidation the formula C,,H,(NH)NO,. Further 
investigations are required to confirm these views. 

The toluidines act on B-naphthaquinone like aniline; the para- 
toluidine compound can hardly be distinguished from the corresponding 
aniline compound; its alkali salts are easily soluble; its calcium, 
barium, mercury, silver salts are insoluble precipitates. With nitrous 
acid, 8-naphthaquinone-paratoluide gives a red compound (m. p. 240— 
245°), and a blue reduction product, which yields an acetyl-derivative 
(m. p. 190°) and an oxidation product (m. p. 260—265°). Similar 
compounds were obtained from orthotolnidine. ¥. ae Vi 


Naphthylsulphuric Acid. By R. Nierzk: (Ber., 15, 305—306).— 
It has recently been shown that naphthol resembles the alcohols rather 
than the phenols in its reactions. By rubbing finely powdered dry 
8-naphthol with sulphuric acid, a rise of temperature takes place, and 
a crystalline substance separates out. On neutralisation with soda, 
delicate crystalline needles are obtained, soluble in water, sparingly 
soluble in alcohol. On acidifying an aqueous solution of these crystals, 
with hydrochloric acid, they are decomposed into naphthol and su- 
phuric acid; this change characterises the compound as analogous to 
hydrogen ethyl sulphate. By indirect analysis the author shows that 
the acid has the formula C,,H,SO,H. 

By heating a mixture of the sodium salt of this acid with sodium 
ethyl sulphate, ethyl 8-naphthol is obtained; similarly 8-dinaphthy]! 
ether and other ethers may be formed. Naphthylsulphuric acid will 
not react with the diazo-compounds. ¥.— 


Action of Phosphorus Pentachloride on «-Naphtholsulphonic 
Acid. By A. Cuaus and H. Oenter (Ber., 15, 312—315).—The 
authors have examined the action of phosphorus pentachloride on 
a-naphtholsulphonic acid under various conditions. The results differ 
most markedly from those obtained with the corresponding -acid 
(Abstr., 1881, 914), for there is formed neither an ethereal combination 
of the hydroxyl and sulphonic group nor an ethereal salt of phosphoric 
acid. When phosphorus pentachloride and anhydrous salts of a- 
naphtholsulphonic acid are heated together at a temperature of 
60—100° C., a-naphtholsulphonyl chloride is obtained; at 100—150° 
a monochloronaphthol, CyHsCl(OH), and a dichloronaphthalene are 
formed. These may be separated by distillation in a current of steam, 
when the chloronaphthol passes over first. It crystallises in small 
brick-red, interlaced needles (m. p. 57°), soluble in alcohol, ether, and 
chloroform; by oxidation with alkaline permanganate or excess of 
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concentrated nitric acid, it is converted into phthalic acid. With a 
small quantity of nitric acid, it yields naphthoquinone (m. p. 125°). 
Dichloronaphthalene crystallises in long, white needles (m. p. 94°), 
soluble in alcohol and ether. Like the chloronaphthalene, it yields on 
oxidation phthalic acid and naphthaquinone. 

In both compounds the hydroxyl-group and chlorine-atoms are in 
the position @, : &; but the dichloronaphthalene differs from the a,a, 
dichloronaphthalene described by Beilstein, which yields dichloroph- 
thalic acid on oxidation; this discrepancy the authors propose to 
examine further. V. H. V. 


a i, i 


Essence of Linaloes. By H. Morin (Compt. rend., 94, 733—735). 
—By prolonged treatment with a saturated aqueous solution of hydro- 
chloric acid, and exposure to light, essence of linaloes (Licari kanali, 
Abstr., 1881, 738), yields a hydrochloride which decomposes on dis- 
tillation at ordinary pressure, but may be distilled with an excess of 
water under reduced pressure. It is a colourless optically inactive 
liquid of the composition C,>H,.,2HCl, with an aromatic odour recalling 
that of camphor (sp. gr. at 16°= 1-069). When distilled with 
calcium hydroxide, it yields a hydrocarbon, CjH,., a colourless, very 
mobile, optically inactive liquid, with a peculiar, slightly aromatic 
odour (b. p. 168—172° at 765 mm.; sp. gr. at 14° = 0°835). This 
hydrocarbon, for which the author proposes the name licarene, differs 
from citrene in its boiling point and specific gravity. It is readily 
converted into isomerides or polymerides by the action of heat or 
certain chlorides, such as zinc chloride. Essence of linaloes is there- 
fore the hydrate of licarene, an isomeride of terebenthene. 

A mixture of essence of linaloes, alcohol, and nitric acid, remains 
clear for some time, but gradually becomes turbid, and finally an 
upper layer of liquid separates out, which is insoluble in water, and is 
dextrogyrate, whereas essence of linaloes is levogyrate. 

C. H. B. 


Essence of Savory. By A. Hatter (Compt. rend., 94, 132).— 
Kssence of savory from Satureia montana is an orange-yellow rather 
thick liquid of sp. gr. 0°7394 at 17°. A solution of potash dissolves 
out one-fifth of the volume of the essence, and by appropriate treat- 
ment of the solution the author isolated a colourless liquid (b. p. 232°) 
identical with the carvacrol which was obtained by Schweitzer from 
carvol derived from essence of cumin, and identical also with the 
8-thymol of Miiller and Patt, with the hydroxyeymene of Kekulé and 
Fleischer, &c. Essence of savory contains about 40 per cent. of 
earvacrol, as well as another phenol with a higher boiling point. The 
hydrocarbons which enter into its composition appear to be two 
terpenes boiling at 172—175° and 180—185° respectively. 

R. R. 


Products of the Distillation of Colophony. By A. Rewnarp 
(Compt. rend., 94, 727—730; see also this Journal, 40, 738).—That 
portion of the product of the distillation of colophony which boils at 
154—157° is a mixture of two hydrocarbons, CoH), and C,)His, which 
cannot be separated by distillation. This mixture is levogyrate, is 


738 ABSTRACTS OF CHEMICAL PAPERS. 


partially converted into a hydrochloride by the action of hydrochloric 
acid gas, and is violently attacked by bromine with formation of 
unstable dibromides. It is attacked by nitric acid of sp. gr. 1:2 at 80° 
with production of a resin which dissolves in the excess of acid. The 
solution will not crystallise, but yields a syrupy acid, which forms an 
insoluble lead salt. Fuming sulphuric acid partially converts the 
mixture into cymenesulphonic acid, which yields a barium salt 
identical with that obtained from the terebenthene boiling at 170— 
173° (loc. cit.). 

If the mixture of the two hydrocarbons is treated with one- 
twentieth of its volume of ordinary sulphuric acid (sp. gr. 1°8), and 
the supernatant liquid distilled after 24 hours, it yields two fractions, 
one boiling below 200°, the other, consisting mainly of polymerides, 
above 300°. By several repetitions of this treatment on the portion 
boiling below 200°, with increasing quantities of sulphuric acid, a new 
hydrocarbon, decine, CoH, is obtained. It is not attacked by ordinary 
sulphuric acid, hydrochloric acid, or by ordinary boiling nitric acid; 
but is dissolved by fuming nitric acid in the cold. Bromine is with- 
out action in the dark, but in daylight attacks it with evolution of 
hydrobromic acid. Fuming sulphuric acid dissolves it slowly, forming 
an acid which yields a non-crystalline bariam salt. This hydrocarbon 
exists in the original mixture to the extent of about 7 per cent., a pro- 
portion too small to account for the properties of that mixture, which 
can only be explained by the assumption that it contains another 
hydrocarbon, C\)His, attacked by ordinary sulphuric acid. 

If instead of heating the mixture with sulphuric acid of sp. gr. 1°8, 
it is repeatedly treated with acid of sp. gr. 1°75, it yields a mixture of 
decine and a new terebenthene, which forms a liquid monohydro- 
chloride, and is produced by the action of the sulphuric acid on the 
original terebenthene. This second terebenthene is converted into 
cymenesulphonie acid by ordinary sulphuric acid. C. H. B. 


Dichlorocamphor. By P.’ Cazeneuve (Compt. rend., 94, 730— 
732).—Camphor is dissolved in absolute alcohol, and treated with a 
current of dry chlorine for several hours at 80—90°. Heat is 
developed and hydrochloric acid is given off in large quantity. The 
product is repeatedly treated with water, and then heated to remove 
chloral and hydrochloric acid. On cooling, it solidifies to a crystalline 
mass, which may be purified by crystallisation from alcohol. The 
dichlorocamphor, C\H,,Cl,0, thus obtained forms large white oblique 
prisms, slightly soluble in cold, bat very soluble in hot alcohol; 
soluble in ether, in the vapour of which it liquefies, but insoluble in 
water. It softens at 89°, and melts at 93°, at which temperature it 
gradually volatilises without decomposition. Above 150°, it blackens 
and decomposes with evolution of hydrochloric acid. On continued 
heating, the temperature rises to 263°, at which point it remains 
constant, and a colourless liquid distils over. 

The formation of the dichlorocamphor is probably preceded by that 
of the monochloro-derivative. No higher derivative is obtained by 
the prolonged action of chlorine at the temperature of the experiment. 


C. H. B. 


ORGANIC CHEMISTRY. 739 


Note on the Phenol obtained by the Action of Zine Chloride 
on Bromocamphor. By R. Scuirr (Gazzetta, 1881, 532—533).— 
The author, in 1880, obtained by the action of zinc chloride on bromo- 
camphor a liquid phenol boiling at 226° and exhibiting nearly the 
composition of a thymol. The quantity obtained was however very 
small, and the analyses not quite satisfactory ; and though larger 
quantities have since been obtained, and submitted to fractional distil- 
lation, the author finds that all the fractions give percentages of 
hydrogen somewhat too low for phenols of the aromatic series with 
saturated lateral chains. The composition of the phenol above men- 
tioned is still therefore undecided. H. W. 


Colouring Matter in Flour Paste. By L. pe Borspaupran 
(Compt. rend., 94, 562—563).—The violet pigment is contained in 
cellules which grow near the surface of the paste. The paste contain- 
ing the organism was placed in different atmospheres; acetic acid 
appeared the most efficacious in promoting the formation of the 
colouring matter. The pigment is insoluble in water, but dissolves in 
alcohol and ether. When dry it has a metallic lustre, similar te that 
of the aniline colours. Hydrochloric acid turns the violet alcoholic 
solution to blue or bluish-green, and finally decolorises it; sodium 
hydroxide changes it to green, which rapidly passes into yellow with 
a reddish tinge. The blue-violet alcoholic solution shows a nebulous 
absorption-band in the yellow, green, and greenish-blue, which extends 
as the thickness of the liquid layer is increased. C. H. B. 


Products of the Transformation of Quinoline. By G. 
Koerner (Rendiconti del R. Istituto Lombardo [2|, 14, 401, 526; Gaz- 
zeta, 1881, 548—550).—When quinoline is heated with methyl iodide 
in molecular proportion, and the product is distilled with potash, a 
mixture is obtained, separable into two principal products boiling 
respectively at 193° and 240°. The former of these is dimethy]- 
aniline, and is converted by oxidation into an acid belonging to a 
special group, to which there is no known analogue. This acid is still 
under investigation. 

The second product, boiling at about 240°, is heavier than water, 
and gives by analysis numbers agreeing nearly with the formula of a 
methyl-quinoline; and in fact it exhibits all the properties of a 
lepidine, excepting that it has a more agreeable odour. 

Finally the author states that he has obtained compounds possessing, 
like quinine, the power of lowering the temperature of the animal body, 
and amongst these he mentions, as of especial interest, the derivatives 
of a base C,H,N:, the preparation of which will be described in a future 
communication. H. W. 


Tropine. By G. Meruine (Ber., 15, 287—293).—A continuation 
of the author’s researches (this vol., 416). By the oxidation of tropine 
with alkaline permanganate a secondary base, tropigenine, C;H,,NO, 
is formed, which readily combines with nitrous acid to give a nitroso- 
compound, and with methyl iodide reproduces tropine. The platino- 
chloride crystallises in dark orange-coloured tables, sparingly soluble in 
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water, soluble in alcohol. By treating a hydrochloric acid solution of 
tropigenine with silver oxide, distilling, and subsequent subliming the 
product in a vacuum, the free base is obtained in the form of hard 
colourless needles (m. p. 161°); it is easily soluble in water and 
alcohol, and absorbs carbonic anhydride from the air with avidity. 
The awrochloride crystallises in golden-yellow leaflets, sparingly 
soluble in cold water. By the action of methyl iodide on tropigenine 
there are formed the hydriodides of tropigenine and tropine, together 
with methyltropine iodide, thus :— 


2C,H,,0.N.H + 2Mel — C,H,,.0.NMe,I + C,H,,0.NH,I 
and C;H,.ONH + MeI = C,H,,.O.NHMel. These results confirm 


former experiments which have established the presence of a methy]l- 

oup in tropine. By oxidising tropine with chromic acid, a dibasic 
acid, C,H,,0(COOH),, is obtained, which gives off a molecule of car- 
bonic anhydride at 220—240°. This acid will combine with both acids 
and bases; its hydrochloride forms well crystallised double salts with 
platinie and gold chlorides. The author has prepared the barium, 
lead, and other salts of this acid, and proposes to investigate further 
its reactions and constitution. a 


Researches on Atropine. By UL. Pesci (Accad. dei Lincei, 9, 
147; Gazzetta, 1881, 538—539).—In a former paper (Abstr., 1881, 
293) the author mentioned the formation of a basic substance by the 
action of nitric acid on atropine; and he now gives. further direc- 
tions for its preparation and describes its properties. This base 
crystallises in colourless inodorous prisms; melts at 60—62°; is slightly 
soluble in water, more soluble in light petroleum and amy! alcohol, 
very slightly in common alcohol, ether, chloroform, benzene, carbon 
sulphide, and methyl alcohol. Its taste is bitter and disagreeable. Its 
analysis leads to the formula C,,H,,NO,, differing from that of atro- 
pine, C,;N.,NO;, by H.O, whence the author proposes to call it 
apoatropine, and concludes that, in its formation, the nitric acid 
plays the part of a dehydrating agent. The sulphate, C,;O.NO,,SO,H; 
+ 5H,0, forms very beautiful nacreous laminar crystals ; the hydro- 
chloride, nitrate, hydriodide, chromate, and acetate have also been pre- 
pared. 

When apoatropine (10 g.) is heated at 120—130° in sealed tubes 
with fuming hydrochloric acid (60 g.) for four hours, it is decomposed, 
with deposition of a brown semi-fluid stratum; and on decanting the 
supernatant acid liquid, and dissolving the brown substance in dilute 
sodium carbonate, two liquids are again formed, one acid, the other 
alkaline, containing the products of the reaction. On exhausting the 
acid liquid with ether and evaporating the ether, a crystallised base 
is obtained which melts at 60—61°, and appears, from its reactions 
and the analysis of .its platinochloride, to consist of tropine. 
The alkaline liquid yields a white pulverulent substance which melts 
at 196—198°, erystallises from alcohol on addition of water, and is 
shown by its reactions and analysis to consist of isatropic acid, 
C,H.O,. The acid ethereal liquid resulting from agitating the hydro- 
chlorie acid solution with ether yields on evaporation a confusedly 
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crystallised substance, which dissolves in benzene, crystallises there- 
from by slow evaporation in transparent tablets melting at 104—106°, 
dissolves sparingly in cold water, and appears from its analysis and 
its reactions to be atropic acid, C,H,O.. 

The constitutional formula of apoatropine may be derived, according 
to the author, from that of atropic acid, CH,: CPh.COOH, by sub- 
stituting for the carboxylic hydroxyl the univalent radicle C,H,NO, 
giving for apoatropine the formula CH, : CPh.CO.C,H,,NO. 

The following are the results of physiological experiments made by 
G. Malagola with apoatropine on frogs, dogs, and men; 1. Apoatro- 
pine neither dilates the pupil nor produces any other effect on the 
eye, beyond slight Jocal irritation. 2. It perceptibly slackens the 
beating of the heart. 3. In moderately large doses, it produces cha- 
racteristic chronic convulsions; in larger doses, rapid and violent con- 
vulsions. 4. The symptoms of poisoning quickly disappear. 

H. W. 


Pathological Bases. By Serum (R. Accad. dei Lincei, 5, 174, 
243; Gazzetta, 1881, 546—547).—The author, suspecting that, in 
various diseases, there are formed in the tissues, substances of poison- 
ous nature, which, together with the alteration of the tissues, or by 
their sole action, determine the death of the patient, has analysed the 
urine of patients affected with progressive paralysis, miliary fever, 
rheumatic tetanus, and other diseases, also the urine of the insane, and 
finds that in all these cases, as in the animal body after death, bases 
are formed possessed of poisonous properties. The urine of a patient 
affected with progressive paralysis accompanied by increasing im- 
becility, yielded: 1. A base very much like nicotine but not identical 
therewith, having a specific poisonous action, especially on the spinal 
marrow, destroying its activity, and diminishing the general sensibility, 
the respiration, and the pulsations of the heart. 2. Another base, but 
in much smaller quantity, having the odour of conine. A base having 
the same odour, also in very small quantity, was. extracted from the 
urine of a patient affected with rheumatic tetanus. From the urine 
of other patients, and from the blood and viscera of a mare, various 
other bases were extracted, of somewhat indefinite character, but all 
possessed of poisonous properties. The urine of a scorbutic patient 
yielded a white crystalline substance, of which the part soluble in 
alcohol possessed the power of converting starch into glucose. 


H. W. 


Researches on the Formation of Ptomaines. By HE. Parerné 
and P. Spica (Gazzetta, 1882, 63—82).—The experiments recorded in 
this paper were made with the view of ascertaining whether substances 
identical with, or similar to, the bases called ptomaines or cadaveric 
alkaloids, can be extracted from animal fluids in their normal state, 
before they enter into putrefaction. The liquids experimented on were 
fresh blood and fresh egg-albumin, acidulated solutions of which were 
tested with various reagents commonly used for the detection of 
alkaloids, e.g., phosphomolybdie acid, potassio-mercuric iodide, pal- 
ladious chloride, auric chloride, mercuric chloride, tannic acid, &e.— 
With the result of showing that the reactions thus obtained are exactly 
VOL. XLII, 3d 
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similar to those produced by the same reagents in solutions of the so- 
called ptomaines extracted from the dead animal body. 

With reference to the search for poisonous alkaloids in a dead body 
by the hypodermic injection of fluids extracted therefrom into the 
body of a living animal, the authors point out the necessity of ensuring 
that the fluids so injected are free from infective germs, as otherwise 
it would not be safe to infer that any poisonous effects that may result 
from their injection are really due to the presence of alkaloids. 

H. W. 

The Quebracho Drugs from the Argentine Republic. By 0. 
Hesse (Annalen, 211, 249—262).—-Not only the amount of alkaloids, 
but also the number of different bases, contained in the bark of 
“ Quebracho blanco” (Aspidosperma Quebracho) varies aecording to 
the different sources from which the bark is obtained. No fewer than 
six alkaloids are contained in the bark from Pilciao in the Argentine 
Republic. The alkaloids are obtained by boiling the bark in alcohol. 
The alcoholic solution is evaporated, soda is added to the residue, and 
the mixture is extracted with ether or chloroform. This extract is 
evaporated to dryness, the residue dissolved in dilute sulphuric acid, 
and the alkaloids precipitated from the acid solution by the addition 
of caustic soda. On recrystallisation from a small quantity of boiling 
alcohol, a mixture of Aspidospermine, C.2HyN,O., and quebrachine, 
C2,HN.0s5, is deposited ; aspidospermatine, aspidosamine, and hypoque- 
brachine are contained in the mother-liquor. The crystalline deposit is 
dissolved in alcohol and mixed with hydrochloric acid ; on evapo. 
rating the solution, quebrachine hydrochloride crystallises out. The 
aspidospermine in the filtrate is precipitated by ammonia and purified 
by recrystallisation from alcohol: this alkaloid forms colourless prisms 
and needles (m. p. 206°), freely soluble in absolute alcohol, benzene, 
and chloroform. The alcoholic solution is levogyrate. The pure alka. 
loid gives a magenta coloration with perchloric acid, and possesses 
the properties ascribed to it by Fraude (Ber., 11, 2189; 12, 1560). It 
is a very weak base, forming amorphous salts, which, when treated 
with chloroform, lose a portion of the base. 

Aspidospermatine, C23Hg,N,0..—The bases contained in the mother- 
liquor obtained in the preparation of aspidospermine, are converted 
into acetates. Sodium bicarbonate is added to the mixture, and the 
precipitate produced removed by filtration. To the clear liquid, a 
small quantity of ammonia is added to remove the aspidosamine. 
The filtrate is mixed with soda and extracted with ether. The residue 
which remains on evaporating the ethereal extract is treated with 
light petroleum, which dissolves aspidospermatine, but leaves hypo- 
quebrachine undissolved. The aspidospermatine is washed with 
alcohol and again recrystallised from light petroleum. 

The pure alkaloid forms delicate needle-shaped crystals (m. p. 162°), 
soluble in alcohol, ether, and chloroform. [a|]p = — 72°3 for a 
2 per cent. alcoholic solution at 15°. Aspidospermatine resembles 
aspidospermine in its behaviour with perchloric acid and ferric 
chloride. Aspidospermatine combines with acids, forming amorphous 
salts. Alkalis produce white precipitates (soluble in pure water) 
with the solutions of these salts. On the addition of sodioplatinic 
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chloride to the hydrochloride, a pale yellow precipitate is thrown 
down, which has the composition (C.,.H».N,O,).,PtCl,H, + 4H,0. 
The precipitate of crude aspidosamine mentioned above is dissolved 
in acetic acid, reprecipitated by ammonia, and is freed from traces of 
the other alkaloids by washing with light petroleum. 

Aspidosamine is almost insoluble in water, but dissolves freely in 
ether, chloroform, alcohol, and benzene. The alcoholic solution has 
an alkaline reaction. It neutralises acids, forming amorphous salts. 
The aqueous solution of the hydrochloride gives a brownish-red 
coloration with ferric chloride. The platinochloride has the compo- 
sition (Cy,H»N,O,).,PtClH, + 3H,0. Aspidosamine gives a blue 
coloration with a mixture of sulphuric and molybdic acids, a dark 
blue colour with sulphuric acid and potassium dichromate, and a 
magenta coloration on boiling with perchloric acid. 

The crude hypoquebrachine, obtained in the separation of aspido- 
spermatine (vide supra), is dissolved in acetic acid. The solution is 
treated with animal charcoal, saturated with sodium hydroxide, and 
extracted with ether. The extract, on evaporation, leaves the hypo- 
quebrachine, C2,H.»N.O., in the form of an amorphous mass (m. p. 
80°). The alkaloid is soluble in alcohol, ether, and chloroform. It is 
a powerful base, forming yellow amorphous salts, which dissolve 
freely in water. The aqueous solution of the hydrochloride gives 
a cherry-red coloration with ferric chloride, a yellow precipitate 
which rapidly changes to violet with chloride of gold, and a pale 
yellow amorphous precipitate with sodium platinum chloride. The 
platinochloride has the composition (C.;H.;N,0,),PtClH, + 4H,O. 
Crude quebrachine can be purified by recrystallising the hydro- 
chloride or sulphate. The alkaloid is precipitated from an aqueous 
solution of its salts by soda, and the precipitate is recrystallised from 
alcohol. Pure quebrachine, C,H» N.,O;, crystallises in colourless 
needles, which melt with partial decomposition at 215°. The crystals 
dissolve freely in chloroform and in boiling alcohol: these solutions 
deflect the ray of polarised light to the right. For a 2 per cent. 
solution in alcohol [a@]p = + 62°5 at 15°, andin chloroform [a|]p = + 
18°6°. The tests for this alkaloid, and a description of some of its 
salts have been previously given by the author (Ber., 13, 2308; this 
Journal, 1881, Abstr., 294). The neutral oxalate crystallises in 
needles, insoluble in alcoho] or water. The tartrate, 


(C2HN,03)2,C,H.O, + 6H,0, 


forms colourless plates, soluble in water. The citrate crystallises in 
needles, soluble in hot water. The hydriodide is an amorphous body ; 
the thiocyanate is crystalline. 

Quebrachamine.—The mother-liquors obtained in the purification of 
aspidospermine by recrystallisation from alcohol, deposit crystals of 
aspidospermine on spontaneous evaporation ; on further evapora- 
tion an amorphous residue remains, from which quebrachamine can 
be extracted by treatment with a small quantity of boiling alcohol. 
The alkaloid is deposited in colourless plates (m. p. 142°) on the 
addition of water to the alcoholic solution. Quebrachamine dissolves 
readily in alcohol, benzene, chloroform, and ether. = alcoholic 
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solution is strongly alkaline, and has an intensely bitter taste. 
With sulphuric acid and molybdic acid or potassium dichromate, 
quebrachamine gives a dark violet coloration. Alkalis produce a 
white precipitate with solutions of quebrachamine salts. The hydro- 
chloride is amorphous. Quebrachamine has only been met with in 
one sample of quebracho bark. Its composition has not yet been 
ascertained. 
The physiological action of these alkaloids has been previously 
described (Joc. cit.). 
In addition to these alkaloids, the bark also contains a neutral sub- 
stance to which the name Quebrachol has been given. It is obtained 
by evaporating the ethereal extract of the bark, and treating the 
residue with a small quantity of hot aleohol; the alcoholic solution, 
on cooling, deposits colourless crystalline plates (m. p. 125°) of que- 
brachol, C»H;,O. The crystals dissolve freely in ether, chloroform, 
benzene, and acetone. Quebrachol resembles phytosterine in its colour 
reactions with sulphuric acid, but is less refractive than the latter 
compound. [a]p = — 29°3 for a 4 per cent. solution of quebrachol 
in chloroform at 15°. Acetyl-quebrachol, C..H,,O0Ac, resembles 
quebrachol in crystalline form. It is less soluble than quebrachol in 
hot alcohol, but dissolves freely in ether, benzene, and light 
petroleum. 
II. The bark of Quebracho colorado (Loxopterygiwm Lorentzii) con- 
tains small quantities of two alkaloids, which may be extracted by 
the method described at the beginning of this paper. On the addition 
of potassium thiocyanate to the mixed acetates, one of the alkaloids is 
precipitated. The second, to which the name lozopterygine has been 
given, is precipitated by adding ammonia to the filtrate. It is a 
white amorphous substance (m. p. 81°), soluble in ether, alcohol, 
chloroform, benzene, and acetone. The solutions have an alkaline 
reaction and an intensely bitter taste. It gives a blood-red coloration 
with nitric acid, and a violet colour with a mixture of sulphuric and 
molybdic acids. Loxopterygine probably has the composition 
C.,Hs,N.0>. 
The alkaloid precipitated by potassium thiocyanate is an unstable 
com nd. Its composition has not yet been ascertained. 
W. C. W. 


Pilocarpine. By Cuasratnc (Compt. rend., 94, 223).—By treating 
pilocarpine with fused potash, the author obtained a volatile base 
which gave a precipitate with platinum chloride. This proved to be 
methylamine, and there was no evidence of the formation of any coni- 
cine. An examination of the residue seemed to show that, under the 
influence of the potash, the pilccarpine was split up into methylamine, 
carbonic anhydride, butyric acid, and traces of acetic acid. 

R. R. 

Active Principles of Buxus Sempervirens. By P. E. Auns- 
SANDRI (Gazzetta, 1882, 96—108).—The chemical constitnents of the 
bark of the box-tree have been examined by Fauré, Pavia, and 
Barbaglia* with the result of demonstrating the existence therein of 


* See Watts’s Dictionary of Chemistry, 1, 699; 6, 255; 8, 365. 
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two alkaloids called buawine and parabuaine, neither of which how- 
ever was obtained in the pure state, but only in the form of dark 
yellow resinous mixtures, not admitting of purification. The author 
of the present paper finds that better results are obtained by the use 
of oxalic acid ; and by operating with this reagent on the fresh leaves, 
and on the bark and twigs, he has obtained three distinct alkaloids, 
viz., buweine from the leaves, buwine from the bark, and parabusine 
from both, but the largest quantity from the bark. Buxine and 
buxeine do not differ greatly in their properties, and may perhaps 
prove, on further examination, to be identical, but parabuxine is cer- 
tainly a distinct substance; it is, perhaps, of acid nature, as it 
adheres tenaciously to the buxine, which is the chief constituent of 
the bark. 

The following are the distinguishing physical and chemical cha- 
racters of the three bodies :— 


Reactions :— 
with pure nitric 
acid. 


with sulphuric acid 


with chromic acid 
mixture. 


water, moderately 
in alcohol, readily 
in ether. 


Fine purple - red 
(very delicate re- 
action). 


Brick-red. 


In the cold, a 
canary-yellowpre- | 
cipitate, forming | 
a green aureola 
on heating, then 


dispersing. 


and ether; slightly 
in water. 


Greenish - yellow, 
changing in a few 
minutes to brick- 
red. 


Blood-red. 


Orange - coloured 
precipitate, which 
dissolves on heat- 
ing, the liquid as- 
suming a fine green 
colour, 


Buxine. | Buxeine. Parabuxine. 
When heated ....| White. Yellowish-white. Purple-red. 
Structure . ...| Crystalline. Crystalline. Amorphous resin. 
Solubility ........| Slightly soluble in | Soluble in alcohol | Easily soluble in 


water and in alco- 
hol; insoluble in 
ether. 


Greenish-yellow, not 
changing to red. 


Greenish-yellow, be- 
coming dark. 


Coloration, but no 
precipitate. Grass- 
green aureola on 
heating. 


mittent fever. 


The fact that buxine is constantly coloured red by nitric acid, 
whereas with buxeine, this effect takes place after a few seconds only, 
seems to indicate that buxine is directly converted by nitric acid into 
parabuxine, and buxeine first into buxine, then into parabuxine. 

Buxine has been found to act, like quinine, as a remedy for inter- 


For the details of the preparation of the three bases, which are very 
lengthy, the original paper must be consulted. 


H. W. 


Myosin, its Preparation, Properties, Conversion into Syn- 
tonin, and Regeneration from the same. 
(Zeitsch. f. Physiol. Chem., 5, 158—184).—Preparation of Myosin.— 


By A. Danitewsky 
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The author uses for this purpose a 12 per cent. or 15 per cent. solu- 
tion of ammonium chloride, in which the finely divided flesh is stirred, 
having previously been thoroughly washed with water. After several 
hours, it is strained and then filtered through paper, and the solution 
allowed to fall drop by drop into a tall vessel filled with distilled water. 
In this way the myosin separates in small flocks. Myosin prepared 
in this way combines with hydrochloric acid in various proportions. 
Myosin from rabbit’s muscle required 3°12 per cent. hydrochloric 
acid, from calf’s muscle 4°87 per cent. hydrochloric acid, from ox 
flesh 3°41 per cent. to 4°08 per cent. hydrochloric acid. It contains 
lime, magnesia, and phosphoric acid—these may be detected in the 
ash. If myosin be boiled in 50 per cent. alcohol and filtered hot, 
the extract will be perfectly clear when cold. If a concentrated 
solution of myosin is evaporated by heat, the clear fluid which sepa- 
rates contains a considerable quantity of calcium. Myosin is attacked 
rapidly by an acid pepsin solution and completely dissolved: an 
alkaline solution of pepsin on the other hand acts on it but slowly 
and incompletely. The conversion of myosin into syntonin by hydro- 
chloric acid is rapid only when the hydrochloric acid is in considerable 
excess. One-half the hydrochloric acid necessary to combine with the 
myosin will suffice to dissolve it, but the author found that in such a 
solution a large quantity of the myosin remained unchanged even 
after a week. 

Syntonin.—The formation of syntonin from myosin by hydrochloric 
acid is easy, but takes place only under well-defined conditions of 
temperature and quantity of acid. A solution of myosin in a very 
small quantity of hydrochloric acid is readily converted into syntonin 
on heating to 50° or 55°. The ash of syntonin has no alkaline 
reaction, and the watery extract contains no lime. The acid appears 
to remove the lime in solution in the process of conversion of myosin 
into syntonin. Syntonin is insoluble in a solution of ammonium 
chloride, and appears to combine with acids, although to a less extent 
than myosin. 

Insoluble Forms of Myosin and Syntonin.—If the myosin is treated 
for a long time with distilled water, it gradually becomes insoluble in 
ammonium chloride solution, and its ash yields no lime salts when 
treated with water. The substance produced is, however, not synto- 
nin, as it is insoluble in lime-water. It combines with hydrochloric 
acid, although to a less degree than mysoin, and less also than the 
syntonin prepared from it (i.e., the insoluble myosin). It dissolves 
slowly in 1 per cent. solution of soda, and if the solution is carefully 
neutralised, the precipitate exhibits the same properties as before, but 
if the solution in alkali be warmed for half an hour or an hour to 
35° C. or 45° C., normal syntonin will be precipitated on acidification. 

Chemical Changes in the Conversion of Myosin.—The hydrochloric 
acid cannot be combined with the lime present, as the quantity of the 
latter is far from sufficient to be accounted for in this way. According 
to the author, it is more probably associated with the amido-group 
in the myosin molecule. As a proof of this, the author adduces 
the platinochloride, which contains 7:26 per cent. chlorine. The 
calcium is considered by the author as combined with an inosite- 
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group in the myosin molecule, whose existence he demonstrated by its 
behaviour with trypsin, and also directly by the use of Scherer'’s re- 
action. The reactions and properties of these varieties of myosin and 
syntonin are set out in a table in the original. 

Conversion of Syntonin into Myosin.—Syntonin is dissolved in lime- 
water; dry powdered ammonium chloride is added to saturation; the 
mixture is then filtered, and the alkaline, opalescent, thick solution 
neutralised cautiously with acetic acid until litmus-paper shows no 
alkaline reaction. This solution behaves exactly like a freshly pre- 
pared solution of myosin in sal-ammoniac.. On.dropping it into water, 
myosin is precipitated, the ash of which has an alkaline reaction, and 
yields lime to water. W.N. 


Compounds of Copper with Albumin.. By F. Harnyack 
(Zeitschr. f. Physiol. Chem., 5, 198—2i0).—Neutral solutions of egg- 
albumin were treated with a solution of a simple copper salt so long 
as any precipitate was formed. The mixture was then neutralised 
with sodium carbonate. The precipitate could be washed without 
decomposition, and was of a clear blue-green colour, and very 
bulky, soluble with difficulty in excess of albumin and of the 
copper salt, readily soluble in acids and alkalis, forming with the 
latter a deep violet-coloured solution. By careful neutralisation, the 
compound could be again precipitated either from the acid or alkaline 
solutions, and this afforded a ready means of purification. When so 
prepared, the compound contained between 135 and 2°64 per cent. 
Cu. The former figure agrees with Rose’s for copper albuminate, and 
the latter with other authorities if 1 per cent. is deducted for ash. 
The author obtained, as the result of elementary analysis, the for- 
mulee CoopHg0Ns2.0cS2Cu and C.osHssNs.0g5.Cu, for the two com- 
pounds respectively, ¢.e., in the formula of egg-albumin 2 and 4 atoms 
of hydrogen respectively have been replaced by copper. The platinum 
compounds at present known agree very closely with this formula. 
How it is that under some circumstances one compound, and under 
others the other is formed, has 1 2t been determined. W.N. 


Physiological Chemistry. 


Elimination of Gaseous Nitrogen from the Animal Body. 
By M. v. Perrenkorer and C. Voir (Zeitschr. f. Biol.,, 16, 5U8—54y). 
—This paper is a critical examination of experiments by Seegen and 
Novak, by which they endeavoured to show that nitrogen in the 
gaseous state was eliminated from the body by the skin and lungs. 
The authors first object to the gas-holder used by Seegen and 
Novak, which was immersed in oil, on the ground that diffusion was 
possible between the contents of the gas-holder and the external air 
through the oil. This they demonstrated to be the case by a series of 
experiments. 

Their second objection is to the method of preparing oxygen used 
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by Seegen and Novak from black oxide of manganese and _potassic 
chlorate, the resulting oxygen being well known to be impure. 

It is also urged that the ammonia evolved from the excreta of the 
animals experimented upon is an obvious source of the nitrogen found 
in the expired air. Seegen and Novak in their account of their ex. 
periments remark that the animals could not be kept very long in the 
respiration apparatus without exhibiting symptoms of distress. This 
the authors regard as further confirmation of their theory that they 
were supplied with impure air. They quote experiments to show that 
a mixture of manganese dioxide and potassic chlorate evolves chlo- 
rine. 

The temperature in Seegen and Novak’s chamber was taken by one 
thermometer only. The authors have made large numbers of experi- 
ments with similar apparatus, and find several thermometers necessary, 
variations amounting to 3—4°C. being often recorded in different 
parts of the same chamber. On these grounds they are of opinion 
that Seegen and Novak’s statement that gaseous nitrogen is evolved 
from the skin and lungs must be accepted with great reservation. 


W. N. 


Absorption in the Stomach. By H. Tarpriner (Zeitschr. f. Biol., 
16, 497—508).—The author’s method of experiment was to ligature 
the pyloric end of the stomach in dogs and cats, and then inject known 
quantities of readily determinable substances. In a dog, 3°5 hours 
after the injection of 1°73 gram grape-sugar, 1°63 gram was recovered. 
Of 0°568 gram sodium sulphate, 0°477 gram was recovered after thy 
same lapse of time. In another experiment on a cat, 1°28 gram grape- 
sugar was injected, and 1°25 gram recovered after three hours; of 
0°670 gram tannin, 0°594 gram was recovered ; of 10°7 grams peptone, 
9-6 grams were found to be unabsorbed. Strychnine given under the 
= conditions was found to require a very long time to develope its 
eifect. 

The above were all given in watery solution. The results were en- 
tirely different\when an alcoholic solution was used. A cat weighing 
2 kilos. tedk 6°04 gram strychnine dissolved in 5 ¢.c. 90 per cent. 
alcohol, and 15 c.c. water, and died in 10 minutes, whilst a smaller 
animal took 0'1 gram strychnine dissolved in 70 c.c. water, and sur- 
vived three hours. 

With a view to determine whether the ligature had any influence 
in bringing about these results, another method was adopted. Through 
an artificial gastric fistula a small rubber bag was introduced into the 
pylorus, and the aperture closed by distending the bag with air. 
Various difficulties had to be encountered, not the least of which was 
persistent vomiting, which prevented the trial of some of the previous 
substances. 

Chloral hydrate was therefore tried ; 6°5 grams produced deep nar- 
cosis in 10 minutes with the pylorus open; the same quantity in 
watery solution, with the pylorus ligatured, produced little or no 
effect. Alcoholic solution of chloral acted nearly as quickly (although 
the results were not so constant) with the pylorus ligatured as when 
open. During the chloral narcosis, the experiment with grape-sugar was 
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repeated, a watery solution was practically not absorbed, and very 
little of an alcoholic solution : with alcohol alone, above two-thirds was 
absorbed. we B. 


Action of Diastatic Ferments on Starch, Dextrin and Mal- 
tose. By v. Merine (Zeitschr. f. Physiol. Chem., 5, 185—197).—The 
author thus summarises his results :— 

(1.) Starch when acted on by saliva or diastase yields dextrin 
and maltose at first, but by prolonged action some grape-sugar is 
roduced as the result of decomposition of the maltose. 

(2.) Maltose after the action either of large quantities of diastase 
or of saliva for a short time (2 hours), is not sensibly altered ; by 
longer action, grape-sugar is formed. On the other hand, grape-sugar 
is not produced either by the fermentation or putrefaction of maltose. 
(3.) By the action of saliva or diastase on amylum, two different 
dextrins are produced, of which one is attacked by ferments, the 
other not. The former yields maltose at first, and later grape-sugar. 
Another dextrin was found to be attacked by saliva and not by 
diastase. W. N. 


Tissue Change on a Milk Diet. By Camerrr (Zeitschr. f. Bioi., 
16, 493—507).—The experiments were made on two girls aged respec- 
tively 12 and 10 years, whose diet for a period of four days consisted 
only of milk and a little coffee. The experiments could not be further 
prolonged on account of the rejection of the diet. The results were 
as follows: No. 1 took daily 1915 grams milk, containing 10°59 grams 
nitrogen, 53°7 grams fat, and 91°3 grams milk-sugar. There were 
excreted by the urine 8°86 grams nitrogen; in the feces, 0°58 gram 
nitrogen, and 1°5 gram fat, showing a deficit of 1:15 gram nitrogen. 
No. 2 took daily 1914 grams milk, containing 11°3 grams nitrogen, 
57-4 grams fat, 97°6 grams milk-sugar: 8°81 grams nitrogen were 
excreted in the urine, and 0°38 in the feces, the proportion of inor- 
ganic salts taken in and excreted were also carefully estimated. 


W.N. 


Consumption of Tissue in Starving Herbivora. By M. Rvp- 
ner (Zertschr. f. Biol., 17, 71—77).—(1.) The albuminoids. (a.) The 
quantity of nitrogen excreted. The investigations were made on 
rabbits. ‘The urine was collected in cages in the usual way. The 
animal sat on a wide-meshed sieve of wire, through which the feces 
dropped on to a second sieve, the meshes of which were fine enough 
to retain them. The nitrogen was estimated in the urine only, since, 
according to the author’s experience, the quantity in the feces of a 
starving animal is quite insignificant. The most important cases 
were Nos. II, III, and V, the animals living 9,19, and 19 days respec- 
tively. The following table exhibits the results as far as nitrogen was 
concerned :— 
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Mean prote'd 
Mean nitrogen _— exchange per 


Day. Total nitrogen. per diem. diem, 

1—3 5°03 1°67 10°86 

Rabbit II .. 4—95 2°92 1°46 9°49 
6—8 9°65 d21 20°87 

1—2 3°00 1:50 9°75 

. 3—8 6:18 1:03 6°70 
meneame Uae | an < 0-91 592 
16—18 7°94 2°65 17°23 

f 1—7 4°495 0°642 4°17 

Rabbit V.... 8—13 4°803 0°646 4°46 
15—18 5°662 1415 9°20 


Similar results have been obtained in carnivores. The proteid ex- 
change is considerable at first, then diminishes greatly, and is again 
enormously increased just before death. 

(b.) After death, the amount of nitrogen in the whole animal was 
investigated, and the nitrogen of the urine being known, the total 
nitrogen in the animal at different periods could be estimated. The 
nitrogen eliminated by the urine in the first period of the starvation 
amounted to 2 to 3 per cent. of the total nitrogen in the animal's 
body, in the later periods to 7°35—7°73 per cent. of the whole. Voit 
only found 0°8 per cent. in a dog weighing 35 kilos. 

The daily nitrogen excretion per 1 kilo. of body weight was very 
much the same as in a dog of the same weight, namely, 0°51 gram to 
0°57 gram as against 0°53 gram in the dog; for a heavier dog of 33 
kilos. only 0°18 gram was excreted, and in an ox only 0°08. 

(2.) The fat exchange was determined as follows :— 

By means of Voit’s small respiration apparatus, the CO, elimination 
was observed. The carbon in the urine was also determined, and 
from the sum of these two factors the total daily elimination of carbon 
was calculated. The decomposition of proteids was calculated from 
the nitrogen excreted; the amount of carbon to be accounted for in 
this way was calculated and subtracted from the total. The remainder 
was reckoned as fat, with the following result :— 

Rabbit Il per diem, on the second day, 10°3 grams; on the fourth, 
10°3 grams; on the eighth, 2°4 grams. Rabbit ILI, third to eighth day 
per diem, 10°0 grams, ninth to fifteenth day, 7°4 grams ; sixteenth to 
nineteenth day, 1-0 gram per diem, thus showing that at the end of 
the experiment, when the store of fat failed, there was a large compen- 
satory destruction of proteid: the ratio was calculated to be 100 parts 
proteid for every 43°31 parts fat. These figures agree very fairly with 
Henneberg’s 10U to 41°5. W. N. 


Influence of Sodium and Calcium Carbonates on the Proteid 
Metabolism of the Body. By A. Orr (Zeitschr. f. Biol., 17, 165— 
183).—The author’s investigations were made on a dog weighing 10 
kilos., and which was maintained in nitrogenous equilibrium on a diet 
of 500 grams meat daily. The nitrogen of the meat was estimated 
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by combustion with soda-lime, the urea by titration with mercuric 
nitrate. 

The investigations of the properties of sodium carbonate were 
made in three successive periods of 10, 7, and 11 days respectively. 
In the second period, the dog took daily 2 grams sodium carbonate 
(the amount of water in the salt is not mentioned) with the following 
results :— 


Nitrogen. Period I. Period IT. Period IIT, 
Ingested .......... 168°20 116°55 179-00 
Excreted.......... 162°57 112°80 173°32 
ee — 5°625 — 374 — 467 
Corrected deficit .. — 1148 — 0°64 — 013 


from which the author concludes that the sodium carbonate exerted 
no influence on the proteid metabolism. The action of calcium car- 
bonate was investigated in a precisely similar manuer; the second 
period was of eight days’ duration, en six of which the animal took 
9 grams, and on the last two 1U grams calcium carbonate. The body 
weight was very constant ; in this experiment, the reaction of the urine 
was nearly always neutral, only twice alkaline. 


Nitrogen. Period I. Period II. Period ITI. 
ee 128°76 135°25 102°10 
Excreta .......... 130°64 128°76 100°94 
Difference (not cor- 

PONE) oc cesece + 1:87 — 649 — 116 


These differences were considered too slight to base any conclusions 
upon them. The elimination of lime salts was not investigated. 


W.N. 


Importance of Light for the Formation of Hemoglobin. 
By G. Tissont and M. Fiteri (Bied. Centr., 1882, 210).—The amount 
of hemoglobin in the blood of animals kept in the dark decreases, 


whereas the opposite occurs if they be fully exposed to light. 
E. W. P. 


Variations in the Composition of the Serum after Blood- 
letting. By G. Bizzozero and C. Sanauirico (R. Accad. delle Scienze 
di Torino, 16, 71—75; Gazzetta, 1881, 540). The experiments were 
made on dogs, which, in the first series, were allowed to eat freely after 
blood-letting ; and it was then found that, while the proportions of the 
inorganic constituents of the serum remained constant, the organic 
solids diminished suddenly, and continued to diminish for several 
hours, after which time they began to increase, and continued to do 
% till, after 14 days, they exceeded the normal quantity. When, on 
the other hand, the dog was kept without food, it was found, contrary 
to all expectation, that the solid substances of the serum, which had 
diminished immediately after the blood-letting, began to increase 
sooner than in the former case, so as to exceed the normal amount 
after two days. In this experiment, it was noticed that when food 
was given to the animal, the proportion of solids in the serum imme- 
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diately diminished. In other experiments, it was found that the mere 
state of fasting gave rise to a perceptible increase in the proportion of 
solids in the serum. H. W 


Soluble and Insoluble Modifications of the Gastric Ferment, 
By A. Gautier (Compt. rend., 94, 652—655).—Solution of pepsin from 
the sheep, filtered twice through paper, and then through biscuit 
porcelain, still retains the property of rapidly dissolving fibrin, and con. 
verting it completely into peptone. It has, however, only about half 
the digestive power of the unfiltered liquid. This soluble pepsin has 
also the property of fixing itself on fibrin in an insoluble form, as 
recently observed by Wurtz (this vol., p. 536). The portion left on the 
filter, after prolonged washing, consists mainly of rounded or ovoid 
refractive corpuscles, about one-tenth or one-twelfth the diameter 
of the globules of beer yeast. They have a somewhat slow, non- 
brownian motion, and are frequently associated in pairs, in which con- 
dition they appear to be more mobile. They are accompanied by 
numerous agglomerations of brilliant immobile corpuscles, together 
with crystals of ammonium magnesium phosphate, fatty globules, and 
here and there very small tacteria: 0°086 gram of the dry insoluble 
matter was obtained from 4 grams of pepsin. This insoluble portion, 
in presence of dilute hydrochloric acid, has a power of dissolving fibrin 
six times greater than that of the unfiltered pepsin, but the process of 
digestion is not complete, even after a long time, the fibrin being con- 
verted into intermediate products, which are precipitated by nitric 
acid. The insoluble particles are probably protoplasmic granules 
from the peptogenic cells. In presence of pure water, they are slowly 
converted into soluble pepsin. Their action is not affected by con- 
siderable quantities of hydrocyanic acid. C. H. B. 


Microzymes of the Gastric Juice. By Bicname (Compt. rend, 
94, 582—585).—The microzymes were isolated from the gastric juice 
by filtering and then treating the residue on the filter with ether, in 
order to remove fat. Under the microscope, they appear as brilliant 
granules, somewhat larger than the pancreatic microzymas. After 
washing with a very dilute solution of phenol, they do not redden 
litmus. 0°6 gram of the microzymes convert 50 grams of starch into 
the soluble modification in 24 hours at 40°, without formation of either 
glucose or dextrin. If the action is allowed to go on longer, the mix- 
ture becomes acid. Under the same circumstances pancreatic micro- 
zymes convert starch into sugar. Gastric microzymes are without 
action on a solution of sugar containing creasote, neither have they 
any action on fibrin or casein in pure water, but if the liquid is acidified 
with hydrochloric acid to the same extent as gastric juice, the fibrin 
and casein are rapidly dissolved. The gastric juice of the dog does not 
entirely dissolve casein, but leaves an insoluble residue. Primovalbu- 
min is not attacked by the microzymes in pure water, but in presence 
of hydrochloric acid it is rapidly dissolved, being converted into two 
substances, one soluble in alcohol, the other insoluble. Probably 
pepsin is formed by the gastric microzymes, just as pancreazymase 18 
formed by the pancreatic microzymes. The action of the gastric 
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microzymes never gives rise to the formation of crystalline bodies, 
such as leucine, tyrosine, &c. C.H. B 


Gastric Digestion. By E. Ductavx (Compt. rend., 94, 736— 
739).—The author has found that amongst the ferments of casein is a 
diastase capable of converting it completely into peptone. The stomachs 
of animals contain a large number of different ferments, and the 
majority of these secrete diastases. The diastases of sugar and starch 
are sometimes present in, sometimes absent from, the gastric juice in 
the stomach of the sheep and dog, and are always absent from the 
gastric juice extracted frum the glands. It follows that the digestion 
of starchy matter either does not take place in the stomach, or, if it 
does, is due to the action of ferments. Boiled starch may be kept for 
more than a year in pure gastric juice without losing its power of 
giving a blue colour with iodine. The diastases of albuminoid matters 
are rarely present in the stomach, and the digestion of such matters 
is left mainly to the gastric juice. The latter attacks different albu- 
minoids with different degrees of facility. It coagulates casein, but 
does not alter the coagulum formed: hence neither in the young nor 
in the adult is milk digested by the action of the juice secreted by the 
mucous membrane. Raw albumin offers considerable resistance to the 
action of the gastric juice, but cooked albumin is more readily attacked, 
so are gluten and blood fibrin. In consequence of this unequal action 
of the gastric juice, different parts of muscular fibre are differently 
acted on. The same unequal action serves to explain the fact that 
the juice does not attack the cells in which it is secreted. 7: 

The Pancreatic Secretion of Man. By E. Herrer (Zeitschr. f. 
Physiol. Chem., 4, 160—164).—The first case investigated by the 
author was one in which a tumour pressed upon the end of the pan- 
ereatic duct, so that the pressure of the secretion dilated it considerably. 
A quantity of fluid, about 2 grams, was obtained; this was almost 
clear, slightly yellow in colour, strongly alkaline in reaction, and acted 
powerfully on starch, proteids, and fats. It contained peptone, but 
no albuminoids or sugar. The ash was rich in alkaline phosphates ; 
the solid residue amounted to 241 per 1000, of which 17°9 was 
organic matter, and 6°2 ash; of the organic matter, 11°5 consisted of 
peptone and ferment (insoluble in alcohol), and 6:4 was soluble in 
alcohol. 

The author further examined two cases of pancreatic cyst with 
atrophy of the gland substance. No. I yielded 241 parts per 1000 
dry residue, of which 149 was organic matter, 9°2 ash. No. II had 
almost exactly the same composition. Both contained only diastatic 
ferment ; neither fluid had any action on fibrin or fat. W. N. 


Researches on the Pancreatic Secretion. By E. Herrer and 
others (Bied. Ventr., 1882, 183).—Herter found that the fluid contained 
in @ pancreatic cyst consisted of 241 parts per 1000 of solid matter, of 
which 14:9 were organic, and the rest mineral. The fluid behaved as a 
diastatic ferment, not acting on fat and fibrin. Brown and Heron found 
that the aqueous extract of the pancreas acts at 40° on starch in the same 
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manner as diastase at 60°; pancreas diastase, like malt diastase, con. 
verts achroodextrin into maltose, and at 40° changes maltose slowly 
into dextrose; this property is not possessed by malt extract ; there is 
no ferment present which inverts cane-sugar; intestinal fluid inverts 
cane-sugar, changes maltose into dextrose, but only acts feebly on starch, 
Béchamp obtains microzymin by treating the pancreas first with water, 
and then with alcoholic ether and water; this substance converts 
starch rapidly into grape-sugar, and dissolves albumin ; its action js 
analogous to that of yeast-cells on cane-sugar. E. W. P. 


Gases of the Bile. By J. Cuartnus (Pfliiger’s Archiv., 26, 201~ 
218).—In these experiments, the bile was collected by means of a 
cannula tied into the ductus communis choledochus, which by means 
of a caoutchouc tube was connected with a Geissler’s pump, so arranged 
that the air in the connecting tube could be removed, and phosphoric 
acid introduced to expel the carbonic anhydride, which it was the chief 
object of the author to estimate. The oxygen and nitrogen were esti- 
mated together in three experiments upon rabbits, the free carbonic 
anhydride was found to be between 9°75 and 16°94 volumes per cent.; 
the combined carbonic anhydride between 90°82 and 105°18 volumes 
per cent. ; the total was on an average 109°5 percent. Two experiments 
on dogs gave free carbonic anhydride, 17°1 and 14°28 volumes per cent. 
respectively ; combined carbonic anhydride, 29°45 and 141°96 vols. per 
cent.; total carbonic anhydride, 46°55 and 57°24 per cent. A thirl 
experiment on one of the same dogs gave 100°15 vols. per cent. Al 
the figures were obtained at a pressure of 1 meter of mercury. The 
carbonic anhydride in the bile seems without doubt to exist as alkaline 
carbonates, and the quantities in herbivores to be very considerable, 
probably on account of the nature of their food. W. N. 


Composition of Mixed Human Saliva. By F. Hawmersacum 
(Zeitschr. f. Physiol. Chem., 5, 302—308).—In 1000 parts mixed saliva 
from a healthy young man the author found— 


WHE 03 69-40 0640 senahevcescs 994-203 
BEE “Gpcenieedopiaes ccteeess 5797 
Epithelium and mucin ........ 2-202 
Ptyalin and albumin .......... 1399 
Inorganic salts ............+06- 2°205 
Potassium sulphocyanate ...... 0-041 


In 100 parts of the solids were 37°985 parts epithelium and mucin, 
23°978 ptyalin and albumin, 380387 inorganic salts. The ash con- 
tained — 

K. Na. CaO. MgO. PO; SO. CL 
45°71 9°59 5°01 0°16 18°85 6°38 18°35 
1:803 per cent. of the sulphuric acid existed as such; the rest i 
derived from the organic matter. W. N. 


On Urea in the Liver. By Horrz-Seyter (Zeitschr. f. Physiol 
Chem., 5, 348).—The author found in the liver of a recently killed doz 
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a base, soluble in alcohol, but no urea, or at the most the merest traces. 
He failed to find either leucine or tyrosine in the blood or liver. 

Ww. 
Influence of Muscular Work on the Elimination of Sugar 
and Urea in Diabetes. By H. Oppenneim (Pfliiger’s Archiv., 26, 
259—263).—The investigations were made in a severe case of diabetes, 
the patient passing on an average more than 200 grams of sugar daily. 
The work consisted in pumping water, and was so arranged that several 
days of rest intervened between any two days on which work was 
done. The amount and nature of the work was so regulated as not to 
cause dyspnoea. The author found that although the urea elimina- 
tion in the period of rest, despite a regulated diet, was not constant, 
there was an undoubted increase on the working days, e.g., in the first 
rest period the mean daily elimination was 50 grams, on the day of 
work 59°4 grams, and on the day following 66°6 grams. There was no 
satisfactory evidence that the work affected the sugar elimination. 
W.N. 
Acid Fermentation of the Urine. By F. Rémmayn (Zeitschr. f. 
Physiol. Chem., 5, 94—121).—The author found, contrary to Scherer, 
that an increase of the acids in urine when exposed for some time to air, 
occurred only in exceptional cases, and that then, in all probability, it 
depended on the presence in the urine of sugar, alcohol, or other bodies 
which yield acids by fermentation. As a rule, the acidity and amount 
of ammonium salt remained unchanged at first; but as the ammonium 
increased, the acidity fell, and finally the reaction became alkaline. 
Whilst the urine has an acid reaction, it is proportionately cloudy, and 
contains an appreciable amount of nitrous acid, the presence of which 
ean be demonstrated by adding a little sulphuric acid and iodide of 
potassium paste. Schdenbein has already determined the fact that 
fresh urine contains nitric acid (probably arising from drinking water 
or the vegetable used as food), and the author has been able to obtain 
nitric oxide from urine. Whether the nitrous acid exists as such 
preformed in the urine, or whether it is a product of the decomposi- 
tion of the nitric acid known to be present, the author was unable to 
determine, since small traces of nitrous acid cannot be detected in urine 
by the iodine reaction. The reduction is easily conceivable in the 
presence of a fungus; possibly also it results directly from the 
oxidation of ammonia. The nitrous acid diminishes by degrees as the 
urine becomes alkaline. we B. 


Bodies in Urine Precipitable by Phosphotungstic Acid. By T. 
Hormeister (Zeitschr. f. Physiol. Chem., 5, 67—78).—The author has 
already used this reagent for the detection of peptone in urine, and 
has now applied it to urines not containing peptone. 10 litres of 
dog’s urine, after a meat diet, were treated with 1 litre of hydrochloric 
acid and then with phosphotungstic acid, so long as any precipitate 
was produced. This precipitate was then washed with dilute sul- 
phuric acid (1 in 20 by vol.) until the chlorine reaction disappeared. 
After treating further with baryta-water, the precipitate contained 
kynuric acid and kreatinine, but no xanthic bodies. Human urine 
treated in the same way yielded no kynuric acid, but kreatinine and 
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xanthine (hypoxanthine ?). From these experiments, it follows that 
the compound of kynuric acid, kreatinine, and xanthine, with phospho. 
tungstic acid, must be very insoluble in water. Direct experiments 
confirm this. A solution of kynuric acid in baryta-water containin 
only 1 part in 4000 became cloudy at once on addition of hydrochloric 
acid and phosphotungstic acid, and soon deposited a precipitate of 
rhombic tables; even in solutions containing only 1] part in 16,000 
this occurred after 24 hours’ standing. A solution of kreatinine, con. 
taining 1 part in 12,000, was also precipitated after 24 hours. The 
peptone reaction is not prejudiced by the presence of kreatinine; 
kreatinine is not precipitated in acetic acid solution by the reagent, 
whilst peptone is precipitated. When urine is suspected to contain 
peptone, the last traces of albumin are removed by lead acetate, 
then treated with one-fifth vol. acetic acid, and finally with a solution 
of sodium phosphotungstate, made acid with acetic acid ; any clondi- 
ness or precipitate indicates peptone. W.N. 


Oxidation of Aromatic Substances in the Animal Body. 
By C. Prevsse (Zeitschr. f. Physiol. Chem., 5, 57—66).—The author 
investigated the behaviour of the three isomeric cresols when taken 
into the alimentary tract, with the following results:—(1.) Para- 
ercsol gave parahydroxybenzoic acid ; the major part was however 
excreted unchanged in the form of the cresyl-hydrogen sulphate, 
(2.) Orthocresol, by analogous oxidation, should yield salicylic acid. 
This was however clearly proved not to be present in the urine. On 
the other hand, the ethereal extract of the urine, after treatment 
with hydrochloric acid, yielded a body having the properties of 
quinol. The analysis gave values closely approximating to those of 
toluquinol. The major part again was discharged as the cresyl 
hydrogen sulphate. (3.) Metacresol should yield metahydroxybenzoic 
acid ; this was certainly not detected, and the bulk of the metacresol 
was excreted as before. Further experiments were made with para- 
bromotoluene and orthobromotoluene. The former was oxidised like 
toluene, and yielded parabromobenzoic acid, which was in great part 
converted into parabromhippuric acid. There was no formation of 
the sulphate. No bromine was found in the urine, as such. Very 
similar results followed the use of orthobromotoluene, orthobromo- 
hippuric acid being found in the urine, but no free bromine. 

W. N. 


Synthetic Processes in the Animal Body. By E. Baumayy 
and C. Preusse (Zeitschr. f. Physiol. Chem., 5, 309—343).—After 
feeding dogs for some months with bromobenzene in quantities of from 
3to5 grams per diem, the authors found in the urine two groups 
of bodies:—(1.) Compounds in which the bromobenzene residue, 
C;H,Br, was combined with organic bodies containing sulphur and 
nitrogen. The latter are intermediate products of tissue change, 
which by their union with bromobenzene were protected from further 
change. (2.) Oxidation-products of benzene, mon- and di-atomic phenols 
which passed into the urine as etheric hydrogen sulphates. The urine 
directly after being passed generally exhibited a strongly marked 
levorotary action, and reduced alkaline solutions of cupric hydroxide 
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on boiling. These properties disappeared when the urine was strongly 
acidified, and simultaneously a considerable separation of an acid 
occurred. 

Bromophenylmercapturic acid, a product of the decomposition of 
the levorotary substance, may be prepared by treating the urine with 
one-twelfth of its volume of lead acetate solution, filtering, and adding 
one-tenth of its volume of strong hydrochloric acid, and after eight to 
ten days filtering again. The precipitate is twice recrystallised from 
hot water, dissolved in alcohol, and again poured into boiling water. 
On cooling, the acid separates out in needle-shaped crystals an inch 
long. The formula given by the authors agrees with that found by 
Jaffe, viz., CuH{,BrSNO,; it is soluble in 70 parts of boiling water, 
almost insoluble in cold water and ether, somewhat readily soluble in 
alcohol, is monobasic, and yields readily crystallisable salts, of which 
the authors describe those of ammonium, barium, and magnesium. 

By boiling bromophenylmercapturic acid with 20 or 30 volumes of 
dilute sulphuric acid for half to three-quarters of an hour with a 
reflux condenser, the acid takes up 1 mol. H.O, and is converted into 
acetic acid and bromophenyleystine, CgH;BrSNOk,, i.e., eystine in which 
1 atom of hydrogen is. replaced by the monatomic group, C,H,Br ; 
the amount of each of the products of decomposition came very 
near the theoretical quantity. Bromophenyleystine (m. p. 180— 
182° C.) forms slender glittering needles and plates, having a greasy 
feel in the dry state; it is practically insoluble in water, alcohol, and 
ether. With acids, it forms compounds which crystallise well. The 
solution in eoncentrated sulphuric acid is coloured blue on heating, 
like bromophenylmercapturic acid itself; the coloration disappears 
onadding water or alcohol. Bromophenylcystine is readily soluble in 
fixed alkalis and ammonia; with cupric sulphate the ammoniacal 
solution gives a clear blue crystalline precipitate having the com- 
position (Cy,H,BrSNO,).Cu. On heating bromophenylceystine with 
alkalis, it is broken up into bromophenylmercaptan and ammonia. 
Phenylmereapturic acid undergoes the same decomposition, except 
that acetic acid is also formed. Besides these products, there is 
formed in both cases an acid which the authors have not yet been 
able to isolate in a pure state, but which, from its decomposition-pro- 
ducts and reactions, viz., oxalie and uvitic acid, appears to be pyruvic 
acid. The whole of the nitrogen of the bromophenylcystine is con- 
verted into ammonia. In order to separate the bromophenylmer- 
captan, the solution is acidified with dilute sulphuric acid, boiled for 
half an hour and then distilled ; the mercaptan comes over entirely in 
the early part of the distillation with water, partly as crystals, and 
partly as an oil which on cooling solidifies to a crystalline mass (m. p. 
(4—75° ; b. p. 230"). It is almost insoluble in cold water, slightly 
soluble in hot, and readily in aicohol, ether or chloroform. With 
mercuric chloride, the alcoholic solution gives a white precipitate ; 
with cupric chloride, a yellow flocculent precipitate, which is also 
obtained when bromophenyleystine or the mercapturic acid is treated 
with Fehling’s solution. On warming bromophenylmercaptan with 
concentrated sulphuric acid, it exhibits the reaction which, according 
to the authors, is characteristic of the aromatic sulphides and sulphy- 
VOL. XLII. 3 e 
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drates in which the sulphur is combined with the carbonic anhydride of 
the aromatic radicle. The pyruvic acid, according to the researches of 
Wislicenus and Debus, is readily converted by nascent hydrogen into 
fermentative lactic acid. For the preparation of large quantities of 
the latter, the authors use bromophenylcystine, which is dissolved in 
soda and treated with sodium-amalgam on the water-bath, until the 
evolution of ammonia ceases. After separation of the phenylmercaptan 
by agitation with ether, the acid may be separated ; it was identified 
by the analysis of its calcium and zinc salts. . 
Constitution of Bromophenyleystine and of Cystine-—The decom- 
position of bromophenylcystine into bromophenylmercaptan, am- 
monia, and pyruvic acid, which takes place aceording to the equa- 
tion—- 


C,H, BrSNO, + H,O = C,H;BrS + NH; + C,H,O,, 


shows that bromophenyleystine is a derivative of pyruvic acid, with 
which the aromatic residue, C;H,Br, is combined through the sulphur. 
The rational formula of bromephenyleystine, according to the authors, 


is COOH.CMe(NH.,).8.C.H, Br, and of cystine itself,— 
COOH.CMe(NH,).SH. 


According to this formula, the decomposition of eystine by alkalis 
must result in the formation of pyruvic acid, hydrogen sulphide, and 
ammonia. Dewar and Gamgee have already shown that pyruvic acid 
is probably one of the products of the decomposition of cystiae, 
although this is not absolutely certain. The formula of cystine would 
thus be, not C,;H;NSO,, as the authors write it, but C,H,NSO,, in 
accordance with the latest analyses by Hoppe-Seyler. By the action 
of acetic anhydride, the authors obtained from mereapturic acid as 


well as from bromophenyleystine, a neutral body, apparently an cell 
anhydride, which they name bromophenylcystine. yiel 

By treating bromophenylmercapturic acid with sedium-amalgam, 80% 
the bromine is by degrees separated from the molecule and phenyl acid 


mercapturic acid is formed, which by decomposition with acid yields diss 
phenylcystine. Out of 100 grams of bromobenzene given with the wat, 
food, the authors obtained 20—30 grams. As such it was obtained rate 
also from the urine of rabbits, but only in small quantities. cent 


Amongst the products formed from bromophenol and the animal mix 
body are, bromophenol, already described by Steinauer—bromoquinol, 
and bromocatechol. 


On Human Milk. By P. Rapennavsen (Zettschr. f. Physiol. 
Chem., 5, 13—30).—According to the author, human milk behaves 
differently from cow’s milk when shaken with ether, in that it loses 
its opacity, whilst cow’s milk requires the previous addition of caustic 
soda in order to bring about this result. For the preparation of the 
albuminoids, the milk was carefully neutralised with very dilute sul- 
phuric acid, and precipitated with 1 to 2 volumes of alcohol. The lecith 
precipitate was first treated with 50 per cent. alcohol, then with trace 
strong alcohol, and finally the fat was removed by ether. From the Deta 
behaviour of this precipitate with reagents, the author concludes that and | 
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it is not true casein but an albumin. Traces of peptone were found 
in the alcoholic washings. ww. Ba 


On Milk. By L. Hermann (Pfliiger’s Archiv., 26, 442—444) — 
Zaber, from the fact that by filtering milk under diminished pressure 
through porous porcelain, a clear filtrate, free from casein, was ob- 
tained, concluded that the casein was not really in solution in the milk. 
The author conjecturing that possibly the porcelain surface played some 
specific part, tried the effect of adding finely pulverised porcelain to 
milk in the proportion of four of the former to three of the latter, and 
obtained a perfectly clear fluid, which yielded no precipitate with 
acetic acid. If less powder were added, the filtrate was cloudy and 
gave a precipitate with acetic acid, although this was only slight and 
readily soluble in excess. Animal charcoal behaved towards milk in 
precisely the same way as powdered porcelain: the longer the mixture 
stood the less was the amount of the precipitate obtained by adding 
acetic acid. W. N. 


Certain Constituents of Pus from the Human Subject. By 
L. Briecer (Zeitschr. f. Physiol. Chem., 5, 366—369).—The author 
found in fresh stinking pleuritic exudata, which contained relatively 
large quantities of phenol, an acid which he believed to be similar to 
the parahydroxyphenylacetic acid found by E. and H. Salkowski in 
decomposing albumin. In 750 c.c. of another similar fluid, the author 
detected succinic acid and another acid whose melting point was 98°, 
which appeared to him to be glutaric acid. Ws es 


Origin of Hypoxanthine in the Organism. By A. Kosser 
(Zeitschr. f Physiol. Chem., 5, 152—157).—Nuclein, prepared from pus 
cells and containing 3°2 per cent.of phosphorus and 1°6 per cent. sulphur, 
yielded by prolonged boiling 1°03 per cent. hypoxanthine, and thereby 
30°3 per cent. of the phosphorus present was converted into phosphoric 
acid. Larger quantities of nuclein were prepared from goose’s blood, by 
dissolving the corpuscles in water and ether, washing the residue with 
water, purifying by digestion and boiling with aicohol. Three sepa- 
rate preparations obtained in this way were found to contain 6°04 per 
cent., 6°49 per cent., and 7°12 per cent. phosphorus respectively. When 
mixed and submitted to prolonged boiling, they yielded 2°64 per cent. 
hypoxanthine. W.N. 


Physiological and Pathological Chemistry of the Eye. By 
A. Canours (Zeitschr. f. Physiol. Chem., 5, 214).—The Retina.—The 
retine of oxen, pigs, and horses, were examined as fresh as possible, 
and were found to have a distinctly alkaline reaction. The following 
composition was found for the retina of the ox:—Water, 86°52; 
albuminoids, 6°77; bodies resembling albuminoids, 1°59 ; alcohol ex- 
tract, 0°25; watery extract, 0°52; cholesterin, 0°77; fat, 0°47; 
lecithin, 2°08; soluble salts, 0°93; insoluble salts, 0°02; cerebrin, 
traces; in the ash sodium chloride and phosphate preponderated, 
Details of other analyses are also given. The lecithin, cholesterin, 
and cerebrin appear to be present in the retina in much the same 
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proportions as in the grey matter of the brain. Cholesterin and 
cerebrin appear also to be constituents of the axis cylinder of medul- 
lated nerve-fibre. The albuminoids appear to be very complicated, 
and could not with any certainty be separated—myosin, serum- 
albumin, and a body resembling mucin. Besides these, other bodies 
“resembling” albuminoids were obtained by heating retine in 
various solvents at 120°: the author thinks he found tunicin, and a 
body resembling Schmidt’s propepton (Kiihne’s hemialbumose). The 
ether extract of the retina was blackened by osmic acid, and contained 
: i lecithin, but no cholesterin or cerebrin. The anthor does not state 
| ; his reasons for believing the blackening by osmic acid to be due to 
. lecithin, and not to fat, of which this is a characteristic histological 
reaction. The vitreous and aqueous humours were found to have a 
very similar composition. 


Humor vitreus. Humor aqueus. 
i BIO: hone c sas e03 0-074 0-082 
; Other organic matter... 0-071 0148 
ets reece wt bis Odds 00 40% 0-971 0-993 


Bis duns odes xuat's 98°884 98:°770 
The author also made some analyses of eyes affected with cataract, 
the results of which are given. W. N. 


Action of Urea and Ammonium Salts on Animals. By 
C. Ricner and R. Monrarp-Martin. (Bied. Centr., 1882, 210.)—One. 
eighth only of the urea injected into the blood can be detected after 
half an hour, even if both kidneys are ligatured. The separation of 
urea by the kidneys is but slow; after 17 hours only 15 grams 
appeared out of 50 injected. Introduction of urea increases diuresis, 
so that the percentage of urine to urea falls. After injection of mode. 
rate amounts of urea, the animal dies quicker when both ureters are 
ligatured than if the kidneys had been excised. Considerable quanti- 
ties of ammonium chloride can be safely injected under the skin. The 
mucous membrane of the stomach of animals which die of ursmia is 
strongly ammoniacal. E. W. P. 


Adipocere. By J. Krarrer (Zeitschr. f. Biol., 16, 455—491).— 
The author studied the formation of adipocere in human extremities, 
which were macerated in glass vessels filled with water. The forma- 
tion began in the subcutaneous fat and in the marrow of the bones, 
later in the skin, and still later (never earlier than three months) in 
the muscles. By microscopic examination, he was able to watch the 
process of transformation in the muscles. W. N. 
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Development of Yeast in Solutions containing a Varying 
Quantity of Nitrogen. By M. Haypuck (Bied. Centr., 1882, 208).— 
A solution of 50 grams acid potassium phosphate and 17 grams mag- 
nesium sulphate dissolved in a litre of water was employed, and 20 c.c. 
of this solution was mixed with a 10 per cent. sugar solution and 
varying amounts of asparagine, the whole being made up to 1 litre; 
in each case, 2°5 starch free from yeast was employed. The results 
obtained were, the nitrogenous matter was only assimilated up to a 
certain degree of concentration; a separation of nitrogen by the yeast 
was in all cases observed; in dilute solutions, the yeast always con- 
tained a constant minimum amount of nitrogen, whilst the quantity of 
yeast remained proportional to the quantity of nitrogen ; in solutions 
containing more nitrogen, the quantity of yeast remained constant, 
but the amount of nitrogen combined with the yeast increased pro- 
portionally to the nitrogen in solution. When, however, the nitrogen 
was increased to a still greater degree, no effect on the yeast was 
noticed. Generally the activity of the yeast is accompanied by an 
increase in its amount of nitrogen. Yeast can propagate itself in a 
pure sugar solution (ash being present), but a portion of the nitrogen in 
the principal cells is employed in the formation of the new ones. The 
growth of yeast is influenced by the amount of alcohol formed, this 
substance being detrimental to its growth. he A 


Growth of Starch Grains by Intussusception. By C. Narceti 
(Bied. Centr., 1882, 186—190).—A critical paper in which Naegeli 
denies the correctness of Schimper’s theory of intussusception ( Abstr., 


1882, 1061). E. W. P. 


Certain Bye-products of Plant Development. By H. pz Vurins 
(Bied. Centr., 1882, 191—194).—Those substances which are produced 
in many plants, but play no apparent part in the formation of its 
structure, have been termed bye-products; amongst these substances 
are placed such matters as resin, caoutchouc, &c. The object for 
which these bye-products are formed is to act asa salve or dressing 
for such portions of the plant as may be wounded at any time, and 
this object is the more apparent when such trees as firs are compared 
with those producing leaves, and in which a healing fluid is abseut, 
these latter suffering the most severely from any damage done to 


them. E. W. P. 


Observations on the Composition of Steeped Barley. By 
G. Heur (Bied. Centr., 1882, 203).—Ullik (Abstr., this vol., 645) 
having investigated the influence of various waters on the compo- 
sition of barley steeped in them, the author has taken up the other side 
of the question, viz., the influence of distilled water on the composition 
of various barleys at a temperature of 15—17°. Bohemian and 
Bavarian were the two kinds used: their composition is compared with 
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that of the kind used by Ullik, and it is found that the mineral 
constituents vary very considerably. By soaking, Bohemian barley loses 
nearly twice as much potash as Bavarian barley, and phosphoric acid 
is removed simultaneously with the potash. In Bavarian barley there 
is more iron, and this may prevent the loss of much phosphoric acid. 
Bohemian loses less total organic matter, but the same quantity of 


nitrogen in the form of peptone is withdrawn from both, 
g. W. P. 


Composition of American Grasses. By C. Ricnarpson (Amer. 
Chem. J., 4, 16—22).—This paper gives the results of analyses of a 
large number of grasses, made in the laboratory of the Department of 
Agriculture at Washington, the averages of which are of great 
interest, both in comparison with those of Wolff for German grasses, 
and as showing the relations of cultivated and wild grasses to each 
other, and the variations of composition which one species may present 
when grown on different soils and in different climates. 


Average Composition of Grasses in Bloom. 


American. German. 
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ON soto eced A pratss 7°90; 7°95 | 7:44) 7°38] 6°30| 7-23 
BO Siow hes vhid bandit ie 2°90 3°12 3°52 | 3°33 2°34 2°92 
Non-nitrogenous extract, 53°90 | 55°75 | 55°82 | 55°17 | 46°53 | 47°84 
Crude fibre .........4+ 27°10 | 23°14 | 22°47 | 25°19 | 34°09 | 30°69 
Nitrogen x 6°25......| 8°20} 10°04 | 10°25 8°91 | 10°7 11°32 | 13° 
Non-albuminous N. p.c. 34°70 | 30°30 | 18°30 | 25 °20 — — 
Nutritive ratio ...... 1 sEeS] F367 £36 | 1 POs 1 : 77 | Li7o 


These numbers show that the American grasses differ greatly in 
composition from German grasses, the proportion of nitrogen in the 
former being smaller, and that of fibre much smaller; these 
differences moreover being made up by a larger amount of non- 
nitrogenous extract and a slight increase of fat. The nutritive ratio 
therefore varies much more widely than in the German grasses. 

The wild varieties of American grass are far inferior in nutritive 
value to the cultivated, and among the latter, the higher the cultivation 
the better is the quality, as shown by the averages for the Pennsyl- 
vanian grasses, which had not been so highly manured as those from 
the grounds of the Department of Agriculture in Washington. 
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Another prominent fact shown by the table is that in the wild grasss 
the amount of non-albuminoid nitrogen is larger than in the better 
varieties, and that this amount varies somewhat with the quality of 
the grass, the more highly cultivated varieties from the grounds of the 
Agricultural Department having only a little more than half as much 
as is found in the wild species. The character of the soils may also 
have bad some influence on the results. The wild grasses were for the 
most part from the sandy scils of the South ; those from Pennsylvania 
grew upon a micaceous loam; and the seil of the groands of the 
Agricultural Department is of # heavy nature. 

The influence of soil on the proportion of non-albuminoid to 
albuminoid nitrogen is further shown by analyses, given in the original 
paper, of Dactulis glomerata (orchard or cock’s-foot grass), grown on 
light sandy and on heavy soils, without much cultivation in any case, 
the result being that the amount of non-albuminoid nitrogen does not 
increase with an increase in the total nitrogen of the grass, the poorer 
specimens having more than twice as- much relatively to the total 
nitrogen as the more highly cultivated ones, the diminution of the 
total amount in the poerer varieties falling largely on the albuminoid 
forms. The variations in the non-nitrogenous constituents of the 
plant do not- show any regularity dependent on climate or sur- 
roundings. 

Analyses are also given of meadow fox-tail grass (Alopecurus 
pratensis), showing the changes which take place at various stages of 
its growth. In this grass, which may be regarded as typical of most 
cultivated grasses, the total nitrogen diminishes regularly from early 
to late stages. The albumin diminishes nearly in the same way, but 
remains constant for a considerable time during the flowering stages. 
The non-albuminoid nitrogenous substances, while decreasing rapidly 
from the first stage at which the grass was collected to nothing at 
full bloom, increase again slightly after blooming. In many other 
grasses analysed by the author, this difference is larger and very 
apparent. Among the non-nitrogenous constituents, the fibre in- 
creases towards maturity while the fat decreases. Those substances 
which make up what is known as the “nitrogen-free extract” in 
fodder analyses, while they do not present the same regularity of 
change as the previously mentioned constituents,.nevertheless show in 
a few instances,a regular diminution or increase towards maturity. 
The sugars, or those substances which are extracted by alcohol and 
not precipitated by basic lead acetate, and reduce’ Fehiing’s solution, 
do not vary largely, but are more abundant im the young plant than in 
the other stages, contrary to what was found im the sugar-producing 
grasses, sorghum and sugar-cane. The organic acids too are present 
in larger amount in the young plant. A regular diminution takes 
place in the amount of gum, and a somewhat irregular increase in the 
indefinite substances extracted by acid and alkali. 

The forms of nitrogen which might occur in grasses are ammonia 
salts, nitrates, albumin, peptones, amides, amido-acids, alkaloids, and 
carbamide-bodies. The presence of albumin, ammonia salts, and 
nitrates, is shown by direct determination. The absence of alkaloids 
and peptores is shown by the non-precipitation of the watery extract 
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of the plant by phosphotungstic or tannic acid; and the fact that on 
boiling the aqueous extract of the plant with acids and then distilling 
with magnesia, uo more ammonia 1s found than before the treatment 
with acid, points to the absence of amides. Hence it follows that the 
non-albuminoid nitrogen of the plant must exist in the form of amido- 
acids. Moreover, these are of different kinds, inasmuch as different 
reagents do not all act in the same manner in precipitating them: 
thus there is a substance precipitated by cupric hydroxide, which is 
not thrown down by tannic acid, or by phosphetungstate ; rt is probably 
an amido-acid forming sparingly soluble copper salts. H. W. 


Jacaranda procera, Sprengel. (Pharm. J. ‘Trans. [3], 12, 812.) 
—This tree, known in the Brazils as “ caroba-carobinha,”’ ‘‘ caroba 
minda,” and “caroba mirim,” grows in the provinces of Rio de 
Janeiro, Minas, and Espirito Santo. Its leaves and bark were 
examined by Peckholt in 1866, and his analysis (given below) has 
lately been confirmed by C. W. Zaremba (Pharm. Centralhalle, June 
25rd, 1881). 


Leaves. Bark. 
Carobin, crystallised ...........0000- 1°620 3°000 
Carobic acid, crystallised ............ 0516 — 
Steocarobic acid .. 4... vecseces cwcces 1-000 —- 
Carobone, balsamic resinous acid...... 26°666 — 
Carobaretic acid, inodorous .......... -— 2-000 
Caroba resin, inodorous, tasteless...... 83°334 000 
SR. 46 cone duiblsiheie es b weces 14420 -- 
ee ee ee 2°880 2°830 
SSE OEE LO 10°550 19°53V 
Extractive and organic acids ........ 10-000 — 
I Cc necndigis ant us aniedene> 4390 4800 
CR cal, del ba wipteiinks eed accel thes « ~~. 1650 
Chlorophyll and wax..............4 9°000 — 
SEES! SEE EE TOLD — 0-200 - 6-100 
Albumin, starch, dextrin, and salts.... 32°120 ake 
Cellulose and moisture .............. 853°304 885-090 


Carobin erystallises in silky needles, insoluble in ether, soluble in 
boiling alcohol and boiling water. It gives precipitates with tartar 
emetic and ammonium carbonate, the latter precipitate being soluble 


in excess of the reagent. With acetic acid, it forms a crystalline com- appe 
pound. It is not a glucoside. odor 

Carobic acid forms stellate needles, of aromatic odour and acid taste, heco 
soluble in water and dilute alcohol. Lead and copper acetates precipi- Stain 


tate carobic acid. not. 
Steocarobic acid is pale-brown, of tonka-like odour, and soluble in 
cold absolute alcohol and in ether. 
Caroborin is greenish, amorphous, and has an aromatic odour ; it is 
soluble in aleohol (sp. gr. 0°815) and in caustic alkalis and alkaline 
carbonate solutions. 
Caroba balsam resembles tonka, having a dark-brown colour and 
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aromatic odour; it is of a syrupy consistency, and may be evaporated 
to an almost odourless resin. 

Infusions of the caroba leaves are used in the Brazils in place of 
sarsaparilla in cutaneous affections, and as an antisyphilitic. 

L. T. O’S. 
Wax and Buttery Substance from the Epicarp of the Olive. 
By E. Minarout (Gazzetta, 1881, 496—500).—The epicarp of the olive 
contains about half its weight of a substance, which may be extracted 
by cold ether, and remains, on distilling off the solvent, in the form of 
a yellow or faintly reddish-yellow body, which may be purified by 
digestion with warm alcohol (b. p. 90°), this liquid at 30—40° 
removing the whole of the colouring matter, and at the boiling heat 
resolving the sabstance into two others, one soluble in alcohol of 
b. p. 90°, the other insoluble and melting at that temperature. The 
decanted solution, on cooling, deposits a pulverulent waxy substance, 
whilst the insoluble portion coagulates on cooling to a semifluid jelly. 
The pulverulent waxy substance is formed of slightly yellowish 
scales, insoluble in water, soluble in alcohol, very slightly soluble in 
carbon bisulphide, very easily soluble in ether, chloroform, turpentine- 
oil, and benzene; tastes like beeswax. It melts at 98—100°, and 
burns with an odeur like that of beeswax, leaving a carbonaceous 
residue. The quantity obtained was too small for the determination 
of its specific gravity. Strong sulphuric acid converts it into a 
reddish mass, changing, after three or four hours, te amethyst, blue 
and brown. Dilute sulphuric acid dissolves it in the cold, and when 
heated with it, produces a violet-amethyst coloration, gradually 
becoming deeper, and changing to blue and ultimately to black. 
Nitric acid at ordinary temperatures renders it pasty, and at high 
temperatures colours it first yellow, then brown, and when nearly 
evaporated sets it on fire. Dilute nitric acid acts less strongly. 
Strong hydrochloric acid does not alter it further than to cause it to 
emit an odour of beeswax. It is not attacked chemically by acetic, 
orthophosphoric, or metaphosphoric acid, but the last two convert 
it into a glutinous mass. With potash or soda, it forms a glutinous 
paste, smelling ike common soap. 

The semifluid buttery substance is less soluble in alcohol than the 
pulverulent wax, especially in the cold; it quickly becomes resinous 
on exposure to the air. JDissolves in 300 times its own volume of 
boiling alcohol. When digested in the cold with alcohol boiling at 
40°, it becomes fluid, transparent, and rancid, and presents the 
appearance of white of egg. It is inodorous when fresh, but emits an 
odour when rancid. ‘Tastes swectish in the fresh state, bitter after 
becoming rancid. It is of a more syrupy consistence than glycerol ; 
Stains paper like all fatty substances; solidifies at + 5°. Sp. gr. 
uot exactly determined. It is unctuous to the touch, preserves its 
fluidity for some time when exposed to the air, but ultimately becomes 
rancid and more gelatinous, and increases in bulk. It is insoluble in 
water, very soluble in ether, chloroform, benzene, and turpentine-oil, 
very sparingly in carbon sulphide. With acids and alkalis, it reacts 
just like the pulveruleut waxy substance. 

Bodies very similar to the pulverulent wax have been obtained by 
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Proust (Compt. rend., 16, 863) and by Mulder (ibid., 30, 53) from 
the epicarp of plums, cherries, and other drupaceous fruits; and the 
author thinks it probable that all these substances may be identical, 
the slight differences observed between them being due merely to 
different degrees of purity. mB. W. 


Aconitic Acid in the Scale from Sorghum-sugar Pans. By 
H. B. Parsons (Amer. Chem. J., 4, 39—42).—Clear defecated 
sorghum juice, after treatment with milk of lime to faint alkalinity, 
slowly deposits, on further boiling, a light buff-coloured scale, which 
adheres tenaciously to the evaporating pan, and, being a poor con. 
ductor, causes a considerable loss of available heat. It is mainly an 
impure calcium salt consisting of 7°95 per cent. water, 24°32 lime, and 
67°73 organic matter. On boiling the finely pulverised scale with a 
quantity of dilute sulphuric acid not sufficient to precipitate all the 
lime and magnesia present, and mixing the filtrate with twice its 
volume of absolute alcohol, whereby calcium and magnesium sulphates 
are precipitated, a second filtrate is obtained which, when evapo- 
rated to a small bulk and treated with an excess of absolute alcohol, 
yields a precipitate consisting of a magnesiuin salt of the organic 
acid. An aqueous solution of this salt gave with silver nitrate, lead 
acetate, &c., the reactions of aconitic acid; and the nature of this acid 
was further confirmed by quantitative analysis of the zinc, lead, and 
silver salts prepared from it. 

The presence of aconitic acid in molasses from the West Indies was 
proved by Behr (this Journal, 32, 182), and its occurrence in the 
juice of sorghum, a plant somewhat closely related to the sugar-cane, 
affords another instance of the many similarities in chemical composi- 
tion which have been noted of late years in plants of the same or 
closely allied families and orders. H. W. 


Composition of Hay Grown on Hills and Meadows. By J. 
R. Moser (Bied. Centr., 1882, 194).—The upland hay, of which 
fourteen kinds were examined, was grown at heights varying from 
300—1000 m., which ripening later than that grown on the lowland, 
is richer in albuminoids, and relatively (reckoned on albuminoids) 
poorer in fibre, consequently it is more valuable as a fodder. 

EK. W. P. 

Potato Culture. By Nirzkowsk1 and others (Bied. Centr., 1882, 
197—2¢1).—Thirty-one kinds of potatoes were grown on a sandy 
loam previously marled, and manured with liquid manure. The highest 
yield of tubers was produced by Ceresand Farmers’ blush, but Kos pro- 
duced the greatest amount of starch per acre. Although all kinds 
were free from disease, yet the percentage of starch per tuber was low. 
Trophine, 23°16 per cent., being the best. W. Loebe reports concerning 
the new variety Zborower, that 1&3 kilos. of ‘‘sets’”’ yielded 350 hecto- 
litres per hectare. Schéfauer finds Zborower a more prolific and 
healthy kind than Biscuit or Zwiebel. Jacobi, out of ten varieties, 
finds Yellow Rose produces most starch per acre, but that Andersen 


and Hertha are much more prolific, and resist disease better. 
E. W. P. 
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Manuring Experiments on Sugar-beet in Brunswick. By H. 
Senuttze (Bied. Centr., 1882, 163—169).—The questions to be 
answered were, what influence is exerted on the quantity and quality 
of the roots by the distance at which they are planted, and also which 
of the ordinary artificial manures is the best? The seed was drilled 
in at distances of 46, 37, and 30°8 cm. apart, the distances between 
the rows being 30°3 cm.; the manures were 4°8—24 kilos. N per 
morgen as Chili saltpetre, or 4°8—24 kilos. per morgen as dissolved 
guano, to which was added sufficient ammonium sulphate to make the 
nitrogen equal to that in the saltpetre; to both these nitrogenous 
manures, bone-charcoal superphosphate was added in quantities of 
16, 24, and 36 kilos. soluble phosphoric acid per morgen. The results 
obtained in 1880 show that an increase in the amount of sugar takes 
place when the plants are planted close together; in most cases, the 
* quotient” also rises; the prejudicial action of the heavier applica- 
tions of the nitrate is counterbalanced by the close planting. In 1881 
superphosphate was only applied in quantities of 16 kilos. of phos- 
phoric acid, together with varying amounts of saltpetre and sulphate 
of ammonia (8, 16, 24 kilos. N) ; the distance between each plant was 
the same. Again, the advantage of close planting was noted, but not 
so marked as in the previous year, and the ‘‘ quotient” is also raised. 
In a season propitious to the growth of beet, like 1880, it is found 
that at 46 cm. apart, the crop was buat little heavier than when the 
distance was only 37; in 1881, the narrower distance (37) caused the 
crop to be considerably heavier. The action of the manures seems to 
be uncertain, the result being to a great extent dependent on the 
district ; phosphates appeared to have produced but little effect, but 
in all cases Chili saltpetre lowered the value of the roots. 

E. W. P. 
Phosphoric Acid in Arable Soils. By A. Lapureau (Compt. 
rend., 94, 136).—The paper describes a case in which the wheat crops 
were found to diminish progressively, and to show a marked tendency 
to be laid down. Analysis proved that the soil, although otherwise 
well manured, was completely exhausted of its phosphates, and the 
use of considerable quantities of soluble and insoluble calcium phos- 
phates afforded a satisfactory remedy. R. R. 


Contributions to the Knowledge of Westphalia Soils. By 
J. Konia (Bied. Centr., 1882, 209).—The soils were from the Keuper 
and Bunt sandstone formation, and contained 2—3 per cent. potash. 
The percentage of potash increases with that of magnesia. The sub- 
soil seems to be in a more weathered condition than the surface soil, 
as far more of it is soluble in acid. aw. &. 


Experiments at the Experimental Stations of the High- 
land Agricultural Society. By A. P. Airken (Died. Centr., 1882, 
169—177).—The objects of the experiments being to ascertain the 
productive value of the principal manures, the plots (,'5 acre) received 
18:1 kilos. P,O;, 13°6 kilos. K,O, and 4°5 kilos. N for the trials with 
roots, and half these quantities were added to those plots on which 
barley and oats were to be grown, whilst the grass plots were left 
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unmanured. Ten of the plots were devoted to the detection of the 
relative action of phosphates dissolved and undissolved, six for potash 
salts, four for guanos, and three for soluble phosphates of different 
qualities (10, 20, 30 per cent. soluble P,O;) ; another set of plots 
xis acre) received the same manures, and served as duplicates. 
Roots un 1878.—At Harelaw swedes were sown, and at Pumpherston 
yellow turnips; the weather being bad, the yield was somewhat low, 
Comparing the yields from the larger and smaller plots, the results 
are found to be fairly accordant; the dissolved phosphates produced 
more than the undissolved, the increase averaging about 10 per cent. 
Concerning the yield produced by the various phosphates themselves, 
there is not much difference to be found, bone-meal, by reason of slow 
assimilation, being somewhat backward. Although the quantity is 
increased by soluble phosphates, the quality is not improved, for 
the sp. gr. of the juice of roots grown with crude phosphates is 
higher, there is more dry matter, and more albuminoids; the ash 
appears to rise and fall with the greater or less amount of water 
present. Nitrogenous manures and bone-ash alone give but low 
results, and Chili saltpetre and ammonium sulphate seem to be of 
equal value. 
Barley, 1879.—At Pumpherston only was manure applied, as it 
was thought that the Harelaw station was already well enough sup: 
plied. The season was cold and damp, so that the ripening period 
was much delayed. At Pumpherston, soluble phosphates produced an 
increased yield of grain over the crude phosphates of 14 per cent., 
and the amount of straw was also heavier. The equality of yield pro- 
duced by the superphosphates is to be remarked, while the yield of 
the crude phosphates is very irregular; this irregularity must be due 
to the fineness of division, hardness of grain, &c., the extremes are, 
with bone-ash, 806, with ground apatite 571 kilos. per acre. Of the 
nitrogenous manures, blood and ammonium sulphate were the best, 
sodium nitrate failing, probably because of the wet weather; shoddy 
was useless. Of the guanos, Peruvian was most beneficial, then 
imitation guano (a mixture of bone-ash, dried blood, and rape-meal). 
Potash salts were very different in their action. Comparing the 
barley crop with the roots of the previous season, there is found a 
great accordance in the rise and fall of the yield of straw and roots on 
the plots, which is not noticeable when the yields of grain and roots 
are compared. 
The quality of the barley does not seem to have been much affected 
by the manures, any remarkable difference being in the composition of 
the ash of the seed, phosphoric acid decreasing in the grain with increas- 
ing applications of superphosphates ; therefore it is thought that grain 
required for seed should not be grown under the influence of super- 
phosphate. 
Hay, 1880.—Italian rye-grass succeeded the barley crop, and no 
manure was applied, so that the plots at Harelaw received no manure 
for two years. At this station, two crops of hay were taken, whilst at 
Pumpherston there was only one. At both stations great differences were 
noticed between the plots and their duplicates ; whilst at Harelaw the 
soluble phosphate plots gave an increased yield over the unmanured 
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of 6—7 per cent., the opposite was the case at Pumpherston, and 
here the after-action of the insoluble phosphates was noticeable. 
Generally those pilots which in 1880 produced the heaviest hay crop, 
had in 1879 brought the lowest yield of roots, and this was most 
remarkable in the case of bone-meal and shoddy; seeing that fish 
guano was still backward in its results, no further experiments will 
be made with it, except after the fat has been removed from it. 

Roots, 1880.—The ;+5 acre plots were sown with yellow turnips 
(Pumpherston), and parple-top swedes (Harelaw) ; the manures were 
the same as before, with the exception of the addition of crude and 
dissolved Curacoa phosphate in place of sodium nitrate and bone-ash. 
This year again showed the superiority of superphosphates to the 
amount of 2U per cent., and although the percentage of dry matter is 
lower, yet the total quantity is higher. EK. W. P. 


The Combination in which Nitrogen is most available for 
Plants. By E. Wern (Bied. Centr., 1882, 152—154).—Oats, peas, beans, 
and soja beans were manured with sodium nitrate, ammonium sulphate, 
and ammonium nitrate, in artificial soils. In no case was ammonium 
sulphate of advantage, but rather harmful, and only when it had 
been oxidised was any good produced. These plants therefore belong 
to the class of ‘nitrate plants.” Sodium nitrate appears to bring 
dicalcium phosphate into solution as easily as ammonium sulphate (see 
Chem. Soe. J.. 1876, i, 733; Abstr., 1881, 457). E. W. P. 


Retrograde Nitrogen. By H. Petuer (Bied. Centr., 1882, 151). 
—Pellet corroborates Petermann’s results obtained with blood and 
leather meal (Abstr., 1882, 331), and communicates information cor- 
cerning the nitrogen present. The nitrogen in dried blood is soluble 
in water to the extent of 50 per cent., whereas that in leather is less 
soluble. The amount of soluble nitrogen should be the measure of the 
value of the manure, yet water must not be used as the solvent. A 
manure, “azotin,” containing 11°5—14 per cent. nitrogen which is quite 
soluble in water, is obtained when wool, silk, and cotton are steamed 
under pressure and dried; if this manure be mixed with superphos- 
phate, the nitrogen will be rendered insoluble. If, on the other 
hand, the steamed mass be not dried, but mixed moist with the super- 
phosphate, then the whole mass becomes insoluble. Yet although 
the azotin is precipitated insoluble, it is considered to be a more 
valuable manure than leather meal. Azotin is soluble in Joulie’s solu- 
tion of ammonium citrate, and hence being analogous to reduced 
phosphate, the term “ retrograde” or “reduced” has been applied to 
this form of nitrogen. To estimate the value of a manure as regards 
its soluble nitrogen, ammonium citrate should be employed as solvent. 
KR. W. P. 
Composition and Use of Peat. By J. Kinic and Dricumann (Bied. 
Centr., 1882, 150).—Kénig compares the composition of several 
kinds of peat with that of various straws, and comes to the conclusion 
that peat is as good a manure as straw, for although wanting in total 
ash, phosphoric acid, lime, and potash, yet nitrogen is present in larger 
proportions. Deichmann has practically tested the value of powdered 
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peat, and finds that for all animals except sheep, it can be used with 
advantage in preference to straw; in the case of sheep the wool is 
made too dirty. E. 


Manuring with Sea Mud. (Bied. Centr., 1882, 177—179.)—This 
material was tried on various farms, and on the whole was found to be 
advantageous. E. W. P. 


On Manure Phosphates. By K. Watrer (Chem. News, 45, 49— 
50).—This is an appeal for the introduction into this country of the 
determination of assimilable phosphoric acid in place of the determina- 
tion of phosporic acid soluble in water. This method has been in 
use on the Continent for the last four years; the manner of analysis 
has been fixed by an International Congress of Agricultural Chemists, 
in Paris. The amount of phosphoric acid dissolved by ammonium 
citrate that is not dissolved by water is from 1}—3 per cent., and this 
phosphoric acid, which experience has shown to act as beneficially as 
the acid dissolved by water, is quite lost to the manufacturer by the 
present mode of analysis. It is also pointed out that those natural 
phosphates too poor for the manufacture of superphosphate are admi- 
rably suited for the preparation of precipitated phosphate with the 
help of cheap hydrochloric acid. But owing to the present mode of 
analysis this manure is greatly underestimated, and accordingly but 
little valued and manufactured in this country. H. B. 
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Manuring with Various Phosphates. By Krocker and H. oppos 


Grani (Bied. Centr., 1882, 154—15s).—Insoluble and soluble phos- with 
phates with bone-meal were employed; these appeared to have no first 

appreciable difference on the yield of oats, but with potatoes the action centn 
of soluble phosphate and bone-meal was very marked. Crops of oats of sta 


and beet were also taken off a field which had been unmanured for size { 
many years, and which, having been regularly cropped, was conse- to pre 
quently in a poor condition; the oat crop derived no benefit from retarc 
phosphates alone, but the yield was increased by ammonium sulphate, potas 
and when this was combined with phosphates, the yield was still 
further increased, the best results being obtained from bones, the worst 
from superphosphate. As regards the material removed by the crops 
from the soil, it appears that less phosphoric acid and nitrogen was 
removed from the “phosphate” plots than from the unmanured. 
All the manure applied increased the yield of beet, but the increase with 


phosphates alone over the unmanured plot was not great. Phosphates No 
reduced the percentage of sugar, whereas ammonia salts raised the By © 


percentage. a We ks the in 
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Manuring with Potash Salts. By F. Farsky (Died. Centr., 1882, 


210).—Experiments on buckwheat and sugar-beet with potash salts Est 
confirm the results previously published (Abstr., 1881, 1072). Potash (Ber., 
salts are of little value on wet land ; the chloride and sulphate increase of ac 
the yield, especially in the presence of superphosphates or lime, which 


whereby the quality is also improved. E. W. P. there - 
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Manuring Fen Lands with Kainite. By M. Mircxer (Died. 
(entr., 1812, 159).—The grass lands received guano superphosphate, 
ammonium sulphate, and kainite. Phosphates alone produced but 
little effect, and did not pay for the cost of manuring, neither did the 
mixture of phosphates and ammonia, although the yield was much 
increased. The best yield was when kainite was added with the guano, 
and then only was there any money gain over the unmanured plot, 
when the expenses of the manures are considered ; the additional out- 
lay incurred by the application of ammonium sulphate, although the 
crop was the heaviest, neutralises any advantage obtained from the 
value of the greater yield. Ammonia manuring had effect only on the 
first cut of grass. a Oe 


Experiments on Potatoes and Sugar-beet with Potassium 
Sodium Nitrate. By Heine and Drecuster (Pied. Centr., 1882, 
160—163).—Potassium sodium nitrate (14°7 per cent. N, 12 per cent. 
K,0) does not produce so good a yield of rcots as ordinary Chili 
saltpetre (15:7 per cent. N), and also it reduces the amount of sugar 
perroot. A like result is obtained with potatoes, both the total yield and 
the starch being lowered. Drechsler criticises the above experiments, 
and considers that the apparent failure of the potash salt is due (apart 
from any possible excess of potash in the soil) to the fact that the nitro- 
gen was 1 kilo. per morgen more on the sodium than on the potassium 
sodium nitrate plots; further that the amount of potassium applied 
was insufficient for the wants of the plant. Dreclisler also publishes a 
set of experiments made by himself, which point to a diametrically 
opposite result to that obtained by Heine ; superphosphate was applied 
with sodium nitrate and with potassium nitrate, plots treated with the 
first mixture produced 26 centners, those treated with the last 40 
centners more potato tubers than the unmanured plot. The amount 
of starch (calculated from sp. gr.) was raised by potash in the largest 
size tubers, but lowered in the smallest. Nitrates therefore appear 
to prejudice the formation of starch; but as the tubers develop, this 
retarding action of the nitrogen is neutralised more and more by the 


potash. ee ee 


Analytical Chemistry. 


Note on a Filtering Syphon for the Separation of Ether, &c. 
By C. J. H. Warpen (Chem. News, 45, 69).—This is an adoption of 
the inverted syphon filter for filtering off the light ethereal layer when 
extracting cinchona alkaloids. H. B. 


Estimation of Gas Densities. By H. Gotpscumipt and V. Meyer 
(Ber., 15, 137—142).—Two apparatus are described. The one consists 
of a cylinder 200 mm. high, and about 30 mm. diameter, the top of 
which ends in a capillary tube for the exit of gases, whilst at the bottom 
there is another for the admission of gases ; this latter is bent round 
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so as to run parallel with and along the side of the cylinder. This 
(the cylinder and capillary tubes) fits by means of a cork (cut in halves), 
into an outer glass vessel, which acts as a bath ; the ends of the capil. 
lary tubes project beyond the cork, and are bent at right angles, a con- 
denser tube is fitted in the cork of the outside vessel. To use this 
apparatus, the cylinder is filled with pure dry air, and then heated to 
the required temperature; the air is now driven out by a current of 
hydrochloric acid gas, free from air, and is collected in a measuring 
tube over water. The hydrochloric acid is displaced by dry air, and 
the gas to be examined is led in until the apparatus is frlled with it; 
this gas is then driven out by a current of air or hydrogen through a 
weighed tube filled with a suitable absorbent attached to the exit tube, 
which is afterwards again weighed. In this way we obtain the weights 
of the gas and of an equal volume of air, the quotient of these weights 
gives the required density. This apparatus can be used for all tem- 
peratures up to and including the boiling point of diphenylamine. 
For higher temperatures the second apparatus is used ; in it the above. 
mentioned interior cylinder is replaced by a balloon of about 60 mm. 
diameter, which can be wholly immersed in a crucible of boiling 
sulphur, or other substance); the crucible is covered with an iron 
plate, a hole being left for the passage of the capillary tubes, and for the 
escape of vapour; the ends of the capillary tubes are protected from 
the heat by another screen. A correction is made for the part of the 
capillary tubes not in the bath, by measuring the amount of air retained 
by a piece of the same tube of like length, when it is heated in the 
sulphur-bath. This second apparatus can be used as an air ther- 
mometer, the capacity of the balloon being known, and corrections 
made for capillarity and expansion of the glass. The efficiency of 
these apparatus is proved by experiments. D. A. L. 


Indirect Determination of Chlorine and Bromine by Elec. 
trolysis. By L. P. Kinyicurr (Amer. Chem. J.. 4, 22—25).—The 
chlorine and bromine having been precipitated together by silver 
nitrate, the mixed precipitate is heated in a porcelain crneible at a 
temperature just sufficient to melt it; and the crucible having been 
cooled and weighed, a piece of platinum-foil connected with a platinum 
wire is placed in it so as to rest on the melted silver salts. Dilute 
sulphuric acid (1 part concentrated acid to 3 parts water by volume) 
is then poured into the crucible until it is two-thirds full, and a second 
piece of platinum-foil attached to a wire is placed in the acid solution, 
care being taken that it does not touch the mixed silver salts. The 
zine pole of a two-cell Bunsen battery is then connected with the 
platinum-foil resting on the silver salts, and the carbon pole with the 
platinum-foil just mentioned. Decomposition begins immediately, and 
when it is completed, the reduced silver remains at the bottom of the 
crucible in the form of a porous mass, which is to be washed, dried, 
fused, and weighed with the usual precautions. The author finds that 
this method gives better results than the usual process of reducing 
the mixed chloride and bromide by heating in hydrogen, or the 
conversion of the bromide into chloride by heating in a stream of 
chlorine-gas. H. W. 
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Estimation of NO, and NO as Ammonia. By A. Guyarp (H. 
Tamm) (Chem. News, 45, 159).—Nitrogen in all its oxidised forms 
is converted into ammonia when heated in presence of marsh-gas, and 
therefore nitrogen as nitroxyl and nitrosyl in organic and inorganic 
compounds may be readily determined by Will and Varrentrapp’s 
method, if sodium acetate is mixed with the soda-lime. The modus 
operandi is as follows :—1 part of sodium acetate is mixed with 8°75 
parts soda-lime, and about one-fourth of the mixture introduced into the 
combustion tube, the remainder is mixed with the nitro-compound, and 
introduced into the tube, which is finally filled with ordinary soda-lime. 

The operation is conducted in the ordinary manner, the mixture of 
soda-lime and sodium acetate at the closed end of the tube being 
heated towards the end of the combustion, in order to free the tube 
of its ammoniacal contents by a stream of marsh-gas. 

This method is absolutely accurate, and by its means the total 
nitrogen in a substance may be determined in one operation. The 
determination of the different forms of nitrogen in the same substance, 
however, requires three determinations :— 

(1.) Estimation of nitrogen as ammonia by sodium and calcium 

oxalate. 

(2.) Estimation of total nitrogen by soda-lime and sodium acetate. 
The difference gives nitrogen as oxide. 

(3.) Estimation of total nitrogen after evaporation of the substance 
with acetic acid to liberate the nitrous acid. The difference 
between 2 and 3 gives nitrogen as nitrites. 

This method is exceedingly useful for the estimation of nitrates 

and nitrites in mineral waters, manures, &c. L. T. O’S. 


Estimation of Sulphurous Acid in Wine. By B. Haas (Ber., 
15, 154—159).—The wine is distilled in a current of carbonic anhy- 
dride ; and the distillate is collected in a suitable apparatus (a bulbed 
U-tube) containing 30 to 50 ¢.c. of iodine solution, containing 5 grams 
pure iodine and 7°5 grams potassium iodide per litre, thus oxidising 
the sulphurous acid; as soon as the distillate amounts to about half 
the original volume of the wine used, the contents of the U-tube are 
washed out, acidulated with hydrochloric acid, precipitated with 
barium chloride, and the barium sulphate washed, dried, ignited and 
weighed. This method gives very good results. Wine will absorb 
as much as 0°36 gram of sulphurous acid per litre when it is shaken 
in a barrel in which sulphur has been burnt; and if the treatment is 
repeated, the sulphurous acid will equal 0°5 gram per litre, hence 
rendering the wine injurious to health, and analysis necessary. Sul- 
phur is burnt in the barrels to prevent the formation of tr ‘ 

A. LL 

Test-methods for Soda Works. By G. Lunar (Dingl. polyt. J., 
243, 418—426).—Referring to the examination of fuel, Lowe's 
method is recommended, according to which the substance is heated 
in a platinum crucible over a Bunsen burner, having placed the 
crucible into a suitable round opening cut into a small piece of asbestos 
sheeting, the crucible being tilted so that the combustion gases escape 
at the bottom, whilst air enters through the top. For the estimation 
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of flue gases the determination of carbonic acid, carbonic oxide, and 
oxygen is sufficient. 

As anemometer Lunge recommends Fletcher’s new apparatus for 
ascertaining air currents. Schiffer and Budenberg’s “ Thalpotasi- 
meter,” and Steinle and Hartung’s “ graphite pyrometer” are 
classed among the best pyrometers, although these instruments re. 
quire correction from time to time. Weber has invented an improved 
Siemens’ pyrometer. This, as is known, is an instrument whereby 
differences of temperature at a red heat are ascertained as readily as 
with the use of an ordinary thermometer from the change of resistance 
which a platinum wire offers to an electric current. Weber has 
modified the pyrometer so as to make it more practicable. 

Estimation of Nitric Oxide in the Exit Gases of Acid Chambers.—The 
best results are obtained when the gas is absorbed in a solution of 
potassium permanganate. A solution of ferrous sulphate is then 
added, and the mixture titrated with potassium permanganate. The 
author gives a sketch of an absorption apparatus resembling Petten- 
kofer’s tube. He, however, prefers to use a large absorption column. 

Analysis of Saltpetre by the aid of Iunge’s Nitrometer.—This appa- 
ratus is now largely used in sulphuric acid, nitric acid, and glycerol 
works for the determination of acid mixtures, nitroso-compounds, &c. 
By an alteration in the form of the nitrometer, the author has suc- 
ceeded in determining nitric acid in saltpetre. A description of the 
apparatus without the accompanying drawing would not be under. 
stood. The results are satisfactory. The presence of chlorides or 
organic substances (which may be present in saltpetre) does not inter- 
fere with the reaction. 

Indicators for Alkalimetry.—The author has compared a number of 
indicators with one another, but has been compelled to abandon the 
use of all except the ‘“ dimethylaniline orange” indicator, which 
enables us to titrate alkaline carbonates and sulphides in the cold. 
For titrating, mineral acids should be used. 

Degener has recommended a new reagent for titrating caustic 
alkalis, their salts (even carbonates) assuming a different colour from 
that produced with free alkalis. For the preparation of the indicator, 
called “ phenacetolin,” phenol, concentrated sulphuric acid and acetic 
anhydride are mixed in equivalent quantities and heated for some 
time in a flask fitted with an upright condensing tube. By repeated 
treatment with cold water, phenacetolin is separated. It is used in 
alcoholic solution, dissolves in caustic alkalis with a pale yellow 
colour, and forms permanent red compounds with alkaline carbonates 
and alkaline earths. D. B. 


Detection of Traces of Silver in Lead Ores. By J. Krvurwii 
(Ber., 15, 307—308).—The method proposed is based on the golden 
precipitate produced when soda is added to a mixed solution of lead 


and silver salts; this precipitate contains both silver and lead, probably preciy 
a silver plambite or plumbate ; it is insoluble in water and in soda tien 
solution, soluble in ammonia. ‘The reaction is very delicate. In order quant 
to estimate the silver in galena, the ore is fused with potassium hydro- solut; 


gen tartrate, soda and borax; a regulus of lead is obtained, which dine 3 
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contains all the silver present in the ore, together with iron and sul- 

hur. The lead is dissolved in concentrated nitric acid, and soda is 
added, which throws down a golden-brown precipitate, consisting of 
lead and iron hydroxides and the silver plumbate. The latter is dis- 
solved by ammonia, the solution evaporated, and the reprecipitated 
lead plumbate dissolved in acetic acid; the lead is precipitated from 
the solution by sulphuric acid, and the silver in the filtrate by hydro- 
chloric acid. 
Analyses are quoted to show the accuracy of the process. 

2 me 

Estimation of Magnesium in Urine by Titration. By F. Kraus 
(Zeitschr. f. Physiol. Chem., 5, 422—426).—Tri- and di-sodic phosphates 
colour cochineal tincture violet: on adding acid, the colour changes 
almost instantly to yellow-red, i.e., so soon as the fluid contains only 
monosodium phosphate. According to Stolba, this holds good for in- 
soluble compounds, and it is possible to found a volumetric method on 
it and to estimate the amount of ammonium and magnesium phosphate 
after precipitation and thorough washing with sulphuric acid of known 
strength. The author found that sodium phosphate and ammonium 
magnesium phosphate yielded very consonant results when treated in 
this way. The method applied to urine was as follows:—-The lime 
and magnesia were precipitated together by adding ammonia and 
ammonium oxalate. The precipitate was then washed with water 
containing ammonia; finally with alcohol, then dissolved in 50 to 
70 c.c. of decinormal sulphuric acid, and titrated back with soda. 
The values obtained agreed very well with one another, e.g., in 
250 c.c. of urine 0°0360 gram and 0°0358 gram magnesia were found ; 
in another sample of 300 c.c. 0°0298 gram and 0'0294 gram were 
found. The results were, however, invariably 5:7 to 10 per cent. above 
those found by weighing. W.N. 


Note on the Volumetric Estimation of Zine by Titration 
with Potassium Ferrocyanide. By R. W. Manon (Amer. Chem. 
J., 4, 53—55).—A method of estimating zinc by means of a standard 
solution of potassium ferrocyanide was described by Fahlberg in 1874 
(Zeitschr. anal. Chem., 13, 379; this Journal, 1875, 665). 

In applying this method to the estimation of zinc in ores, &c., the 
metals precipitable by hydrogen sulphide from acid solution are first 
removed; the iron is separated from the filtrate by ammonia in the 
usual way; the ammoniacal filtrate is then made acid with hydro- 
chlorie acid, and the titration with ferrocyanide is performed upon 
the acid solution. In this part of the process, according to Fahlberg, 
the presence of manganese does not interfere with the result. Mahon, 
on the other hand, finds that the method as described by Fahlberg is 
not applicable in presence of manganese, inasmuch as the manganese 
and zinc are precipitated together by potassium ferrocyanide, and any 
precipitation of manganese by oxidation, as for example, by the addi- 
tion of bromine-water, would be sure to throw down considerable 
quantities of zinc at the same time. In order, therefore, to obtain a 
solution for titration when manganese and zinc occur together, the 
zinc must be precipitated by hydrogen sulphide from a solution con- 
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taining a considerable excess of acetic acid, and the precipitate redis- 
solved in hydrochloric acid ; the titration may then be performed on 
the resulting solution. 


Analyses of Crude Zine. By O. Giinrunr (Dingl. polyt. J., 243, 
347).—100 grams zinc borings (or if the zinc is very impure 
25 grams) are treated in a litre flask with 100 c.c. distilled water. 
Hydrochloric acid is then added in gradually decreasing quantities to 
effect a quiet solution. In order to prevent lead, copper, and cadmium 
being dissolved, the addition of hydrochloric acid should be limited, 
so that a notable quantity of zinc remains undissolved. The last 
addition of acid is made at the end of the second day, and to make 
sure that the solution contains only zinc and iron, it is necessary to 
keep the mixture at rest for at least two days. It is then filtered, 
the residue washed with lukewarm water by decantation, and the 
filtrate A reserved for further treatment. The residue is dissolved in 
pure nitric acid, the solution evaporated to dryness, moistened with 
nitric acid, taken up with water, allowed to settle, and filtered off. 
The precipitate should be tested for lead, as in the presence of a 
highly sulphurous zinc, lead sulphate may separate. The filtrate is 
evaporated with enough concentrated sulphuric acid to expel all the 
nitric acid. Water is then added after cooling, and the lead sulphate 
determined. 

In the filtrate, copper and cadmium are precipitated by sulphur- 
etted hydrogen, and estimated in the usual manner. The excess of 
sulphuretted hydrogen is removed from the filtrate, which is then 
added to filtrate A. The iron is oxidised with nitric acid and bromine, 
the hot liquid treated with an excess of ammonia, the iron precipitate 
filtered off whilst hot, and washed with hot water. It is then redis- 
solved in hydrochloric acid, the solution saturated with ammonia, and 
the iron determined in the precipitate. 

For the determination of sulphur, antimony, and arsenic, 100 grams 
(to 25 grams) of the sample are dissolved in dilute sulphuric acid, 
adding a small quantity of chemically pure zinc at the end of the 
operation. The gas evolved is passed through a solution of cadmium 
cyanide in potassium cyanide, which retains all the sulphur, so that 
it may be estimated as cadmium sulphide. The gas is then passed 
into a solution of silver nitrate ; if arseniuretted hydrogen is present, 
metallic silver is deposited, whilst antimoniuretted hydrogen forms 
silver antimonide. The precipitate in the silver solution is dissolved 
in concentrated nitric acid, evaporated to dryness, the residue 
dissolved in dilute nitric acid, the precipitated antimony antimonate 
collected on a filter, and the silver determined in the filtrate. By 
deducting from the total quantity of silver that combined with 
antimony, the quantity of silver precipitated by arseuic is ascertained. 

D. B. 

Volumetric Estimation of Copper and Lead. By P. Casa- _N 
MAJOR (Chem. News, 45, 167).—These processes are founded on the ing. 
easy agglomeration of copper and lead sulphides when agitated in om . 
presence of an alkaline tartrate. 

To the copper solution, an alkaline solution, of Rochelle salt is ins 
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added, slightly in excess of that required to dissolve the precipitate ; 
an intense blue solution is thus obtained, which is heated almost to 
boiling point in a porcelain dish; a standard solution of sodium sul- 
phide is then added from a burette, when an intense black-brown 
precipitate is formed, which on thorough stirring agglomerates to a 
coarse curdy mass, which quickly settles, leaving a colourless solution. 
After every addition of sulphide, the solution must be well stirred ; at 
the beginning, the brown cloud is very intense, but towards the end of 
the reaction it is comparatively slight, by well stirring the liquid, how- 
ever, it settles, leaving the liquid perfectly clear. It is necessary, when 
the reaction is nearly finished, that the solution should be clear before 
adding more sulphide, in order that the slightest turbidity may be 
detected, this being an easy matter on the white ground of the basin. 
1 part of copper in 30,000 gives a distinct turbidity. The same pro- 
cess may be applied to the estimation of lead, which is easily 
separated from other metals as sulphates, and this is dissolved in the 
alkaline tartrate. 

Copper is separated from other metals as thiocyanate, in which 
form it is dissolved in nitric acid, é&c., and estimated as above, or it may 
be precipitated from an alkaline tartrate solution by glucose, and the 
cuprous oxide dissolved in nitric acid. This process may also serve 
as en indirect method for the determination of glucose and cane- 
sugar. 

The tartrate solution is prepared by dissolving 173 grams Rochelle 
salt in 480 c.c. soda solution (sp. gr. 114), and diluting to 1 litre. 

The sodium sulphide is standardised according to Pelouze’s method, 
by dissolving 1 gram pure copper in nitric acid, adding 40—50 c.c. 
ammonia ; the solution is then boiled, and the sulphide added until the 
colour of the copper solution disappears. The sodium sulphide solution 
keeps very well in well stoppered bottles. L. T. O'S. 


Analyses of Iron Ores containing both Phosphoric and 
Titanic Acids. By T. M. Drown and P. W. Suimer (Amer. Chem. 
J., 4, 1—8).—Contains detailed descriptions of processes scarcely 
admitting of abstraction. H. W. 


Detection of Tin in Presence of Antimony. By M. M. P. 
Muir (Chem. News, 45, 69).—The precipitated sulphides of the 
arsenic group are warmed with concentrated hydrochloric acid, and 
the solution diluted and filtered from the arsenic sulphide. About 
three-quarters of the solution is boiled for at least 10 minutes with 
copper turnings (free from tin), the soiution poured off and tested 
with mercuric chloride for stannous chloride, to which state the 
stannic chloride has been reduced. ‘The rest of the hydrochloric 
solution is tested for antimony with platinum and zinc. H. B. 


New Method of Testing for Chloroform in Cases of Poison- 
ing. By D. Virari (Gazzetta, 1881, 489—496).—This method is based 
on the resolution of chloroform vapour at a red heat into carbon, 
hydrogen chloride, and free chlorine; CHCl; = C + HCl + Cl,; the 
formation of copper chloride by the action of the resulting gaseous 
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mixture on metallic copper; and the violet-blue colour imparted by 
that compound to flame. To apply this method, the fluids and organs 
of the body in which chloroform is known to accumulate most 
abundantly are distilled with water, and a portion of the distillate is 
introduced into a hydrogen-generator, the gas evolved from which is 
burning from a platinum-jet, and has been previously shown to be 
free from any compounds capable of interfering with the test, by re- 
maining unaltered as to colour when a copper wire is held in the 
flame. If then the copper wire be again introduced into the flame 
after the introduction of the distillate obtained as above, and a blue 
coloration of the flame be thereby produced, the presence of chloroform 
in the distillate may be safely inferred. Another method of testing for 
chloroform is to pass the gas into a mixture of potassium hydroxide 
and thymol, whereupon, if chloroform is present, the liquid will 
assume a red colour, especially on heating. The same method may 
also evidently be used as a test for thymol, viz., by passing the gas 
into a mixture of potash and chloroform. H. W. 


New Method of Estimating Phenol. By Gracosa (R. Accad. di 
Torino, 16, 565—567; Gazzetta, 1481, 541).—Instead of the method of 
estimating phenol commonly employed in clinical researches, based 
on the precipitation of trinitrophenol by an excess of bromine- 
water, the author proposes to purify it, and weigh it after drying. He 
also recommends a volumetric method still more exact and expeditious. 
Bromine-water of any strength is first titrated with a normal solution 
of phenol (1 per cent.), the point of saturation being determined by 
means of a solution of potassium iodide in starch, which is capable of 
showing the presence of the slightest excess of bromine. 

The phenol solution to be tested is poured into the titrated bromine- 
water, stirring quickly with a glass rod, and leaving the precipitate to 
settle down. As long as any excess of bromine is present, the super- 
natant liquid will be yellow and turbid, but on adding the phenol 
solution, drop by drop, the point of saturation will be indicated by the 
liquid becoming clear. H. W. 


Comparative Estimation of Fat in Milk by Weight; the 
Lactobutyrometer, and a New Arzometric Method by Soxhlet. 
By E. Eacrer (Zeitschr. f. Biol., 17, 110).—The author examined 
18 samples. Soxhlet’s method gave differences only in the second 
place of decimals compared with the weight analyses. The lacto- 
butyrometer of Tollens and Schmidt gave important differences in the 
first place, amounting to a mean of 0°36 per cent. fat. W. N. 


Estimation of Urea by Sodium Hypobromite. By J. R. 
Duacan (Amer. Chem. J., 4, 47—49).—The author, after noticing that 
Knop’s method of estimating urea by the quantity of nitrogen evolved 
on decomposing that compound by an alkaline hypobromite, does not, 
for the most part, give more than 92 per cent. of the total quantity of 
nitrogen that should be liberated, and moreover that the amount of 
error is not constant, proceeds to examine the conditions necessary for 
the attainment of greater accuracy. He finds that the largest quantity 
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of nitrogen is liberated by a solution containing sodium hydroxide and 
bromine in about the proportion recommended by Knop, but con- 
siderably more concentrated. A solution containing 20 g. NaQH and 
5 c.c. bromine in any quantity of water between 50 and 100 c.c. gave 
fairly uniform results, and from 5 to 10 per cent. more nitrogen than 
more dilute solutions: still the amount of nitrogen liberated never 
exceeded 92 per cent. of the whole. Much better results are obtained 
by first mixing the solution of urea with caustic soda, and then adding 
the bromine, so as to form the hypobromite in presence of the urea. 
By experimenting in this manner, the author obtained, with solutions 
containing 1, 2, and 3 per cent. urea, quantities of nitrogen varying 
from 99°02 to 99°91 per cent. of the whole, the last result being 
obtained with a solution containing 2 per cent. of urea. 

The soda-solution is made by dissolving 20 g. sodium hydroxide in 
100 c.c. water, and with each 20 c.c. of this liquid there should be 
used 1 c.c. bromine. The measuring out of the bromine may be 
facilitated by introducing a few drops of water into the tube, which 
will float on the top, and prevent to a great extent the escape of 
bromine-vapour. H. W. 


Quantitative Estimation of Urea by Alkaline Hypo- 
chlorites and Hypobromites. By T. G. Wormiry (Chem. News, 
45, 27—28).—An historical account of this process is given. The 
author then shows that under the following conditions the whole of 
the nitrogen is uniformly eliminated :—(1.) The reagent must be 
freshly prepared ; 100 grains of soda are dissolved in 250 c.c. water, and 
to the cooled mixture is added 25 ¢.c. bromine. In applying the re- 
agent it is diluted with a volume and a half of pure water. (2.) The 
urea solution should be added in small portions to the reagent, and 
the effervescence allowed to cease before any further addition of urea. 
(3.) The amount of urea operated on should not exceed | part to 
about 1200 parts of the diluted reagent. H. B 


Liebig’s Method of Estimating Urea, and its Modifications. 
By M. Groser (Zeitschr. f. Biol., 17, 783 —112).—The author recognises 
four methods of titrating urea. (1.) The original method of Liebig, 
in which the mixture of urine and baryta is not neutralised during 
the addition of the mercuric nitrate solution, and in which the end 
reaction is determined by allowing a drop of the mixture to run into 
a drop of a saturated solution of sodium carbonate on a white tile. 
10 c.c. of Liebig’s solution—made by dissolving 71°5 grams of mercury 
acid, and diluting to a litre—being equivalent to 0°1 gram urea. 
(2.) The method of Voit and Neubauer; in this again the mixture is 
not neutralised, and the end reaction is determined as before, 10 c.c. 
of Liebig’s solution, according to this method, being equivalent to 
01183 gram urea. (3.) Hoppe-Seyler’s method. In this the mixture 
of urine and mercurial solution is from time to time neutralised, so as 
to maintain a tolerably constant degree of alkalinity—the end reaction 
being determined as before. 10 c.c. of Liebig’s solution, if this 
method be used, are equivalent to 0°1031 gram urea. This method 
gives very consonant results; the burette can be read to 0:1 c.e. 
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(4.) Pfliiger’s method, in which in addition to the neutralisation, cor- 
rection is made for the continual dilution of the fluids ; under these cir. 
cumstances the author finds 10 c.c. of Liebig’s solution to be eqniva- 
lent to 0°099 gram urea; he is therefore of opinion that Liebig’s 
original method is good, and the original correction for dilution per- 
fectly correct. A portion of the paper is devoted to a criticism of 
Pfliiger’s work on the subject. W. N. 


Titration of Urea. By E. Priiicer (Pfliiger’s Archiv., 25, 292— 
298).—This paper is entirely critical and polemical. The author 
insists on the importance of strict attention to the method of adding 
the mercuric nitrate solution which he laid down in a previous 


paper. W. N. 


Estimation of Tannin and CG&nogallic Acid in Wines. By 
F. Jean (Compt. rend., 94, 735—736).—100 c.c. or 50 c.c. of the wine 
is evaporated on a sand-bath to small bulk, mixed with silica and dried 
at 60—70°. The mass is then powdered and extracted with ether 
mixed with a small quantity of ethyl chloride. The ethereal solution 
is evaporated to dryness on a water-bath and the residue dissolved in 
100 c.c. of water. In 10 c.c. of this solution, the tannin and cenogallic 
acid are estimated by means of iodine in solution as previously de- 
scribed (this vol., 430). The remainder is treated with a slight excess 
of powdered skin to precipitate the tannin, allowed to stand for some 
hours, filtered, and 10 c.c. of the filtrate titrated by means of iodine. 
This gives the amount of cenogallic acid. The difference between this 
and the first quantity gives the amount of tannin. C. H. B. 


The Condition of Sulphur in Coal, and its Relation to 
Coking. By T. M. Drown (Amer. Chem. J., 4, 8—16).—The author, 
in 1880, described a method of determining sulphur in metallic sul- 
phides by means of a solution of sodium hydroxide saturated with 
bromine (Abstr., 1881, 645), and gave determinations of sulphur in 
coal, thus made, which, though agreeing closely with one another, 
nevertheless fell far short of the total sulphur in the coal, leading to 
the inference that the sulphur not oxidised by the bromine-solution 
was an organic constituent of the coal, and could be determined only 
by a process which would oxidise the coal completely. The present 
paper gives further results of the application of the bromine-process to 
coal and coke, with the object of determining, if possible, the effect of 
coking on the amount and condition of sulphur in coal. The total 
amount of sulphur was estimated by Eschka’s method of heating with 
magnesia and sodium carbonate, and oxidising the aqueous extract of 
the product with bromine. The coals used were from Pennsylvania 
and Virginia. The results showed that there is in all cases an excess 
of sulphur over what is necessary to form pyrites with the iron, and 
that on the other hand, the quantity of sulphur determinable by 
bromine is not sufficient to form pyrites with all the iron. This would 
seem to indicate that the sulphur is present in these coals, both as 
pyrites and as an organic constituent of the coal, and that the iron is 
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present, in combination partly with sulphur, partly with silica, and 
other inorganic constituents of the coal. 

In coals containing a considerable amount of sulphur, both as 
metallic sulphide and as an inherent constituent of the coal, and at the 
same time low in volatile ingredients, the elimination of sulphur in 
coking appears to be limited to a portion of that which exists as 
pyrites, the organic sulphur—if so it may be called—not being affected 
by the process. In other coals, low in pyrites and higher in volatile 
matters, there was an elimination of organic sulphur to the amount of 
20 to 45 per cent. Admitting the presence of organic sulphur in 
coke, it is probable that no plan for its removal would be effective 
which would not involve the destruction of the coke itself. The method 
of analysis given in this paper affords the means of distinguishing 
between the organic and inorganic combinations of sulphur in coke, and 
thus of determining the feasibility of its desulphuration. H. W. 


Technical Chemistry. 


Decolorising Properties of Hydrogen Sulphide. By Bettvce: 
(R. Accad. dei Lincei, 5, 120; Gazzetta, 1881, 545).—From experi- 
ments on the action of hydrogen sulphide on various vegetable tinc- 
tures, the author has arrived at the following conclusions :—1. Hydro- 
gen sulphide possesses powerful decolorising properties, varying how- 
ever according to the substance acted upon. For some substances 
(litmus, indigo) its decolorising power is greater than that of sul- 
phurous acid; for others (the colouring matter of roses) it is less. 
2. The decolorising power is due to the formation of a somewhat un- 
stable compound of the sulphur contained in it with the various colour- 
ing matters, this compound being sometimes precipitated, and then 
slowly decomposed by the joint action of water and atmospheric 
oxygen. H. W. 


Potash from Bamboo. By R. Romanis (Chem. News, 45, 158). 
—It has been proposed by the Forest Department of British Burmah 
to extract potash from the ashes of the bamboo shoots. A sample 
gave the following results on analysis :— 

Fe,O; and 

K,O. Na,O. KCl. Si0,. CO,. SO; Al,0O;. H,0. 

3254 098 1872 1695 807 271 4110 19:43 = 10050 
L. T. O’S. 


Influence of Manganese on the Strength of Iron. (Dingl. 
polyt. J., 243, 333—335).—The conclusions arrived at may be sum- 
marised as follows:—(1.) It is very difficult to obtain a mixture of 
different kinds of iron or alloys. (2.) Manganese is oxidised with 
great ease and disappears from the alloy. (3.) In order to obtain a 
uniform product in the production of “ flowing iron,” special stress 


action. The leys are concentrated in suitable pans with steam heat, 
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should be laid on the mode of mixing. (4.) If iron of great strength 
is required, the quantity of manganese must not exceed 3 per cent. ; 
the best results were obtained with 0°95 per cent. of carbon and 0°5 
to 0°6 per cent. of manganese. (5.) The contraction is the greatest 
when the iron contains 0°6 per cent. of carbon and 0°3 to 0°32 per cent. 
of manganese. (6.) The maximum modulus of elasticity is obtained 
with 0°29 per cent. of carbon and 0°24 per cent. manganese, and 
(7.) The greatest limit of elasticity with 0°43 per cent. carbon and 
1:19 per cent. manganese. No practical value is attached to these 
results, as they are influenced by the other ingredients present in the 
iron, especially phosphorus. D. B. 


Copper-plating. By F. Wei (Compt. rend., 94, 157).—The 
author, referring to the description of his process of copper-plating in 
the Ann. Chim. Phys. [4], 44, insists on the employment of an organic 
acid as playing the most important part in his method. R. R. 


Recovering Glycerol from Spent Soap Leys. By H. Fiemine 
(Dingl. polyt. J., 243, 330—333).—The author proposes to subject 
the spent leys to dialysis. He shows that the four soap works at 
Nenwied alone produce annually about 1500 tons of waste liquors 
containing about 75 tons of glycerol. The percentage of glycerol in 
the leys varies from 0°92—7°8, and in order to recover the same by 
distillation it is necessary to remove the salt contained therein. The 
most effectual means of doing this is to subject the leys to osmotic 


and then neutralised with sulphuric acid. The quantity of acid 
required depends on the amount of sodium carbonate present in the 
leys. As owing to the violent evolution of carbonic acid it is difficult 
to obtain a perfectly neutral solution, it is preferable to add a slight 
excess of acid which, after the precipitation and separation of the 
sodium sulphate, is removed by lime. The liquor is re-evaporated 
with steam, a further (small) quantity of sodium sulphate and chlo- 
ride crystallising out on cooling. It is now osmosed, and leaves the 
osmometer sufficiently free from ash constituents to be distilled 
after concentration, either per se or in conjunction with crude glycerol 
obtained in the manufacture of stearic acid. The loss of glycerol by 


distillation is very small, and as to the purity of the resulting product, that: 
it is shown that it fulfils all the requirements necessary for the suc- corre 
cessful preparation of dynamite. The great feature of the process is Cu;N 
that, unlike molasses, the liquor treated does not attack parchment solut 
paper. A large quantity of glycerol remains in the osmose water, the ; 
which may be recovered by concentrating and distilling the liquid. possi 


D. B. the ; 

Investigation of Beet-root and Sugar. (Dingl. polyt. J., 243, 407 
—414).—Nord has determined the quantity of sugar in “lime mud” 
according to Schiebler’s extraction method (ibid., 240, 381). Having 
made a moisture determination, the sample is mixed thoroughly with 
water and saturated with carbonic acid. A dark-coloured brown 
solution is thus produced, containing in solution those foreign sub- 
stances which are separated from the juice by the lime treatment. 
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The complete extraction of the mud is effected very easily; it is, how- 
ever, more difficult to render the caustic lime or sugar-lime present in 
the mud inactive. Numerous experiments made by Nord with lime 
mud of different constitution show that the desired effect is obtained, 
and the method simplified by the addition of ammonium carbonate 
instead of carbonic acid. In this case, the solution has a pale yellow 
colour, and does not contain any of the foreign substances separated 
by the lime extraction. The solution should be neutralised with 
acetic acid before clarification with lead acetate, otherwise the results 
obtained, when the solution is examined by polarised light, are too 
low. 20 grams of the mud are mixed intimately with 0°2 gram (or 
more) of ammonium carbonate dissolved in water, and 20 grams sand. 
The mixture is dried, broken up in pieces of the size of a pea, trans- 
ferred to an extraction tube, and extracted with 15 grams water and 
20 grams alcohol in the usual manner. 

Degener has investigated the reducing power of various kinds of 
sugar on alkaline solutions of copper. It cannot be supposed that 
basic sodio-cupric tartrate, Cu;Na,(C,H,O,).0, + 7H,O, is contained in 
Fehling’s solution in its ordinary state of concentration, as this salt 
cannot be obtained from it. By mixing a solution of 34°64 grams 
cupric sulphate in 0°5 litre water with a solution of 173 grams 
Rochelle salt in 0°5 litre water, the precipitate of cupric tartrate does 
not form immediately, but requires some time. As Fehling recom- 
mends to mix the copper solution with Rochelle salt dissolved in 
alkali, basic sodio-potassio-cupric tartrate, sodium sulphate, and 
sodium tartrate cannot be produced. The products formed are 
sodium sulphate and cupric hydroxide. The latter is kept in solution 
by Rochelle salt, and probably forms a double salt which, however, is 
as yet unknown, but its composition and chemical properties must 
differ from the salt of the above formula. Fehling’s double salt is 
reduced with greater difficulty than that used by Degener, so that by 
the influence of free alkali the reduced sugar loses part of its reducing 
power before the unknown double salt can come into play, which cir- 
cumstance explains the uncertainty of the Fehling solution. How- 
ever, it was found, by digesting a weighed excessive quantity of 
cupric tartrate in warm soda ley for some time until the alkaline 
reaction had disappeared, filtering, and weighing the insoluble residue, 
that for 4 mols. sodium hydroxide, 3 mols. cupric tartrate were dissolved 
corresponding with the equation 3C,H,O,Cu.3H,0 + 4NaHO = 
Cu;Na(C,H,O,)..7H,0 + Na.0,H,O, + 4H,0, 400 ¢.c. normal soda 
solution (= 16 grams NaHQ) dissolved 80°2 grams cupric tartrate, 
the solution obtained forming the double salt in question. It is 
possible to impart to Fehling’s solution the properties characterising 
the above solution of basic sodio-cupric tartrate by dissolving the 
prescribed quantity of cupric sulphate in the smallest possible quantity 
of water, and adding the quantity of Rochelle salt required by the 
equation 2CuSO, + 5H.O + KNaC,H,Q, + 4H,O = 2CuC,H,0,,3H,0 
+ Na,SO, + 10H,O + K,SO, + H,0, also dissolved in a very small 
amount of water. The mixture is kept at rest for some time. 
Degener has also made comparative estimations of the quantity of 
Sugar in beet. He mentions that Scheibler’s method of extracting 
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with alcohol is most trustworthy. When the juice is extracted by 
means of hydraulic pressure, it is impossible to obtain corcordant 
results, as the degree of pressure influences the amount of moisture 
left in the residue, and consequently affects the quotient of polarisa- 
tion. D. B. 


Experiments on the Recovery of Sugar from Molasses. By 
F. Kroupa and Jiinemann (Bied. Centr., 1882, 201—203).—Kroupa 
finds that the mass of sugar and lime on the parchment dialyser 
hinders the osmotic action by blocking up the pores of the paper. 

Jiinemann states that he introduced and patented the strontian 
process, and has examined other methods, notably that of Duncan, in 
which the potash is removed as alum; further investigations have 
enabled him to introduce a method which only requires for apparatus 
a filter press and separating pans. > 
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The So-called “ Flux” of Soap. (Dingl. polyt. J., 243, 414— 
418).—In hard soap, the flux appears in the form of a fibrous opaque 
separation, and by its presence the homogeneous mass acquires a 
pleasing effect. It may be separated from the mass by treatment 
with a large quantity of water, and forms a skeleton of shining, white, 
fibrous, slightly adhesive masses, exhibiting after drying a mother-of- 
pearl lustre. 

In 1873, Fricke made some investigations in reference to this sub- 
stance, and recently Dege has taken up the subject. <A very fine 
white soap is now brought into the market, prepared from tallow 
and cocoanut oil, and exhibits the above described appearance in 
w very striking manner. The flux was separated by lixiviating the 
soap with a large quantity of water, pressing the residue, treating it 
with salt water, then boiling out with water, and finally extracting 
with hot alcohol. The residue forming the flux of the soap is perfectly 
white, fibrous, has a mother-of-pearl] lustre, and is insoluble in water at 
all temperatures. It dissolves in a solution of soda-soap, its solubility 
depending on the concentration and the temperature of the soap solu- 
tion. ‘This circumstance explains the development and formation of 
the flux. The boiling-hot finished soap holds the whole of the mother- 
of-pearl-like body in solution, whilst on cooling in frames a portion 
separates in the form of silky fibres, forming the flux. A sample of 
cocoanut-oil soap was analysed, giving 76°27 per cent. fatty acids, 
821 per cent. soda, 0°30 per cent. lime, and 15°22 per cent. water. 
The quantity of 0°3 per cent. of lime corresponds with 3°8 per cent. of 
lime soap, its presence being explained by its existence in commercial 
sodium carbonate, which is still largely used in soap making. In con- 
clusion, it is mentioned that it would be imprudent to attribute the 
flux of soap solely to the formation of a crystallised lime salt of the 
fatty acid, although it may be fairly assumed that generally the flux 
owes its origin to this salt. D. B 
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Production of Colouring Matters by the Action of Aromatic 
Nitrosubstitution-products on Phenols and Polyatomic Alco- 
hols in the Presence of Dehydrating Agents. By H. Bruyyer 
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(Ber., 15, 174—179).—By the action of nitrobenzene on resorcinol and 
of nitroalizarin on erythrol and sugar, in presence of strong sulphu- 
ric acid, the author has obtained several very beautiful colouring 
matters, soluble in alkalis ; the solutions (from resorcinol) show fluores- 
cence. With bromine, they yield brominated derivatives. The descrip- 
tion of these substances will be published in a future communication. 


D. A. L. 


Method of Printing and Burning-in of Names, Monograms, 
&c.,on Glass and Porcelain. By J. B. Minuer (Ding!. polyt. J., 243, 
335—337).—The author attributes the failure of trials made with a 
view of printing directly on glass to the difficulty of preparing a colour 
sufficiently concentrated to leave a good impression when burnt in. 
Hitherto gold, platinum, and silver, and a few expensive pigments 
have been used exclusively, but the difficulty is now overcome 
by the following process :—Thick oil used for painting, or Venetian 
turpentine and some French oil of turpentine, are mixed thoroughly 
with a spatula on a small smooth (ground) glass plate. The pigment 
should be tested before using it, and when subjected to fusion should 
have the property of being burnt in completely. This operation may 
be accelerated by the addition of fluxes to the mass. The pigment is 
placed on a smooth stout glass plate, rubbed down with a glass pestle, 
then dried at a moderate heat and ground toa very fine powder. It is 
now ready for use. The stamp used for printing consists of vulcanised 
caoutchouc. The glass to be printed having been cleaned, the stamp is 
dipped into the thick oil, and pressed gently against the glass. The 
prepared colour is then put on the printed place with a fine hair 
brush, and the excess of colour removed with a clean hairbrush. The 
burning in is effected in the usual manner. Porcelain, &c., is treated 
in a similar way. D. B. 


Analysis of Corn Ergot or Corn Smut (Ustilago Maidis). 
By H. B. Parsons (Pharm. J. Trans. [3], 12, 810—812).—The analysis 
of this substance, which is used as a substitute for ergot, was made 
with the view to determine its constituents and probable medicinal 
properties. 


Proximate Analysis, 


Moisture. Sand. Sol. ash. Insol. ash. 
8°88 4°01 3°86 161 


The ethereal extract, consisting of fixed oil, amounted to 4°20 per cent. ; 
the alcoholic extract to 9°84; and the aqueous extract to 6°55; cellulose, 
2°56. Besides this there were starch isomerides, 12°87; albuminoids, 
12°95 ; and other substances soluble in alkalis and hypochlorites, 32°67. 
The most important of the constituents are :— 

(1.) The fixed oil, which is apparently a glyceride of orange-yellow 
colour, peculiar odour, acrid taste, soluble in ether, and sparingly in 
alcohol. It resembles the oil of ergot, but is found in much smaller 
quantities in corn smut. 

(2.) A volatile base of a peculiar musty or fish-like odour; it has 
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an alkaline reaction, but is not trimethylamine, nor does it respond to 
the usual reactions for the alkaloids. 

The alcoholic extract when evaporated yields about three-fourths of 
the residue to water, giving a yellow solution of acid reaction, and 
peculiar bland taste. The portion insoluble in water consists of the 
albuminoid matter, a light yellow resin, and a red-brown colouring 
matter. The two latter are soluble in ammonia, from which solution 
the resin is precipitated by hydrochloric acid. 

The aqueous extract has a pale yellow colour, a faintly acid reaction, 
and leaves a hygroscopic residue on evaporation. During evapora- 
tion, the albuminoid matter separates out. On treating the concen- 
trated extract with alcohol (90 per cent.), the albuminoid matter and 
a small amount of gum separate out; and on filtering and treating the 
filtrate with a further quantity of alcohol, a yellowish-white precipitate 
separates out, consisting probably of sclerotic acid; the term, however, 
is used provisionally, although the acid was determined by the method 
recommended by Dragendorff for the analysis of ergot. It contains 
nitrogen ; when dried it is of a red-brown colour, nearly tasteless, and 
leaves a considerable ash on ignition. The filtrate from the sclerotic 
acid yields a residue of a yellow colour and acid reaction. 

Corn smut contains no true organised starch, the starch isomerides, 
therefore, are probably easily decomposable cellulose. 

The 32°67 per cent. “other dissolved substances ” consist chiefly of 
the real organic structure of the spores, corresponding to the cellulose 
of ordinary plant organisms. Alkalis failed to remove all soluble 
matter. large portions of which were dissolved by Labarraque’s solu- 
tion, which took up a considerable quantity of the black residue, 
bleaching it at the same time, and leaving pure cellulose undissolved. 

The portion of the corn smut corresponding with the true fibre of 
the ordinary plant, is probably dissolved by caustic soda and the hypo- 
chlorite solution, the insoluble cellulose being derived from extraneous 
woody fibres present in the sample. The constituents of medicinal 
value appear to be the fixed oil, the volatile amine, and the sclerotic 
acid. L. T. O'S. 


German Vaselin. (Pharm. J. Trans. [3], 12, 727.)—Vaselin or 
petroleum ointment is prepared from American petroleum residue, or 
from crude ozokerite, known as “ mountain tar,” from Alsace and 
Galicia. Two processes may be employed for its manufacture. 

(1.) The oil is heated at 30° with 10 per cent. sulphuric acid, 
stirred for half an hour, and the carbonised portion allowed to 
separate. The clear oil is treated with aqueous potassium dichromate 
solution, and after washing is heated by steam at 80°, mixed with 
10 per cent. of granular spodium, and after the spodium has separated, 
the liquid portion is filtered through filters heated by steam. 

The residue from the acid treatment is neutralised with lime, and 
used for manure purposes, whilst the spodium residue is subjected to 
hydraulic pressure, the oil being filtered and the solid residue used in 
the next operation. 

(2.) The petroleum residue is passed through 12 or 15 charcoal 
filters, such as are used in sugar refineries, when the colour changes 
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from a brownish-black to a wine-yellow. To render the cil colourless, 
double the number of filters are required. The sp. gr. decreases with 
the colour, and when colourless the sp. gr. is stationary. After the 
oil has been freed from all bituminous matters it is transferred to a 
“ duplicator,” where it is subjected to superheated steam (250°) until 
no further change takes place, when it is filtered and filled into cans. 
The objection to this process is the rapid exhaustion of the animal 
charcoal, which can decolorise only a small percentage of its own 
weight of raw material, but this may be increased by partial purifica- 
tion of the oil with sulphuric acid before filtration. The filters are 
restored to activity by treatment with superheated steam at 400—500°. 
The vaselin thus obtained is a white, odourless, tasteless ointment, of 
sp. gr. 0°848, melting to a clear colourless liquid. It is sparingly 
soluble in cold strong alcohol, completely in hot, and separates 
out from the solution on cooling; with benzene and ether it behaves 
similarly. Boiling dilute sulphuric or nitric acid does not act on 
vaselin, but sulphuric acid (1°820) colours it greyish-black, and 
fuming nitric acid yellowish-red. When heated under pressure with 
oxygen for several hours, it undergoes slight oxidation. 


L. T. O'S. 


Conversion of Molasses Waste into Gas. By E. Erns?-Brrsen- 
LAUBLINGEN (Bied. Centr., 1882, 58).—The molasses waste is to be mixed 
with 25 per cent. of its weight of dry peat, and 3 per cent. of quick- 
lime, and 6 per cent. fatty oil. The peat prevents the foaming in the 
retort, the lime aids elimination of ammonia, and the oil renders the 
gas richer in hydrocarbons. E. W. P. 


Applications of Tannin. By J. Korcutin (Chem. News, 45, 
112—113).—The author in the first part of the paper refers to the 
important applications of tannin, not only in dyeing, but for weight- 
ing silks, for tanning skins, for making inks, and as an antiseptic. 
If tannin serves as a mordant for alkaloidal colours, it is by reason 
of its property of forming insoluble compounds with these colours. 
To prepare the most insoluble compounds or lakes of tannin with the 
following colours, there are required— 


To 4 parts magenta, 5 of tannin and 2 sodium carbonate, and 
To 4 parts aniline-violet, 5 parts of tannin and 1 sodium carbonate. 


The same proportion holds good for malachite-green :— 


For 4 parts methyl-green, 10 of tannin, and 4 sodium carbonate. 
For 4 parts methylene-blue, 5 of tannin, and 4 tartar-emetic. 


Methylene-blue with five times its weight of tannin forms a soluble 
compound: finally to precipitate the tannin are required to 5 parts 
1 part tartar emetic and 1 sodium carbonate. Tannin, or the astrin- 
gents containing it, may be condensed on vegetable fibre without the 
intervention of an intermediary or a mordant. In dyeing, cotton 
absorbs tannin slowly, and the process cannot be accelerated by heat 
greater than 50—60°: above this limit, the solvent no longer yields 
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tannin, and the fibre begins to give it up again. This is one of the 
reasons why preparations in pure tannin require to be dried in hot 
air, and why they become streaky on drying cylinders heated with 
steam. Two methods of tanning cotton are known, viz., by dyeing or 
padding. In the latter case, the solution must be ten times stronger. 
By dissolving methylene-blue in an excess of tannin, the latter being 
in greater proportion as the bath is more dilute, it is possible to dye 
directly a light blue. To obtain a heavy blue, saturate in tannin at 
24 grams per litre, dry, fix in iron acetate at 14° B., neutralised with 
25 grams chalk per litre; wash, dye in methylene-blue, and soap. 
With iron and astringents, calico printers have compounded colours 
ever since the rise of this industry. Thus a black may be obtained 
with 1 litre tragacanth mucilage, 1 litre iron pyrolignite at 18° B., 
125 grams tartaric acid, and 250 grams tannin. By diluting this 
colour, greys are obtained rivalling the alizarin colours in fastness, 
These greys may be dyed with other colouring matters, and preserve 
their tone on cloth prepared with stannates. Gallic acid greys are 
purer than tannin greys, but they are wanting in solidity. Since 
the acquisition of the aniline colours, tissue printers make frequent 
use of the process of dyeing which consists in turning the mordants 
into tannates. These mordants, after dunging, are dyed in tannin 
with addition of gelatin. D. B. 


General and Physical Chemistry. 


Existence of a Dielectrical Polarisation in Electrolytes. By 
R. Cottey (Ann. Phys. Chem. [2], 15, 94—111).—There are series of 
similarly constituted bodies, the extreme members of which are 
dielectrics and conductors respectively. The experimental researches 
to which the paper relates were undertaken with a view of deter- 
mining whether the intermediate members of such series do not 
exhibit phenomena indicating the simultaneous existence of dielectric 
and of galvanic polarisation, and the paper describes fully the appa- 
ratus and methods employed by the author, whose results show that 
certain substances do indeed present these phenomena. The investi- 
gation supplies a fresh experimental proof of the correctness of the 
notions propounded by Faraday and by Clerk Maxwell; and dielectrical 
polarisation, which has nothing in common with galvanic polarisation, 
is found to exist, not in insulators only, but also in conductors, and 
this is most notably the case in decomposibie conductors. The methods 
employed in the investigation did not aliow of an exact determination 
of the values of the dielectric constants, but it became evident that 
those of electrolytically conducting bodies were of the same order of 
magnitude as those of the true dielectrics. R. R. 


Application of the Telephone to the Estimation of Resist- 
ances in Galvanic Circuitsand Batteries. By HE. Less (Ann. Phys. 
Chem. [2], 15, 80—94).—The paper gives the details of the author’s 
experiments on the applicability of the telephone in the estimation of 
electric resistances under very various conditions. R. R. 


Electrolysis. By D. Tommast (Compt. rend., 94, 1051—1053).— 
The author has made several experiments, all of which confirm the law 
that in order that decomposition may take place when a current passes 
through several electrolytes, it is necessary that the quantity of heat 
developed by the battery should be equal to the sum of the quantities 
absorbed by each electrolyte plus the quantity necessary to overcome 
the total resistance of the electrolytes. By heat produced by the 
battery is meant that transmissible to the circuit. In many cases in 
which there is no decomposition when both electrodes are of platinum, 
decomposition takes place when the positive electrode consists of some 
oxidisable metal, such as copper or tin. When the current from two 
Daniell elements is passed through two voltameters containing water 
acidulated with sulphuric acid, the positive electrodes being made of 
silver, the water is decomposed, although, according to the law, no 
decomposition should take place. This fact affords further confirma- 
tion of the author’s hypothesis that certain metals have the property 
of modifying the electrical resistance of certain liquids. The author 
has also collected a number of facts with regard to the relation which 
VOL. XLII. 3g 
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subsists between the heat produced by a battery and that absorbed by 
several voltameters containing water, saline solutions, or fused salts. 


C. H. B. 


Thermal Conductivity of Minerals and Rocks. By J. 
Tuouter (Compt. rend., 94, 1047—1048).—The author denotes by the 
term thermal resistance ‘the time required for the communication of a 
certain interval of temperature (in his experiments 34°) from the 
lower surface of a plate of rock or mineral, 0°01 m. in thickness, and 
in contact with a source of heat at 100°, to the upper surface. This 
resistance is evidently a function of the coeflicient of conductivity. 
The thermal resistance of glass, iron, and anhydrite was determined by 
placing plates of these substances from 0:007 m. to 0°015 m. in thick. 
ness on a block of iron heated to a temperature which varied between 
100° and 160°, but was constant for the same series of hes eaep 
On these plates were put small quantities of stearin, m. p. 50°, and of 
Carnauba wax, m. p. 84°. The time which elapsed betwe een the melt- 
ing of these two substances was noted, and a curve was constructed 
having for abscisse the temperature of the source of heat, and for 
ordinates the time. The curves thus obtained for the three substances 
are equilateral hyperbolas. A second series of curves is constructed 
having for abscisse the thickness of the plates of the material, and for 
ordinates those relative to the time- -temperature curves prev ious y 
obtained. The thermal resistance is then given by the length of the 
ordinate which has for its abscissa the thickness 10, and meets the 
isothermal for 100°. This curve is a non-equilateral hyperbola. The 
following results were obtained :— 


Thermal Coeflicient of 
resistance. conductivity. 
WR, on ie aed dé Aerie 122°4 2°66 
Iron (wrought) .... 42°3 10°26 
Anuhydrite ........ 56°4 4°56 
C. H. BL. 


Hydroferricyanic Acid. By Joannis (Compt. rend., 94, 449— 
452, and 531—534).—The author has determined the heat of 
formation of potassium ferricyanide by means of four reactions: 
(1) the conversion of potassium ferrocyanide into the ferricyanide 
by means of bromine; (2) the same change by means of chlo- 
rine; (3) the conversion of zine ferricyanide into ferrocyanide by 
the action of potassium iodide ; (4) the conversion of hydroferrocyanic 
acid into hydroferricyanic acid by means of bromine, and has obtained, 
as a mean result, for K; + Fe + Cy, = K;FeCy, + 280°5 cals. 

The methods given in the books for the preparation of hydroferr- 
cyanic acid do not yield a pure product. When 1 equivalent of potas- 
sium ferricyanite is mixed with 1 equivalent of lead nitrate, a double 
ferricyanide of lead and potassium is obtained; when more than 
3 equivalents of lead ustrate are used for each equivalent of potassium 
ferricyanide, a double compound of lead ferricyanide and nitrate is 
formed. With intermediate proportions mixtures of the two double 
compounds are obtained. On treating the solutions with sulphuric 
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acid, a mixture of hydroferricyanic and nitric acids is produced, and 
the brown needles obtained by evaporating the clear liquid are not 
hydroferricyanic acid, but an alteration product, which gives the reac- 
tions for nitroprussides. In order to determine the heat of neutrali- 
sation of hydroferricyanic acid, the author measured the heat developed 
by the decomposition of potassium ferricyanide by sulphuric and tar- 
taric acids respectively, and also that developed by the neutralisation 
of a mixture of hydroferricyanic acid and hydrobromic acid obtained 
by the action of bromine on hydroferrocyanic acid. By means of the 
last reaction he finds that 


H;FeCy, + KHO = H,KFeCy, dissolved, develops + 14°6 cals. 
H,.KFeCy, + KHO = HK,FeCy, _,, * + 145 ,, 
HK,FeCy, + KHO = K,FeCy, a a + 144 ,, 


hydroferricyanic acid is therefore a true tribasic acid. 
The following numbers for the heat of neutralisation of the acid by 
potassium were obtained by the three methods. 


With sulphuric acid ...... +3 xX 143 
» tartaric ae. hittin Ete +3 x 144 
»  hydroferricyanic acid... + 3 x 145 


From these results combined with those given above, it follows that 
H, + Fe + Cy. = H;FeCys, dissolved, develops + 93°6 cals. 
C. H. B. 


Heat of Formation of Hydroferrocyanic Acid and of some 
Ferrocyanides. By Joannis (Compt. reud., 94, 725—727).—Hydro- 
ferrocyanic acid, H,FeCy;.*—Heat of solution at 10° = + 0-2 cal. 


Cals. 
H.FeCy,; + KOHO = KHFeCy; + 2HO develops + 13°56 
H,FeCy,; + 2KOHO = K,FeCy, + 4HO ‘ + 2 x 13°87 


From these data, and the heat of formation of potassium ferro- 
cyanide (+ 182°6 cals.) it follows that the heat of formation of hydro- 
ferrocyanic acid = + 53:1 cals. solid; + 53°3 cals. dissolved. Berthe- 
lot found for the dissolved acid + 53°6 cals. 

Ammonium Ferrocyanide.—Crystallises with 3HO. Heat of solution 
at 14° = — 3-4 cals. 


H,FeCy, dissolved + NH, dissolved = NH,HFeCy, dissolved, de- 
velops + 12°7 cals. 

NH,HFeCy; dissolved + NH; dissolved = (NH,).FeCy; dissolved, 

develops + 11°7 cals. 


The heat of formation of (NH,).FeCy,; + 3HO from solid acid, 
gaseous ammonia, and solid water, is therefore + 43:4 cals. 

Barium Ferrocyanide.—Crystallises with 6HO, and is only slightly 
soluble in cold water; 1000 parts water dissolve 1 part salt. Heat of 
solution at 135 = — 57 cals. 


* In this abstract the atomic weights and formule given in the original paper are 
retained, 0 = 8, &c. 
392 
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H,FeCy; dissolved + BaO dissolved = BaHFeCy; dissolved + HO 
develops + 14°58 cals. 

BaHFeCy; dissolved + BaO dissolved = Ba,FeCy; dissolved + HO 
develops + 13°28 cals. 


The heat of formation of the salt from anhydrous baryta, anhydrous 
acid, and solid water = + 57°4 cals. 
Caleium Ferrocyanide.—Crystallises with 12HO, and is very soluble 
in water. Heat of solution at 10° = — 23 cals. 


H,FeCy; dissolved + CaO dissolved = CaHFeCy; dissolved + HO 
develops + 14:2 cals. 

CaHFeCy; dissolved + CaO dissolved = Ca,FeCy; dissolved + HO 
develops + 14:0 cals. 


The heat of formation of the salt from calcium oxide, anhydrous 
acid, and solid water = + 40°1 cals. 
From the above numbers it is evident that hydroferrocyanic acid is 
a true dibasic acid, and closely resembles hydrochloric acid in the 
amount of heat developed on neutralisation with alkalis and alkaline 


earths. C. . B. 


Influence of Heat on the Molecular Structure of Zinc. By 
S. Kauiscner (Ber., 14, 2747 —2753).—Rolled zinc when heated at 
temperatures from 130 to 300°, becomes crystalline; this change of 
structure is accompanied by loss of ring, and the metal may be bent 
easily ; this bending is accompanied by sounds similar to that observed 
in the case of tin. The crystallisation is well shown by dipping the 
zine after heating into a solution of copper sulphate, and is more 
marked the higher the temperature to which the zine has been pre- 
viously heated. The sp. gr. is also altered, being 7°1841, instead of 
7°1812 (water at 0° = 1). Its electrical resistance and other physical 
properties are also influenced by the action of heat. The author pro- 
poses to investigate the action of heat on other metals. fe eS 


Molecular Structure of Metals. By S. Katiscuer (Ber., 15, 
701—713).—Although most of the metals are known in the erystal- 
line form, yet it is generally held that they have lost their crystalline 
character when rolled out into foil or wire, although no observations 
have been made on this point. The author in some former experi- 
ments (preceding Abstract) found that non-crystalline zine-foil becomes 
crystalline when heated to 150°. Similarly the crystalline structure 
of cadmium, which is not altogether lost in the process of hammering 
out, becomes more manifest when the metal is heated to 200—-280", 
and subsequently etched by copper sulphate solution; the same 
observation holds good with tin. Iron and copper show traces of 
crystalline structure when left in contact with nitric or hydrochloric 
acid, but the best result is obtained when the plates are made the 
positive electrode for the electrolysis of potassium, ferrous, or copper 
sulphate or nitrate. Specimens of brass containing 36—66 per cent. 
of copper, displayed a crystalline structure when made the positive 
electrode of solutions of copper sulphate or nitrate. Specimens of mel 
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pinchbeck were also recognised as crystalline. In the cases mentioned 
above, the galvanic current as such does not produce the crystalline 
state, but the solvent power of the electronegative constituent of the 
electrolyte, for it is observed that metals which do not show any 
crystalline appearance when corroded by free acids, or solutions of 
salts, do not show it under the influence of the electric current. 
Lead-foil is crystalline; silver-foil becomes crystalline when heated 
to ared heat, as shown by the action of concentrated nitric acid; gold- 
foil shows crystalline structure when heated, and subsequently etched 
by warm aqua regia. The crystalline appearance of platinum, when 
warmed with aqua regia, has previously been observed by Phipson 
and Noble, even if not previously heated. German silver shows no 
crystalline structure when made the electrode of a copper sulphate 
solution, but the crystalline character becomes manifest when the metal 
is corroded with dilute nitric acid. No crystalline structure could be 
recognised in nickel, aluminium, or magnesium cobalt. 

From these experiments, it appears that metals whose crystalline 
structure may be detected when rolled out into foil are also crystalline 
when cast. The author has accordingly examined bars of copper, 
brass, steel, bronze, tin, zinc, and cadmium, and has detected by the 
methods described above a crystalline structure; aluminium and 
nickel, however, show no crystalline structure. 

These facts are of great theoretical importance as regards the dif- 
ference of electric conductivity of metallic wires, for it has been shown 
by Siemens and by Matthiessen that the conductivity of wires of silver, 
copper, platinum, brass, and gold is increased from 1—10 per cent. by 
heating. From the author’s experiments, it follows that this increase 
of conductivity must be attributed to a change of molecular struc- 
ture. 

The author has examined the conductivity of non-crystalline and 
crystalline wires of platinum, gold, silver, brass, copper, and zinc, and 
las confirmed Matthiessen’s results. In the case of cadmium, some- 
times an increase, sometimes a decrease, and at other times no change 
was observed in the conductivity ; in the case of iron and steel no 
difference was observable. 

These experiments give as result that the crystalline is the natural 
structure of most metals, but by mechanical processes some metals lose this 
structure easily, others with difficulty, and others hardly at all, but asswme 
it again under the influence of heat; and increase of electric conductivity 
is involved in this change of molecular structure. 2 


Remarks on the Theories of Bergmann and Berthollet. 
By N. Menscuurkin (Jour. Russ. Chem. Soc., April, 1882, 160—161). 
—The author investigated the action of two different bases on one 
acid in molecular proportions in a homogeneous system. He finds 
that either one base is completely displaced by the other, in accord- 
ance with Bergmann’s views and Berthelot’s “ principle of maximum 
of work: ” or, that the acid unites partly with each of the bases, in 
accordance with Berthollet’s theory ; but that neither of the theories 
holds good taken by itself. The author is continuing his experi- 
ments. B. B. 
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Atomic Weight of Carbon. By H. E. Roscoz (Compt. rend., 94, 
1180).—The author has repeated the determination of the atomic 
weight of carbon by the method of Dumas and Stas, using Cape 
diamonds, which contain no trace of hydrogen, but leave a small 
quantity of ash. As the mean of six experiments he finds that if 
O = 15°96, C = 11°97. 

Dumas points out that if O is taken as 16, then C = we oe = 


Inorganic Chemistry. 


Dissociation of Chlorine. By A. P. Smrru and W. B. Lowe 
(Chem. News, 45, 226).—If chlorine, dissociated by heat, be passed 
into a solution of potassium iodide, less iodine should be liberated 
than would be under normal conditions, and the amount liberated 
should correspond with the dissociated chlorine. A known volume 
of chlorine was passed through a glazed porcelain tube heated to 
1030° into potassium iodide, when less iodine was liberated than when 
the same volume of chlorine was passed through the cold tube; 
further experiments with more carefully dried and purified gas showed 
that 0°01838 gr. Cl at 7°5° became 0°01369 gr. Cl at 1030°, or as 
1:0°744. Mayer found the density at 1028° to be 1°89, which is to the 
vapour-density at 600° (2°46) as 0°76: 1. RB. W,. PB. 


Vapour-density of Bromine. By H. Jauy (Monatsh. Chem., 3, 
176—194).—The vapour-density of this element was first determined 
in 1833 by Mitscherlich, who found it, by Dumas’ method, to be 
554 at 99°34° C.; and V.and C. Meyer have lately obtained the value 
5°38, both these values agreeing nearly with the number 5°5247 cal- 
culated according to Avogadro’s law from the atomic weight 79°951 
determined by Stas. No exact determinations have however yet been 
made of the variations in vapour-density of bromine at different tem- 
peratures, analogous to those of chlorine which were made some years 
ago by E. Ludwig; and this deficiency the author of the present 
paper has endeavoured to supply. Pure bromine was prepared by the 
method of Stas, the details of which are fully given in the original 
paper, and the density of its vapour was determined by Bunsen’s 
method. Five series of experiments were made, the mean results of 
which are as follows :— 


Temp. C. Density. | Temp. C. Density. 

ee 102-60° ee ae 910°32° 5-546 
rane an 13192 5635 ee 297°94 5°5243 
ka Ad 175°58 56040 


This last number is very near the value calculated from the atomic 
weight. 
If now these experimental values of the vapour-density of bromine 
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at different temperatures be inserted in the formula D = a + Dt, and 
the results calculated by the method of least squares, we find, as the 
most probable values of the two constants, a = 58691: b= 
—0°00153 ; and by inserting these values in the above linear formula, 
we obtain for the densities, numbers agreeing nearly with those found 
by direct observation: thus— 


Vapour-density. 

cr : \ 
Temp. C. Cale. Exp. 
102°60° 57122 5°7280 
131°92 5°6673 56400 
175°53 5°6005 5°6040 
210°32 & 5473 55460 
227°92 55204 5°5243 


Calculating from these values the vapour-density of bromine fir 
temperatures above its boiling point at intervals of 20°, and making 
« similar calculation for chlorine from the data furnished by Ludwig's 
experiments, the author shows that, whereas chlorine at temperatures 
near its boiling point (— 33°6°) deviates from its normal vapour- 
deusity much less than bromine, the latter, on the other hand, as its 
temperature is raised, approximates to its normal density much more 
quickly than chlorine. Chlorine in fact does not attain its normal 
density till it has been raised 240° above its boiling point, whereas 
bromine attains that condition at 160° above its own boiling point. 

On the vapour-density of iodine at different temperatures no experi- 
ments have yet been made analogous to those relating to chlorine and 
bromine; but the accordant experiments of Victor Meyer and of 
Crafts and F. Meyer, show that iodine attains its normal vapour-density 
at temperatures very near its boiling point (250° aecording to Stas). 
Thus Victor Meyer found for the density of iodine-vapour at 253°, 
the number 8°83, the normal density being 8°78. = W. 


Activity of Oxygen. By M. Travse (Per., 15, 659—675).—In 
the course of some preliminary observations, the author contrasts the 
passivity of oxygen under ordinary conditions, with its activity in the 
presence of animal or vegetable organisms or of finely divided 
platinum or phosphorus; and alludes to the various theories pro- 
pounded by De la Rive, Liebig, Schénbein, Brodie, and others, to 
explain these differences of function. 

In the year 1858 the anthor put forward the view that the activity 
of oxygen is produced by the presence of substances which possess the 
property of transferring the oxygen from one compound to another. For 
example, platinum, according to De la Rive, takes up oxygen, to give 
it up to other substanees present. Similarly ammoniacal solutions 
of copper salts, indigo-carmine, &c., are deoxidised and decolorised by 
grape-sugar, but in contact with oxygen resume their original colour, 
these changes being renewed until all the sugar has been completely 
oxidised. 

In the present communication, the author deals with the formation 
of hydrogen peroxide in oxidation processes, its chemical structure 
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and reactions. Schénbein has observed the formation of hydrogen 
peroxide in many processes of oxidation, and supposed that the oxygen 
is converted into two modifications, ozone and antozone, the latter of 
which exidises the water preseut to hydrogen peroxide. According 
to Thénard, hydrogen peroxide is a universal product of the oxidation 
of the water by the splitting up of the oxygen molecule into active 
atoms, one of which combines with and is fully retained by the water. 
This hy pothesis the author has experimentally investigated. 

If active oxygen were formed by shaking up zinc w rith atmospheric 
oxygen and water, an easily oxidisable substance, such as indigo- 
sulphonic a acid, would quickly be oxidised and decolorised ; but this is 
found not to be the case, although hydrogen peroxide is formed ; a 
similar result was obtained on substituting copper for zinc. It is 
further found that the zinc, when shaken with air and ammonia, forms 
hydrogen peroxide, but were the hypothetical active oxygen present, 
the ammonia would be oxidised to ammonium nitrite or nitrate; but no 
traces of these substances could be detected. Conversely, the author 
examined whether oxygen is converted into the active form in the 
reduction of potassium nitrate by zinc, and found that the reduction 
to nitrite or ammonia proceeds as readily in the presence as in the 
absence of air; the ammonia formed in the reduction is not oxidised 
to ammonium nitrite and nitrate, even when the reacting substances 
are shaken up with a large excess of air, and although the presence of 
hydrogen peroxide could be detected. Hence the hypothesis that the hy- 
drogen peroxide is formed by the splitting up of the molecule of oxygen 
is not confirmed by experiment, and the author puts forward the view 
that it is not the oxygen, but the more easily decomposed water mole- 
cule, which is thus split up ; and that hydrogen peroxide is not oxidised 
water but reduced oxygen. In confirmation of this view the author 
mentions the fact that the alkali-metals, which remain unchanged 
in presence of dry oxygen, decompose water readily. Thus the form- 
ation of hydrogen peroxide, by the action of air and water on zinc, 
can be written thus: Zn + O | HH L +O 0.0 | = ZnO + H.O.0H and 


ZnO + H,O = Zn(OH),. If these equations represent the change 
correctly, then for every molecule of the metallic hydroxide a mole- 
cule of hydrogen peroxide should be formed ; and this relation Schén- 
bein has established in the case of lead at the beginning of the reaction; 
but afterwards the secondary change, Zn + H,O, = Zn(OH),, takes 
place. Similarly the formation of hydrogen peroxide by the acticn of 
acids on the metallic peroxides, does not involve the oxidation of 
water, but the interchange of the metal with the hydrogen of the 
acid. The above hypothesis explains the reduction of potassium 
nitrate by zine in presence of water, the change being represented 
thus: Zn + 20H, + O.NO.K = Zn(OH), + H,O + KNO,; and is 
precisely analogous to the action of zinc on water in presence of air, 
with this exception, that a molecule of water is formed instead of a 
molecule of hydrogen peroxide. The reduction of nitrates by zine or 
lead cannot be s: aid to be due to nascent hydrogen; since these metals 
do not liberate hydrogen from water in the absence of the nitrate. Nor 
again can the formation of nitric oxide by the action of copper on nitric 
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acid, be considered due to the reduction of the nitric acid by nascent 
hydrogen, but to the decomposition of water by the two opposing 
affinities of the copper for the hydroxyl, and the oxygen of the nitric 
acid for the hydrogen of the water, thus: 2HNO,; + 3Cu + 2H,0 = 
2NO + 3Cu(OH), and 3Cu(OH), + 6HNO, = 3Cu(NO,),. + 6H,O. 
The theory here put forward is based on the supposition, that those 
substances which by their oxidation form hydrogen peroxide must 
possess reducing properties, as the hydrogen peroxide is formed by a 
reducing action. This is confirmed by observation; zinc and lead 
give hydrogen peroxide, reduce nitrates to nitrites, and decolorise 
indigo-carmine. Copper gives no hydrogen peroxide, and does not 
reduce neutral solutions of nitrates. 

lt is well known that hydrogen peroxide possesses both an oxidising 
and a reducing action, and it has hitherto been supposed that by the 
contact of hydrogen peroxide with substances which easily give off 
oxygen, both the fermer and the latter are reduced; but in reality 
only the latter are reduced, the hydrogen peroxide, or rather its 
hydrogen-atoms, are oxidised and its oxygen liberated as such. 

The view that hydrogen peroxide is not oxidised water was put 

forward by Weltzein (Annalen, 115, 121, and 138, 129), but seems to 
have remained unnoticed by chemists. 
The evolution of heat in the decomposition of hydrogen peroxide by 
platinum militates against the hypothesis that hydregen peroxide is 
oxidised water; this evolution arises from a combustion of the hydro- 
gen and oxygen within the molecule of hydrogen peroxide; for were 
hydrogen peroxide produced by the oxidation of preformed water, 
the decompesition into its two constituents would be accompanied by 
an absorption and not an evolution of heat. ve 


Oxidation by Ozone. By Maitrerr (Compt. rend., 94, 1186— 
1187).-—When perfectly dry ozone acts on dry sulphur, sulphurous 
anhydride is the sole product, but in presence of water, sulphuric acid 
only is formed. If an alkali is present a sulphate is produced. With 
selenium and tellurium in presence of water, selenic and telluric acids 
are the only products; selenious and tellurous acids are not formed. 
Most, if not all sulphides are attacked more or less rapidly by ozone, 
with formation, in some cases, of a sulphate, in others, of sul- 
phuric acid and a peroxide. The sulphides of copper, antimony, zinc, 
cadmium, the alkali-metals, and the alkaline-earth-metals, yield sul- 
phates. Nickel and cobalt sulphides are first converted into sulphates, 
then a portion of the sulphuric acid is set free and a peroxide formed. 
Gold sulphide yields metallic gold and sulphuric acid. Platinum, bis- 
muth, and silver sulphides alse yield free sulphuric acid. The sul- 
phides of mercury are only very slowly attacked. Prolonged action 
of ozone on lead, manganese, and palladium sulphides, converts them 
entirely into peroxides, sulphuric acid being set free. In the case of 
manganese, some permanganic acid is also formed. The corresponding 
sulphates are decomposed by ozone in a similar manner. 

Methane and ethylene yield carbonic, formic, and acetic acids. 
Acetylene yields carbonic and formic, but no acetic acid. Amylene 
yields carbonic, butyric, and valeric acids ; formic and acetic acids if 
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produced at all, are formed only in very small quantity. Benzene 
and toluene yield carbonic, formic, and acetic acids, and probably other 
acids of the fatty series. In addition, benzene yields a deep brown 
solid, and toluene a deep brown syrupy liquid. In the case of benzene, 
some oxalic acid is formed, and if the oxidation takes place in pre- 
sence of nitrogen, a small quantity of nitrobenzene is also produced. 
C. H. B. 
Density and Chlorination of Sea-water taken by the 
“Travailleur” in 1881. By B. pe ta Gre (Compt. rend., 94, 1063 
—1066).—The following results (p. 79%) were obtained; the density 
in the sixth column is calculated from the amount of chlorine by mul- 
tiplying by ‘00167, and adding the number thus obtained to the con- 
stant 09944. If the density at 20° is required, the factor is 0°0016. 
It is evident that the density and salinity gradually increase on 
passing from the ocean to the Mediterranean. The surface water is 
less dense and less saline than that below, and, generally, the increase 
varies as the depth. In order to maintain oceanic equilibrium, the 
lighter water must stand at a higher level, and the author has cal- 
culated from the density at different depths in different localities, the 
sea-level in those localities, and has obtained numbers closely agreeing 
with those which Bourdaloue obtained by levelling. C. H. B. 


Formation of Hydrogen Dioxide by the Oxidation of Ter- 
penes. By W. Rapvutowirscu (Journ. Russ. Chem. Soc., April, 1882, 
176—190).—The author has studied the reactions and other properties 
of “ turpentine-water” which is obtained by shaking water with tur. 
pentine in the presence of air; and he shows that it does not differ in 
its properties from a solution of hydrogen dioxide. The quantity of 
the latter seems to increase if the action takes place at a higher tem- 
perature (about 90°). The author proves the presence of hydrogen 
dioxide in this ‘‘turpentine-water”’ by its ordinary reactions, and 
estimates its quantity either colorimetrically from the intensity of the 
blue colour of the chromium peroxide formed, or by measuring the 
volume of oxygen which is evolved when hydrogen peroxide is decom- 
posed by platinum black, blood, or lead dioxide, this being a quick 
mode of its estimation in ‘“ turpentine-water’”’ largely used for disin- 
fecting purposes. B. B. 

Nore.—The preparation of a dilute solution of hydrogen peroxide in 
this way, and its use as a disinfectant, was long ago practically carried 
out by C. T. Kingzett, to whose paper Radulowitsch refers, remarking 
that his own results were published in Russian in 1869.—C. E. G. 


Amount of Ammonia Absorbed by Hydrochloric Acid from 
the Air. By R. Herricu (Biel. Centr., 1882, 226—228).—The 
amount which hydrochloric acid exposed in pans can absorb from the 
air is at the maximum during June—August, and in the experiments 
9°766 mgrms. N were absorbed by a surface of 78°5 sq. cm. The mini- 
mum occurs in December—February (2°912 mgrms. N). Schlosing 
calculates from summer experiments that 62 kilos. N per hectare are 
absorbed annually, but this is erroneous, as the quantity would have been 
considerably reduced if experiments bad been made in winter ; this new 
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set indicates 30°6 kilos. N as the amount of ammonia per hectare which 
can be absorbed by the soil. Pure water seems incapable of absorbing 
ammonia from the air. E. W. P. 


Action of Gaseous Ammonia on Ammonium Nitrate. By 
Raovutr (Compt. rend., 94, 1117—1118).—By measuring the tensions 
of dissociation, Troost has shown that the liquid obtained indepen- 
dently by Divers and the author by the action of ammonia gas on 
ammonium nitrate, contains the definite compound, 2(NH,NO;),3NH,. 
Jn order to dispense with the special apparatus required for measuring 
the tensions, the author adopted the following method, which is appli- 
cable in similar cases. The substance is heated at gradually increasing 
temperatures, and weighed from time to time. If it is a definite com- 
pound, it experiences no decomposition so long as the temperature is 
below that at which its tension of dissociation is equal to the atmospheric 
pressure. As soon, however, as this point is passed, the compound 
rapidly loses a notable quantity of gas, and suddenly loses weight. In 
cases in which the gas is simply condensed or dissolved, the loss of 
weight is regular and continuous. The following results were ob- 
tained with ammonium nitrate saturated with ammonia gas at 745 mm. 
pressure. 
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Weight of NH; gas 


combined with 100 grams 


Temperature. of ammonium nitrate. 
- Avten een sens 48°] 
C  -swleeeweasses 42°0 
ee erer errr ee 32°8 
Sora 32°0 
ee reer 28°0 
MP lta chesetacs ° 180 


The weight of ammonia united with the ammonium nitrate diminishes 
rapidly from 0° to 12°, is constant from 12° to 18°, but diminishes 
rapidly between 18° and 30°. The liquid evidently contains a definite 
compound formed by the union of 32°4 parts ammonia with 100 parts 
ammonium nitrate. This corresponds with the formula 


2(NH,NO;),3N Hs, 


identical with that found by Troost. It is also evident that this com- 
pound can dissolve considerable quantities of ammonia gas at low 
temperatures. Ammonium nitrate, on the other hand, is not sensibly 
soluble in the definite compound. To convert the liquid saturated 
with ammonia at a low temperature into the definite compound, it is 
only necessary to agitate with finely powdered ammonium nitrate until 
no more is dissolved. C. H. B. 


Pernitric Acid. By P. Havrerevmte and J. Cuapruis (Compt. 
rend., 94, 1111—1114).—The authors have previously shown that the 
ozone produced by the action of the electric discharge on dry air is 
mixed with pernitric acid. The formation of the latter compound is 
limited, like that of ozone, and the maximum corresponding with a 
given temperature may be determined from the diminution of pres- 
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sure. Moreover, when the maximum is reached, the pernitric acid 
undergoes periodical retrogradation and re-formation as already ob- 
served in the case of ozone (this vol., p. 688). This decomposition of 
the pernitric acid into oxygen and hyponitrie acid also causes the 
, decomposition of the admixed ozone, even at pressures above 100 mm., 
‘ions although ozone unmixed with pernitric acid does not undergo retro- 
pen- gradation at these pressures. This result is probably due to the 
3 on development of heat accompanying the decomposition of the pernitric 
NH. acid. At ordimary pressures in presence of certain proportions of 
ring hyponitric acid, the ozone and pernitric acid are not re-formed, but 
ppli- under low pressures they are again produced. The amount of per- 
sing nitric acid formed depends more on the temperature than on the rela- 
som- tive proportions of oxygen and nitrogen; and to obtain a good yield 
re is § the operation should be conducted at a low temperature. The maxi- 
1eric |} mum quantity produced at 15° under a pressure of 600 mm. is about 
und § 30 per cent. by weight. The formation and decomposition of the 
. In § pernitric acid may be traced with the aid of the spectroscope. 
ss of C. H. B. 
ob- 
mm. Formation of Hydrogen Sulphide from Sulphur and Water. 
By J. Boerum (Monatsh. Chem., 3, 224—227).—The author, after 
referring to observations made by himself and others on the formation 
of hydrogen sulphide by the action of water on vulcanised caoutchoue 
and other organic substances containing sulphur, proceeds to examine 
the conditions most favourable to the formation of this gas by the 
action of water on free sulphur. 
When flowers of sulphur are kneaded in ordinary water, the float- 
ing portions removed, and the immersed portions left in an open vessel 
covered with only a small quantity of water, sulphuric acid is pro- 
duced, whereas if the flowers of sulphur are kept in spring-water, 
ishes § ®nd the air is excluded, hydrogen sulphide is formed after a short time. 
ishes § Flowers of sulphur which have been kept for a month or longer in 
Suite well-water, daily changed, immediately produce hydrogen sulphide, 
and, after a few days, the water, if its volume does not greatly exceed 
that of the flowers of sulphur, gives with potassic lead-solution a black 
precipitate, and with barium chloride a moderate turbidity. In sealed 
tubes, with flowers of sulphur not very well adapted for the produc- 
com- § tion of hydrogen sulphide, the formation of the gas is permanently 
- low hindered by the presence of air, even in small quantity. The same 
sibly § effect is produced by any acid or by phenol; carbon bisulphide pre- 
rated ff vents the action only when the flowers of sulphur have been well 
itis J mixed with a few drops of it. Flowers of sulphur thus treated, and 
until @ then freed from the admixed substance, also those which have been 
B. boiled or frozen for some days,do not recover the power of imme- 
diately producing hydrogen sulphide till they have been digested for 
ompt. J some time in spring-water, daily renewed. 
it the In distilled water, no hydrogen sulphide is evolved, and even flowers 
air is § f sulphur highly capable of generating this gas, lose the power of 
nd is § immediately producing it, even in spring-water, if they have been 
‘ith a § washed with pure water and kept for some time. In distilled water 
pres- J mixed with a little chalk, much less hydrogen sulphide is formed than 
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under similar conditions in spring-water, and a large quantity of chalk 
prevents the formation of the gas, even under circumstances other. 
wise favourable. The same is true in a still higher degree for gypsum, 
and for a considerable quantity of charcoal-powder freed from air by 
boiling. In the latter case the liquid, which in most cases is faintly 
alkaline, is strongly clouded by barium chloride. 

Hydrogen sulphide is also formed on boiling sulphur in water, 
Well-water thus treated becomes blue-green, and this colour is pro- 
duced in like manner in distilled water after addition of chalk. After 
gradual decomposition of the carbonate, whereby thiosulphate is 
formed, also on cooling, the liquid becomes yellowish or colourless, 
When sulphur is boiled with water in a flask fitted with an upright 
tube, the sides of the flask become coated with crystalline sulphur, 
and hydrogen sulphide is given off. The decomposition of this com- 
pound, with separation of crystalline sulphur, is effected, as is well 
known, only by sulphurous acid, according to the equation 2H,S + 
SO, = 2H,0 + 38, which on the other hand doubtless represents the 
formation of the hydrogen sulphide. In acidulated water, no hydro- 
gen sulphide is formed. In sealed tubes containing air, also, no 
hydrogen sulphide is produced from non-floating flowers of sulphur, 
even after prolonged boiling; but if they also contain chalk, the gas 
appears after the oxygen of the air has been consumed in the forma- 
tion of sulphate. 

Carbolic acid does not prevent the formation of hydrogen sulphide 
in boiling water, which takes place, although in comparatively smull 
quantity, at a temperature of 150° or upwards, even in tubes contain- 
ing air, and in acid liquids. 

The quantity of hydrogen sulphide formed, either at ordinary or at 
higher temperatures, not only from sulphur and water, but also from 
livers of sulphur, is limited, the presence of a certain quantity of this 
gas putting a stop to its further evolution. 

When flowers of sulphur, in a condition well adapted for the forma- 
tion of hydrogen sulphide, are kept for some time in spring-water 
saturated with the same gas, they lose the power of inducing its 
immediate formation at ordinary temperatures. 

The lower sulphides of the alkali-metals and alkaline earth-metals 
yield hydrogen sulphide only at boiling heat. With pyrites, galena, and 
zine-blende, this takes place when they are heated with water for some 
time in the form of fine powder at 150—200°, the liquid then becom- 
ing alkaline, and giving a strong turbidity with barium chloride. Out 
of four tubes freed from air by boiling and containing galena, two, 
after ten days’ heating, were found to contain a red powder 
(? minium). 

Hydrogen sulphide is known to be formed when hydrogen gas is 
passed into boiling sulphur. The same result is likewise obtained 
when floating flowers of sulphur are boiled with distilled water in an 
atmosphere of hydrogen. On opening the tubes under mercury, a 
considerable contraction of the still unaltered gas takes place, which 
is not the case in a similar experiment with flowers of sulphur 
and ordinary water. In this case, the gas required to put a limit 
to the process is produced by decomposition of the water. The 
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contraction is a consequence of the absorption of the gas formed at 
the expense of the hydrogen. H. W. 


Behaviour of Iodine with Sulphuric Anhydride and with 
the Hydrates of Sulphuric Acid. By R. Wener (J. pr. Chem. [2), 
25, 224—231).—Bussy (Annalen [2], 26, 419) states that iodine and 
sulphuric anhydride combine and form a blue-green liquid. Wach 
(Schweigg, Journ. Phys. Chem., 50, 37) describes three different com- 
pounds of iodine and sulphuric anhydride, one (brown) containing 
the most iodine; one (green) containing the least, and an intermediate 
one of a blue colour. On heating the blue variety, it is converted 
into the brown with loss of anhydride. Fischer (Pogg. Ann., 16, 121) 
suggests that of these three only the brown one is stable, and the blue 
and the green compounds have simply an ephemeral existence. 

The author treats pure dry iodine with excess of pure liquid sul- 
phuric anhydride. The experiment is conducted in a V-tube, the end 
being sealed up after the introduction of the (weighed) iodine. Com- 
bination takes place with slight development of heat ; a dark green- 
brown viscid liquid is formed which sinks below the unattacked 
anhydride (which is quite colourless if no moisture is present; if, on 
the other hand, sume trace of water is present, the mixture is either 
blue or green); no more anhydride is now taken up, even if the tube 
is heated to the boiling point of the anhydride. Most of the excess 
of anhydride can be poured off, and the rest is distilled off by care- 
fully warming. The product is not miscible with sulphuric anhydride ; 
it, however, takes up iodine. It fumes on exposure to the air; crys- 
tallises, but not so readily as ordinary anhydride, and, ou warming, 
fuses again easily. When heated to the boiling point of sulphuric 
anhydride, it parts with some of the latter. From a quantitative ex- 
periment and several estimations of iodine in this body, it is shown to 
contain I,,6S5O;. When the substance is digested at 95—100° for an 
hour, a body, 1,,2SO;, is formed. At ordinary temperatures, it is thick 
and viscid, but on warming it becomes mobile. It is of a brown colour, 
and only transparent in thin layers. It fumes in the air, and is de- 
composed by water with violence, iodine separating out, and sulphuric 
acid going into solution. No iodine is evolved on heating to 100°, If 
this substance is heated at 170—175° for one hour it loses anhydride, 
and the compound I,,SO; is obtained. This is solid at ordinary tem- 
peratures and resembles iodine in appearance. It is decomposed by 
water, but not so violently as the other compounds. At 160—170° it 
is slightly volatile, and at higher temperatures it distils with partial 
decomposition. The author suggests that this compound is too stable 
to be a mere solution of iodine. Neither of these substances answers 
to those described by Wach or Fischer, which are really hydrated 
bodies. 

lodine dissolves in sulphuric anhydride containing only a very little 
hydrate with a blue colour, and the product can be crystallised. With 
acid containing less than 94°68 per cent. SOs, an emerald-green erys- 
talline product is obtained soluble in the acid. The purity of the 
colour diminishes as the acid is diluted, and a brown colour is pro- 
duced with 91°40 per cent. acid. Ordinary fuming sulphuric acid 
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dissolves iodine with brown colour, and, provided there is not too 
much iodine present the solution will turn green when heated. Iodine 
is only slightly taken up by ordinary sulphuric acid. By adding iodine 
to the blue or green varieties, they ultimately become brown. An 
analysis of the blue body points to the composition 2(4S0,,H,O),I,, 
probably 6S0;,], + 2(SO,H.). D. A. L. 


Behaviour of Tellurium with Sulphuric Anhydride and with 
Sulphuric Acid. By R. Weser (J. pr. Chem., 25, 218—231).— 
Miiller and Reichenstein observed that tellurium dissolved in concen- 
trated sulphuric acid with an amethyst-red coloration. Klaproth 
showed further, that this coloration disappeared on warming, with 
formation of a white oxidised precipitate, and on diluting the acid 
finely divided tellurium separated. Magnus suggested that the tellu- 
rium was simply dissolved by the acid in the same way as sulphur is, 
and that oxidation did not take place until the liquid became de. 
colorised, as for example by standing in moist air, when tellurous acid 
is formed. Fischer, on the other hand, supposes that oxidation does 
take place, and that the product dissolves in the acid, and is decom- 
posed on diluting with water. All the tellurium, however, is not 
separated, for an appreciable amount is retained as oxide by the dilute 
acid. 

Sulphuric Anhydride and Tellurium.—Finely powdered tellurium is 
added in small quantities at a time to perfectly pure sulphuric anhy- 
dride (solidifying at 14°8°), the temperature being kept at 30—30' ; 
at lower temperatures the mass solidifies, at higher decomposes; at 
the end of the reaction the excess of anhydride is separated from the 
amethyst-red viscid product by pouring off and pressing with a glass 
rod. It is very unstable and decomposes at ordinary temperatures, even 
in sealed tubes, telluriam separating with evolution of sulphurons acid. 
When it is heated on the water-bath, a violent evolution of sulphurous 
acid takes place, and a grey residue of tellurium and tellurons acid 
remains behind. Similar products are formed when it is decomposed 
by moisture. It is not soluble in sulphuric anhydride, but is mechani- 
cally miscible with an excess, and dissolves in Nordhausen and con- 
centrated sulphuric acid with the characteristic amethyst-red colour. 
The results of analysis led to the formula TeSO;. It is analogous to the 
sulphur and selenium compounds, 8,0; and SeSQ,, already described 
by the author, and hence completes the series of compounds which the 
sulphur-group of elements form with sulphuric anhydride. Ail three 
dissolve in very concentrated sulphuric acid rich in sulphuric anhy- 
dride, the sulphur compound with a lapis-lazuli blue, the selenium 
compound with an emerald-green, and the tellurium with an amethyst- 
red coloration. 

When isolated they are all very unstable; their order of stability is 
—selenium compound the most, tellurium compound the next, and 
sulphur compound the least. 

With ordinary concentrated sulphuric acid, the blue colour of the 
8.80, solution changes to yellow-brown, whilst the TeSO; and SeSOs 
red and green are unaltered. The green colour is, however, destroyed 
by diluting with a quantity of water equal to half that already con- 
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tained in the acid; and the red solution requires dilution with a bulk 
of water equal to that already present in the acid before the colour 
disappears. 

The red coloration observed by Miiller and v. Reichenstein, and the 
reactions, &c., described by the other authors above referred to, are 
evidently due to the formation of the body TeSOs, and its subsequent 
solution or decomposition. D. A. L. 


Action of Hydrogen Sulphide on Nickel Sulphate Solution. 
By H. Bavusitany (Compt. rend., 94, 1183—1186).—When hydrogen 
sulphide is passed into a neutral solution of nickel sulphate at ordi- 
nary temperatures, about 90 per cent. of the nickel is thrown down as 
sulphide. The amount precipitated is independent of the concentra- 
tion of the solution, and of the degree of saturation with hydrogen sul- 
phide, but depends on the duration of the experiment. The precipi- 
tation is also affected by the relative quantity of acid and metal, and 
the addition of an amount of free sulphuric acid equal to one-fourth 
the quantity of acid in the salt prevents the formation of nickel sul- 
hide. 

: In the case of zine sulphate, the precipitation of zinc sulphide is a 
function of the relative acidity of the solution, and not of the relation 
between the weights of acid and metal. By sufficiently diluting the 
solution, all the zinc can be thrown down as sulphide. OC. BH. B. 


Hard Bronze of the Ancients. By E. Rever (J. pr. Chem. [2), 
25, 258—262).—After some remarks as to the method probably em- 
ployed by the ancients in making bronze, the author publishes the 
following analyses by Luwig :— 

I. Fragment of an axe from Maiersdorf. The metal is thick, tena- 
cious, bright yellow. Hardness 5. 

II. Axe from Limburg. It is reddish golden-yellow, solid and tena- 
cious, and is hardly scratched by felspar. 

III. Fragment of a sword from Steier. The metal is reddish-yellow, 
solid and tenacious, as the marks of cuts show. It is not easily 
scratched by quartz. 

IV. Chisel from Peschiera. It is deep yellow, like all others found 
in the same locality, and laid bare by water; it contains a trace of 
cobalt. Hardness 5. 

Neither lead nor zine was found in any of the specimens. 


Cu. Sn. Ni. Fe. P. 
I. 87°25 13°08 0°38 trace 0°250 
II. 83°65 15°99 0°63 trace 054 
III. 85°05 1438 trace trace 0-106 
IV. 8806 11°76 trace trace 0°027 
m. AoE 


Note.—In the various specimens of ancient bronze examined by Flight (this 
Journal, 41, 142 and 145) lead is generally present. 


Decomposition of Lead Salts by Alkalis. By A. Diurre 
(Compt. rend., 94, 1181—1182).—If lead chloride is suspended in 
VOL. XLII, 3k 
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water, and solutior of potassinm hydroxide added little by little with 
continual agitation, the alkalinity disappears up to a certain point, at 
which the lead chloride is converted into a curdy mass of white trans. 
parent needles of the composition PbCl,,2PbO. When this compound 
is suspended in water, and potassium hydroxide added, it undergoes 
but little decomposition until the degree of concentration of the 
alkaline solution reaches a certain point, when the oxychloride is 
rapidly converted into grey anhydrous oxide. 

If lead hydroxide is treated with potassium chloride at ordinary tem- 
peratures, the liquid becomes alkaline, lead oxychloride and potassium 
hydroxide being formed. This change goes on until the quantity 
of alkali present reaches a certain limit, when two changes become 
possible, viz., the decomposition of the lead oxychloride, with produc- 
tion of potassium chloride and lead oxide, and the conversion of the 
oxide into oxychloride with formation of potassium hydroxide. A 
condition of equilibrium is established between the potassium chlo- 
ride and hydroxide and the lead oxychloride and oxide, the relative 
proportions of the different substances varying with the tempera- 
ture. The lead oxychloride formed in this way is slowly coloured 
deep brown on the surface when exposed to the action of light. Potas- 
sium hydroxide decomposes the brown compound, forming lead oxide. 

Lead bromide and iodide behave in a similar manner with alkalis. 
Tt is also known that lead nitrate gives with ammonia a series of basic 
nitrates. When potassium hydroxide in slight excess is added to lead 
nitrate, the compound N,O;,6PbO, is precipitated. It is decomposed 
by more concentrated solutions of the alkali, yielding the anhydrous 
oxide. 


Reaction of Mercuric Iodide with Sodium Thiosulphate, 
By J. M. Ever and G. Utm (Monatsh. Chem., 3, 197—204) —I. Mer- 
curic iodide dissolves in aqueous sodium thiosulphate, forming a clear 
colourless liquid, which contains 1 mol. Hgl, to 2 mol. Na,S,O,, or 
1 pt. by weight of the iodide to 1:09 of the crystalline thiosulphate. 

IT. On leaving a cold saturated solution of the two salts to evapo- 
rate in a vacuum over sulphuric acid, sulphurous oxide is given off, 
and a yellow precipitate of mercurous iodide is formed, which quickly 
turns green, and subsequently becomes mixed with sulphur and mer- 
curic sulphide. On evaporating it to dryness, mercuric sulphide and 
sodinm iodide are formed, a reaction which has been utilised for 
analytical purposes. 

III. The solation is not clouded by ammonia, ammonium carbonate, 
potassium hydroxide, potassiam ferrocyanide or ferricyanide, but 
alcohol added to the concentrated solution throws down an oily preci- 
pitate consisting of sodio-mercuric thiosulphate, HgS,O;,2Na,.8.0,, 
contaminated with excess of the sodium salt, whilst sodium thiosul- 
phate and sodio-mercuric iodide remain in solution : 


2HglI, + 4Na,S,0, = HgS.0,;,2Na,8,0, + Na.S.0, + Hgl.,2Nal. 
From a solution of mercuric iodide in potassinm thiosulphate, 


alcohol throws down silky needles of the potassio-mercuric thiosul- 
phate described by Rammelsberg. 
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IV. The solution of mercuric iodide in sodium thiosulphate decom- 
poses, with or without contact of air, in a few weeks at ordinary 
temperatures, in a few hours on heating, with evolution of sulphurous 
oxide, end deposition of a precipitate, yellowish-red if formed in the 
dark, blackish in the light, and consisting of variable quantities of 
mercurous iodide (very sensitive to light), mercuric sulphide, and 
free sulphur. If the solution contains excess of sodium thiosulphate, 
sulphurous oxide is likewise evolved, and a cinnabar-red precipitate is 
formed, which contains no free sulphur, inasmuch as sulphur is soluble 
in sodium thiosulphate. 

V. A solution of potassio-mercuric iodide, HglI,,2KI, mixed with 
sodium thiosulphate yields, after prolonged heating at 80°, a black 
bulky precipitate containing 14°06 per cent. Hg.I, and 67°99 Hes. 
The black colour of the precipitate is due to decomposition of the 
mercurous iodide by potassium iodide, which takes place even with- 
out the presence of sodium thiosulphate. The explanation of the 
process is, therefore, that the potassio-mercuric iodide reacts with the 
thiosulphate in the same manner as mercuric iodide itself, the resulting 
mercurous iodide being then acted upon in the manner above mentioned. 
VI. The composition of the blackish and yellow precipitates sepa- 
rated from the solution of mercuric iodide in sodium thiosulphate in 
the light and in the dark respectively (IV) is :— 


In the light. In the dark. 
Mercuric iodide...... 61°10 p.c. 67°54 p. ¢. 
Mercurie sulphide.... 2419 ,, 27°44 ,, 
Free sulphur........ 14°44 ,, 5°92 ,, 


The larger proportion of free sulphur deposited on exposure to 
ate, light is due to the fact that sodium thiosulphate is itself decomposed 
Mer- by light, with separation of sulphur. 


clear VII. A dilute solution of mercuric iodide in sodium thiosulphate 
%» OF acts on finely divided silver (recently precipitated from the nitrate by 
e. 


ferrous sulphate), turning it black, and forming a mixture of mer- 
rape curous and argentic iodides, part of the latter being, however, dis- 
n off, solved by the thiosulphate. A strong solution of the thiosulphate 
ickly dissolves out all the silver iodide and part of the mercurous iodide, 
= leaving a dark-coloured mercury-compound. 

4 and VIIL. The above-described reactions of a solution of mercuric 
1 for iodide in sodium thiosulphate lead to the inference that a double salt, 
HgI,,2Na,8,0,, is formed, analogous to Kessler’s Hg(CN).,2Na.SOs, 
nate, a view which is in accordance with the solubility-determination (1). 
_ but On the other hand, it might be supposed, as already observed, that the 
hpi double thiosulphate, HgS,O,,2Na.8,0;, is produced, together with 
8,0 HglI,,2NalI, separable by alcohol (IIL). If, however, this sodio-mer- 
josul- curie thiosulphate were contained in the solution, the latter could not 
be kept unaltered for several days; for the double salt in question 
lal. decomposes soon after its formation, with separation of mercuric sul- 
phide, and consequently the precipitate which gradually forms could 
not contain mercurous iodide, inasmuch as a solution of sodio-mercuric 
thiosulphate mixed with potassium iodide, after it has begun to decom- 
pose, does not yield a precipitate containing iodine. 
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Moreover, the last-mentioned double salt (which is stable only in 
alkaline solution) does not act on silver, or form mercurous oxide, and 
consequently a mixture of sodio-mercuric thiosulphate and_sodio- 
mercuric iodide could not exhibit the reaction described in IV. The 
formation of a double salt of mercuric iodide with sodium thiosul. 


phate appears therefore to be demonstrated by the preceding reactions. 
H. W. 


Some Reactions of Stannous Salts. By A. Dirre (Compt. rend., 
94, 1114—1117).—Soluble silver salts form with soluble stannous 
salts, characteristic, highly-coloured precipitates, the composition of 
which varies with the relative proportions of the reacting bodies, 
When silver nitrate is added to an excess of stannous nitrate, a white 
precipitate is produced, which when dry forms a grey powder readily 
soluble in dilute nitric acid, insoluble in ammonia, but turned deep red 
by a.trace of this reagent. If the white precipitate is left in the 
original liquid, it becomes red after some time. When suspended in 
a large quantity of water, it is converted into a deep red powder, 
which, when dried in a vacuum, is insoluble in ammonia, but soluble 
in dilute nitric acid. This red compound is silver metastannate, 
5S8n0,,Ag.0. If slowly formed in the original liquid, it contains 
7H,0, if formed by suspension in water, 3H,0. Dried at 80°, it has 
a deep blue-black colour. When heated, it loses water and detonates, 
with development of heat and light. This detonation is transmitted 
along a train of the compound, as in the case of gunpowder. The 
anhydrous metastannate is insoluble in dilute acids, but warm con- 
centrated nitric acid dissolves out silver, leaving metastannic acid. 

When the stannous salt is added to an excess of silver nitrate, a 
white precipitate is formed which rapidly becomes red, and eventually 
deep red, almost black. The filtrate is colourless, but after a short 
time deposits the same precipitate. Several hours are required for 
complete precipitation. The dark red precipitate is well washed and 
dried in a vacuum. It issilver stannate, SnO,.,Ag.0 + 2H,0, soluble in 
dilute nitric acid, but insoluble in ammonia. When heated, it loses 
water without detonation or incandescence, and becomes insoluble in 
dilute acids. 

When very dilute stannous nitrate in slight.excess is added little by 
little to silver nitrate, a deep reddish-purple precipitate is deposited 
after some time. This dissolves in nitric acid, forming a clear yellow 
solution, and also in ammonia, forming an intensely red liquid. When 
exposed to the air, the dilute ammoniacal solution is completely de- 
colorised after some time, but if it contains a moderate quantity of 
the silver salt, it deposits on evaporation a purple precipitate having 
all the properties. of the original substance. When this precipitate is 
wasbed and dried,.either in a vacuum or at 30°, it forms small friable 
masses with a vitreous fracture, entirely soluble in cold dilute ammonia. 
In the formation of this compound, 5SnO,,Ag,0.2(SnO,,Ag,0) +nH,0, 
a portion of the stannous salt is oxidised to stannic acid, and a portion 
of the silver salt is reduced to suboxide. The compound loses water 
when heated, and becomes insoluble in ammonia. 

Platinum chloride and palladium nitrate behave ina similar manner. 
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Palladium nitrate, added to an excess of stannous salt, forms very deep 
brown palladium metastannate, 5Sn0.,PdO + 4H,0, insoluble in am- 
monia, but soluble in hydrochloric acid, forming a deep brown solution, 
and in nitric acid forming a reddish-yellow solution. Platinum chlo- 
ride under similar conditions, forms a blood-red metastannate, 
5SnO,.,PtO + 4H,0, insoluble in ammonia, but soluble in hydrochloric 
acid, forming a beautiful red solution, and in nitric acid forming 
a yellowish solution. Both these compounds when heated lose 
their water with detonation and incandescence, and become insoluble 
in dilute acids. If the palladium or platinum salt is in excess, highly 
coloured stannates soluble in dilute acids, are formed. When heated, 
these lose their water without deflagration, and become insoluble in 
dilute acids. 

The formation of these highly coloured compornds constitutes a 
characteristic and delicate reaction for stannous salts. In not very 
dilute solutions, silver nitrate in excess produces a red precipitate ; if 
the solution is very dilute, e.g., 0-001 gram SnCl, per litre, a red 
coloration is developed after some time. C. H. B. 


Action of Charcoal on a Solution of Gold Chloride. By G. A. 
Konic (Chem. News, 45, 215).—When purified charcoal is boiled with 
gold chloride, the gold is deposited in the metallic state on the char- 
coal, and carbonic anhydride is formed. Lamp-black has a similar 
action, but apparently less energetic. This action is probably both 
chemical and physical, the latter depending on the surface and capillary 
attraction of the charcoal, as lamp-black does not act physically. The 
chemical action depends on a combustion of carbon into carbonic 


anhydride. E. W. P. 


Oxidation of Titanic Acid. By A. Piccrni (Gazzetta, 1882, 151 
—154).—The yellow coloration of titanic acid solutions by hydrogen 
dioxide was observed by Schénn in 1873, and by Heppe in 1875. To 
study this reaction more completely, the author added barium dioxide 
to a cooled solution of titanic acid in sulphuric acid till a drop of the 
liquid tested with Barreswill’s reagent, showed the presence of 
hydrogen dioxide. The filtered liquid treated with excess of ammonia 
gave a bulky flocculent precipitate, forming a light yellow powder 
when washed and dried, and this when heated in the vacuum of a 
Sprengel pump yielded water and free oxygen. Dilute hydrochloric 
acid dissolves it, forming a reddish-yellow liquid, with slight evolution 
of chlorine. Potassium fluoride added to this liquid throws down 
white potassium fiuotitanate, leaving hydrogen dioxide in solution. 
The dry powder dissolves slowly in cold dilute sulphuric acid, without 
apparent evolution of gas, and the solution evaporated over sulphuric 
acid in a vacuum, leaves a syrup which after a few weeks becomes 
colourless, gives off gas, and deposits a white flocculent substance. 
Quantitative experiments showed that this decomposition yields 4 parts 
oxygen to 100 of TiO,; and this result was confirmed by treating the 
yellow powder with excess of ammonio-ferrous sulphate, which de- 
colorises 1t, and determining the excess of the reagent with permangan- 
ate. The author is continuing his experiments. H. W. 
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Mineralogical Chemistry. 


‘Use of Electromagnets for the Mechanical Separation of 
“Minerals. By L. Pepa (Monatsh. Chem., 3, 222—223).—This is a 


‘eriticism of Doelter’s recent paper on the same subject (p. 656 of this 


volume), in which the author points out that the use of an electro. 
magnet for separating the constituents of rocks was suggested by 


‘himself ten years ago (Mittheil. des naturw. Vereines fiir Steiermark, 


1872, 8. 73). He also objects to Doelter’s method of rubbing the 
pole of the electromagnet in the dry mineral powder, inasmuch as 
considerable quantities of diamagnetic particles then adhere to those 
which are attracted by the magnet, and cannot easily be separated. 
His own method is to move the electromagnet about in water in 
which the finely pulverised mineral mixture is suspended, and after. 
wards transfer it with the adhering particles to another vessel of 
water, the current being then interrupted. After the adhering mag- 
netic particles have separated themselves from the magnet and fallen 
to the bottom of the vessel, the same course of operations is repeated, 
in order to ensure as far as possible the separation of the magnetic 
from non-magnetic particles. 

With regard to Doelter’s determinations of the relative force with 
which different minerals are attracted by the magnet, Pebal points 
out that, besides the more recent investigations of E. Becquerel and 
G. Wiedermann, Pliicker, in 1848, published measurements of the 
relative intensities of the magnetism and diamagnetism of numerous 
liquid and solid bodies, including several minerals, made by a method 
at once simple and well adapted to the purpose (Pogg. Ann., 74, 
311; Jahresb. f. Chemie, 1874, 48, 249—261). H. W. 


Crystallised Paraffin in Geodes in a Basaltic Lava. By 0. 
Sivvestri (Gazzetta, 12, 9—11).—In a part of the basaltic lava at 
Paterno, in the neighbour hood of Etna, small geodes occur about 1 em. 
in diameter, filled with solid ery stallised paraffin. It is in the form of 
large yellowish- white pellucid plates of waxy appearance, melting at 
56°, and volatile about 300°. It is insoluble in water, almost insoluble 
in cold, but soluble in boiling alcohol, and very soluble in ether, It 
was from this same lava that the author formerly extracted a paraffin 
oil, from which a solid paraffin was separated (this Journal, 1877, 1, 


704). C. E. G. 


Chemical Nature of Liquid Inclosures found in Crystals of 
Native Sulphur. By O. Sinvestri (Gazzetta, 12, 7—).—Some 
crystals of sulphur tom the Solfara, called “ Pozzo in Val Guar- 
nera,” in the Province of Catania, Sicily, were found to contain in- 
closures of a colourless transparent liquid. These crystals are flat 
lamin, and between the several laminz of the crystalline mass a 
liquid can be seen, as also gaseous bubbles; and if a fragment of one 
of these laminew be observed under the microscope, it will be seen to 
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be traversed by numerous tubular cavities likewise filled with liquid. 
This liquid was carefully examined and found to be an aqueous solu- 
tion containing 0°1033 per cent. of saline matter. The percentage 
composition of the saline mass left on evaporation was found to be 
53°527 of sodium chloride, with a trace of potassium chloride, 45°131 
of sodium sulphate, and 1°342 ,of caicium chloride, with traces of 
barium and strontium chlorides. C. E. G. 


Polychroic Nuclei of Black Mica. By A. M. Levy (Compt. rend., 
94, 1196—1198).—-The black mica examined occurs abundantly at 
Lativelet (Sadne et Loire) in a rock which traverses the great mass 
of granite forming the mountains of Mont-Jeu. The plates of mica 
are sometimes 4 mm. in diameter, and are mixed with a considerable 
quantity of apatite in greenish or rose-coloured grains. They also 
contain minute crystals of zircon, about 0°03 mm. in diameter. Round 
these crystals of zircon are developed polychroic aureoles, which vary 
from pale yellow to opaque black. The breadth of these aureoles is 
often double that of the zircon crystal, and their optical properties 
and direction of maximum absorption are the same as those of the 
surrounding mica. The aureoles are unaltered at 300°, and they re- 
main visible so long as the mica remains transparent. The nuclei 
resist the action of hydrochloric acid as long as the surrounding plates 
of mica, from which it would appear that they owe their origin to a 
concentration or modification of the ferruginous pigment of the black 
mica, and are not due to the presence of any organic colouring 
matter. The aureoles are also developed, although with very feeble 
intensity, round the grains of apatite. C. H. B. 


Chemical Researches on the Calcareous Rocks of the Pro- 
vince of Salerno. By L. Ricciarpi (Gazzetta, 1882, 133—147).— 
The mountains of this province are formed of Apennine limestone, 
mostly stratified horizontally, but occasionally with slight inclination, 
as in the group between Angri and Amalfi. This rock is a mag- 
nesian limestone, mostly compact crystalline, sometimes amorphous. 
Fracture scaly, or not unfrequently conchoidal. Colour very variable, 
from white to blackish-grey. The rock is often veined, and in many 
parts rich in geodes lined with crystals of calcite. It is fetid in some 
parts, and almost invariably contains bituminous matter. It takes a 
high polish, and is much used for building; also for lime-burning. 
Almost all the varieties dissolve in cold dilute nitric acid, and all 
with aid of heat, leaving only small residues of carbonaceous matter. 
The solutions exhibit traces of chlorine, sulphuric acid and iron. 

1. Amaurt. Capo d’Orso. Ashy-white, very compact; crystalline. 
Fracture conchoidal.—2. Amari. Near the town, the rock is of a dirty 
white colour and veined; slightly bituminous; fracture conchoidal. 
Becomes perfectly white on calcination.—3. Amatri. Torre. Ashy- 
white ; cryptocrystalline, spotted with yellow; fracture conchoidal. 
Contains geodes lined with calcite crystals.—4. Greyish, spotted with 
yellow ; slightly bituminous, with white veins; rich in geodes lined 
with calcite. Cryptocrystalline, with conchoidal fracture.—5. ATRANI. 
Torre Caruso. Light grey, cryptocrystalline, schistose, with scaly 
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fracture, slightly bituminous.—6. Atrant. Minori. On the Monicone 
Pass the rock is dark grey, compact, with conchoidal fracture ; bitn- 
minous ; ashy-white on calcination.—7. Rovetio. Torre del Carosello, 
Schisto- calcareous, slightly bituminous, blackish-grey. Fracture scaly, 
Cold nitric acid dissolves it partially, leaving a residue consisting for 
the most part of carbonaceous matter, with a small quantity of argil- 
laceous substance.—8. Marort. Abazia. Compact, cryptocrystalline, 
with conchoidal fracture; colour ash-grey. 9. Marort. Bellagaia. A 
mixture of dark grey limestone with shining crystals of calcite.— 
10. Matort. Salicerchia. Dark grey, cryptocrystalline, compact, with 
conchoidal fracture.—11. Marort. In the Nuciata district the lime. 
stone is compact, amorphous, with crystalline fracture, and dark-grey 
colour.—12. GuarproLa (towards Maiori). At Vera Rossa the com- 
pact limestone is light grey, veined, rich in geodes lined with calcite 
crystals having red spots. Fracture scaly. Structure cryptocrystal- 
line.—13. CaMAveRDE (towards Maiori). Dark grey; rich in geodes 
and veins of calcite; cryptocrystalline, with conchoidal fracture ; 
slightly bituminous. Dissolves in hot nitric acid, leaving a small 
quantity of bituminous substance.—14. Ercuia. Ponte. Cryptoerystal- 
line, compact, with scaly fracture, containing in some parts geodes 
lined with minute crystals of calcite.—15. Crrara. In some parts 
dark grey, with yellowish spots; cryptocrystalline, veined with geodes 
mostly large, lined with calcite crystals; in other parts, ashy-white 
and crystalline. Both varieties have a scaly fracture, and dissolve in 
hot dilute nitric acid, leaving in suspension insoluble portions mixed 
with carbonaceous matter.—16. Fuonre. Ashy-white mixture of amor- 
phous and cryptocrystalline limestone. Compact, with conchoidal 
fracture; contains geodes lined with minute calcite crystals.— 
17. Raitt Vierrt. Fontana a Lemite. Dark or light grey, amorphous, 
schistose, or compact crystalline, bituminous, with scaly fracture. 
The dark grey variety dissolves in cold dilute nitric acid, leaving a 
gummy residue; the light grey variety dissolves slowly in the cold, 
completely when heated; both solutions exhibit traces of iron chlo- 
rides and sulphates.—18. Vierri-sut Mare. Along the coast of this 
district, on the left, there is a large deposit of travertine, while on the 
right, the rock is caicareous and schistose, of dark grey colour, bita- 
minous, with scaly fracture.—19. Cava pet Terrent. Monte Pertuso. 
This mountain, like the rest, is composed of horizontal layers of cal- 
careous rock varying in colour from white to dark grey. Three 
varieties are distinguished: a, light; b, striped; c, dark.—23. Monte 
Sant’ ANGELO. Composed for the most part of dark grey limestone, 
(a) nearly amorphous, with conchoidal fracture. On the same mountain, 
however, there occurs another rock (b) of ash-white colour, crypto- 
crystalline, with conchoidal fractuare——21. Monte Carprite. Ashy- 
white, cryptocrystalline with conchoidal fracture.—22. Montr Cerrevo. 
This is the highest of the chain, 1313 meters above sea-level. The 
predominant limestone has a dark grey colour and scaly fracture, and 
is slightly bituminous. 

The paper concludes with a survey of various theories which have 
been proposed respecting the formation of dolomites, the author in- 
clining to the opinion that they have been deposited at the bottom of 
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the sea, and subsequently elevated. Their density increases with the 
proportion of magnesium carbonate. , 


Chemical Composition of Vesuvian Pumices collected on 
Monte Sant’ Angelo. By L. Ricctarpi (Gazzetta, 1882, 130—132). 
—The Apennine limestones of the chain of mountains of which 
Monte Sant’ Angelo forms a part, are strewn with vesuvian pumice, 
both on the side facing the voleano and on the opposite side. The 
parts on which they occur are clothed with a luxuriant vegetation, 
while the other parts are barren. 

The pumices exhibit the usual porous character, and float on water. 
The ground-mass is amorphous, of greenish-yellow colour, and rich in 
fragments of leucite and augite, sometimes in well-defined crystals 
several millimeters long, with traces of mica and pyrites. 

The composition of these minerals is as follows :— 


SiO). ALO; FeO. CaO. MgO. K,0. Na,0. 
Augite 50°43 403 21:34 12°87 1121 — — = 99°88 
Leucite 55°37 24:02 — = — 20°52 trace = 99°9] 
Sp. gr. at 20°: of the augite, 3°42; of the leucite, 2°48. 


The pumice,even when reduced to very fine powder, is not attracted 
by the magnet, but when calcined it solidifies to a brick-red compact 
mass, slightly attracted by the magnet, losing at the same time abont 
3°35 per cent. of its weight, which may be regarded as water of hydra- 
tion. The moistened powder turns red litmus-paper blue. The 

umice is completely decomposed by sulphuric and nitric acid, par- 
tially by hydrochloric acid, with evolution of hydrogen sulphide, a fact 
which corroborates the presence of pyrites. ‘The composition of the 
pumice, as determined by the mean of three analyses, is the follow- 
ing :— 


di Ant Ae TS Bo oi 0d oo Sed ae 6°64 
P.O; cores eresesrececece 0-94 MgO COSC. CHEESES OSES 1°86 
Sa ae ES, ig tee dine heee ae 1°63 
eae ale kee ii i as, wag hie 8°83 
SR dt hda dm trae Guasate 16°99 | Loss by ignition ........ 3°33 
Fe,0; errr Crne, Te Te ee 2°13 

EN GS EE A 5°22 100°47 


The occurrence of this volcanic material in a district whose moun- 
tains are wholly composed of magnesium limestone rock, explains the 
fact that tobacco and acid fruits flourish in all the alluvial soils 
between Scafati and Cava dei Terreni. Acid fruits form indeed one 
of the chief articles of exportation from the coast of Amalfi. “ 

H. W. 


Two Japanese Meteorites. By E. Divers (Chem. News, 45, 
206).—These meteorites, which fell in Japan about 150 years ago, are 
irregular quadratic pyramids, and evidently fragments. Faintly 
marked thin ridges and streaks are to be seen on both sides; the 
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edges and faces are rounded off, and are covered with the usual thin 
black coating. The interior is light grey in colour, earthy, porous, soft, 
and interspersed with particles of metallic iron and its sulphide. The 
black coating yields sulphuretted hydrogen when treated with hydro- 
chloric acid. The weight of the larger fragment is 5°6 kilos., that 
of the lesser 4°6 kilos., and they have a sp. gr. 3°62. 


Composition. 


Fe. Ni,&. Mn. Sn,&. FeS. FeCr,0,. P,O;. SiO,. MgO. 
1535 175 Uls O15 S91 OGL O84 3675 23°36 
FeO 
(as silicate). CaO. Al, Os. Na,0O. K,0. MnO. NiO. 

8 64 1-94 1°89 O97 0-16 0-51 0:30 = 99°01 


Mineralogically Arranged.—Nickel iron, 17°43; iron sulphide, 5°91 ; 
silica, soluble in HCl, olivin, 32°89 (SiO, = 13°10) ; silicates insoluble 
9°88 in acid, 43°16 (SiO, = 24°30) ; iron chromite, 0°61. 

1 These meteorites therefore belong to that class which contains three- 
tenths of their weight of iron in the free and combined states. Com- 
paring the analyses with those of meteorites in other parts of the 
cted world, their compositions are found to be very similar. 

pact BE. W. P. 
bont 
‘dra- 
The 
ne Organic Chemistry. 
C 

’ the 


llow- Tetranitro-ethylene Bromide. By A. Vinuters (Compt. rend., 
94, 1122—1124).—Ethylene bromide is mixed in a retort with about 
6°64 an equal volume of fuming nitric acid, and the mixture heated, when 
1°86 an energetic reaction takes place, with evolution of oxides of nitrogen, 
1°63 nitrosyl bromide and bromine. At first, the ethylene bromide dissolves 
823 in the acid, but after a time the liquid becomes turbid, and separates 
3.33 into two layers. At this point the reaction tends to become explo- 
Ree sive, the lamp must be withdrawn, and the retort cooled by means of 
00°47 cold water. The liquid is afterwards distilled almost to dryness. 
Often when the lamp is withdrawn and the temperature of the mix- 
ture consequently lowered, the reaction again becomes explosive. The 
distillate is mixed with the liquid left in the retort, and washed first 


10un- 


5 the with water, then with dilute sulphurous acid, and finally with water. 
‘elle A large quantity of potash is now dissolved in the liquid with agita- 
5 ale tion, when a yellow mass is formed. After standing 24 hours, the 


still liquid portion is decanted off, the crystals dried, and recrystal- 
W. lised from warm water. The compound thus obtained, 

45 C,(NO,),Br,2KHO, 
o, are forms brilliant canary-yellow crystals, only slightly soluble in cold, but 
rintly s@mewhat soluble in hot water ; insoluble in absolute alcohol, ether, &c. ; 
; the sp. gr. at 14° = 1:25. When exposed to light, it undergoes a molecular 
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change, being converted into a yellowish-brown substance. When 
heated to 145° (a temperature below the detonating point of mercury 
fulminate, 186°), it detonates, with evolution‘of oxides of nitrogen and 
formation of potassium bromide. It does not explode by percussion, 
With solid potassium hydroxide, it yields an unstable red compound. 
Dilute acids liberate tetra-nitro-ethylene bromide, an unstable liquid. 
C. H. B. 

Mercury Fulminate. By E. Carstanyen and A. Enrenpere 
(J. pr. Chem. [2], 25, 232—248).—When fulminate of mercury is 
treated with concentrated hydrochloric, hydrobromic, or hydriodic 
acid, it yields, besides a mercury salt and carbonic anhydride, a 
hydroaylamine salt,and when hydriodic acid is used, ammonium iodide. 
With hydrochloric acid, 50 grams fulminate gave 16°5 grams pure 
hydroxylamine hydrochloride. Dilute sulphuric acid, 1:5, does not 
act on fulminate of mercury in the cold, but on boiling there is a copious 
evolution of gas, principally carbonic anhydride, and precipitation of 
mercury oxalate, the solution containing ammonium and hydroxylamine 
sulphate. The action of oxalic, tartaric, and acetic acids on mercury 
fulminate are being investigated, but the investigation is not yet 
complete ; a hydroxylamine salt, however, seems always to be produced. 
When mercury fulminate is mixed with thiocyanic acid, there is 
development of much heat, carbonic anhydride is evolved, and a 
blackish precipitate of mercury sulphide, mixed with metallic mercury, 
is formed, whilst a mercury compound not yet examined remains i: 
solution. Thiocarbamide also acts energetically on the fulminate, the 
temperature rising to the boiling point of the liquid, whilst carbonic 
anhydride is given off. If this experiment is conducted carefully, an oil 
forms, which solidifies and crystallises from warm water in snow- 
white crystals. Hydrocyanic acid dissolves the fulminate without 
evolution of gas, and mercury and ammonium cyanides are formed 
amongst other products: this experiment is incomplete. 

To solve the question which form of cyanogen is present in mercury 
fulminate, several reduction experiments were tried. With zinc and 
dilute sulphuric or hydrochloric acid, or zinc-dust and ammonia, all the 
carbon-atoms are removed, and carbonic anhydride and aznmonia salts 
are produced. By treatment with sodium-amalgam, the mercury seems 
to be replaced by sodium, the product, however, containing a mixture of 
two sodium salts, a white and a yellow; the latter is more soluble in 
aqueous alcohol than the white, affording a means of separating them. 
They have similar properties: they are both expl-sive, give numbers 
approximating to those for sodium fulminate, show V. Meyr’s reaction 
for nitrolic acids, and evolve hydrocyanic acid when treated with 
hydrochloric acid. The yellow and white lead salts are precipitated 
from the corresponding sodium salts: the yellow lead salt is converted 
into the white by treatment with the original product. The white lead 
salt explodes on heating or by percussion; the yellow salt deflagrates 
like gunpowder when heated, but does not explode by percussion. 
With the original product, mercury chloride gives at first a heavy white 
precipitate, and afterwards an orange-yellow one. The white salt is 
apparently mercury fulminate, mixed with a little sodium salt; the 
yellow salt has not as yet been examined. Silver nitrate at first pre- 
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cipitates a white gelatinous body which explodes very violently 
. when dry; further addition of the nitrate brings down a brown-red 
— precipitate. Copper sulphate gives a green, and then a yellow- 
and brown precipitate ; thallium a brown and then a yellow; and barium, 
mer calcium, and magnesium salts, white precipitates. A mixed solution 
and. of ferrous and ferric salts produces a small quantity of a brown 
uid. precipitate, which redissolves on shaking, but a further addition of 
B. iron salts renders the precipitate permanent, and a large quantity of 
_— iron salt goes into solution, which becomes.yellow ; the iron cannot be 
Pn precipitated by ammonium sulphide: by continuing the addition of 
odie iron salts, a point is suddenly reached, when the liquid becomes very hot, 
~ ® and of a violet-red colour, ammonia and carbonic anhydride are given 
lide. off, and a dark brown powder separates. If the reaction is violent, the 
pa greater part of the iron is precipitated, the solution assumes a pale 
not rose-red colour, and shows the nitroprusside reaction with ammonium 
ner sulphide. If, however, the addition of iron salts is stopped before 
ot of the violet colour appears, and the liquid is filtered, no iron can be 
~~ detected in the filtrate by ammonium sulphide, and it gives a deep 
wey violet-red coloration with very dilute ferric chloride solution. The 
yet yellow solution also gives a violet-red coloration with acids, but is not 
ced. as sensitive as with ferric chloride. A violet-red solution is also obtained 
Poe when mercury fulminate is boiled with potassium ferrocyanide. 
id a Experiments made to replace the mercury in the fulminate by hydro- 
wnt £ carbon residues, by means of ethyl iodide, gave rise to explosions, 
ates mercury iodide being formed. When the product of the action of 
, the sodium-amalgam on mercury fulminate is treated with potassium-ethyl 


— sulphate and evaporated, it gives off a strong nitril odour. 
hn Ol 


hen 


D. A. L. 
“eabe Additions to the Researches on Etherification. By N. 
hout MenscuvrKin (Jour. Russ. Chem. Soc., April, 1882, 162—169).—In the 


med present paper, which is to be regarded as the last of ‘the author’s 


investigations on this subject, continued from 1876—1881, he first 
gives a summary of his work; then follow-some experiments, made 
after the publication of the various chapters. Instead of alcohols or 
acids, the author investigated their substitution-products. 

Primary alcohols: Glycol-monochlorhydrin.—On heating it with 
acetic acid, an irregular reaction takes place, owing to partial 
; decomposition. The same is the case with glyceryl dibromhydrin and 
le in propargyl alcohol. 

hem. Secondary alcohols (with acetic acid). Ethyl - isobutyl carbinol.— 
bers Initial velocity = 1823; limit = 63°06, in accordance with the 
stion secondary character of the compound. Menthol: Initial velo- 
with city = 15°29; limit = 61°49. The-author’s view that the “ variable 
ated constituents” of this secondary alcohol contain, the one 3, 
orted and the other 6 atoms of carbon, is in accordance with Atkin- 


cury 

and 
| the 
salts 
pems 
re of 


ve son’s results (this Journal, Trans., 1882, 49). Atkinson’s opinion, 
rate 

sion. that the radical C,H, in OH CH.OH, is derived from hexhydro- 
vhite : 


benzene, as shown by his optical researches, agrees with that of 
ult 1s Kanownikoff. The secondary alcohol, borneol, shows an initial velo- 


; oa city of 25°12, whereas that of ethyl-phenyl carbinol is = 18°89, both 
pre- 
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undergoing decomposition on further heating. Diphenylcarbinol: 
Initial velocity = 21°99. ke 

Tertiary Alcohols—A remarkably slow etherification is shown by 
ethyl-dimethyl carbinol with acetic acid at 100°; the action does not 
begin until after a week’s heating, and in 45 days a limit of 5°75 is 
reached. 

As substituted acids, monochloracetic and dichloracetic acid (with iso- 
butyl alcohol) were investigated, but without much success, decom- 
position taking place. Only an initial velocity of 64°42 was found 
for the first acid, showing that the rate of etherification increases 
rapidly when the hydrogen in acetic acid is replaced by chlorine. 
With nitrobenzote acid and isobutyl alcohol, the rate of etherification 
increases on replacing the hydrogen by a nitro-group, the value 
being = 24°76 for nitrobenzoic, and only = 8°62 for benzoic acid, 
whereas the limits of both acids are the same, 72°28 and 72°57 respec- 
tively. The author is now engaged in investigating the phenomena 
of dissociation of ethereal salts of tertiary alcohols. B. 


Oxidation of Glycerol by Potassium Permanganate. By G. 
Campani and D. Bizzarri (Gazzetta, 12, 1—7).—The authors have 
subjected glycerol to oxidation by cupric hydroxide under the same 
conditions as those by which Claus (Annalen, 147, 114) succeeded in 
obtaining tartronic acid from glucose, but the product was an un- 
cerystallisable gummy matter. Attempts to oxidise glycerol with lead 
permanganate and acetic acid were equally unsuccessful, but better 
results were obtained with potassium permanganate in alkaline solu- 
tion, tartronic acid being invariably produced, although in small 
quantity. To a solution of 50 grams glycerol and 300 of potash in 
6000 of water, 67 grams of potassium permanganate were gradually 
added in the course of three days; the whole was allowed to remain 
four days longer, then filtered from the precipitated manganese oxide, 
acidulated with acetic acid, and precipitated with lead acetate. The 
lead precipitate, when decomposed by hydrogen sulphide in the usual 
way, gave a filtrate, from which oxalic and tartronic acids were sepa- 
rated by fractional crystallisation. Acetic, formic, and propionic acids 
are also formed in this reaction. 

In another experiment, in which a larger quantity of water 
(10 litres) was employed, and the mixture kept cool by ice, crystals 
were obtained, which had the composition of manganese tartronate, 
[COOH.CH(OH).COO},Mn. They belong to the triclinic system, 
a:b:c = 585:47:42. Observed faces 010, 100, 340, 011, 302, 
the face 010 being usually the most developed. For the sake of com- 
parison, manganese tartronate was prepared with the acid obtained by 
the decomposition of nitrotartaric acid, and was found to be identical 
with the above, both chemically and crystallographically. The tar- 
tronic acid begins to melt at 179—180°, and fuses completely at 185°, 
with the abundant evolution of gas described by Dessaignes, and cha- 
racteristic of the decomposition of tartronic acid. C. E. G. 


Maltose. By E. Meisst (J. pr. Chem. [2], 25, 114—130).—The 
specific rotatory power of maltose has been determined by many 
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observers, whose results, however, do not agree very closely; this 
disagreement is no doubt due to the difficulties of reading when 
ordinary light is used; but with the sodium flame as source of 
light these difficulties are avoided : indeed one observer made his 
experiments with a sodium flame, but unfortunately in calculating his 
results he employed an incorrect formula, and did not give sufficient 
data for their subsequent rectification. On making experiments with 
various preparations of maltose, and using a sodium flame, the author 
finds that its specific rotatory power varies inversely with the tem- 
perature and concentration ; as a mean of several experiments he gives 
the following equation for the specific rotatory power of maltose 
with the sodium flame; [|p = 140°375 — 001837 P — 0-095 T, where 
T represents the temperature and P the percentage of maltose in the 
aqueous solution. As previously shown by the author, maltose 
possesses birotatory powers, 15—20° difference being observable 
between freshly prepared and stale or heated solutions; and for solu- 
tions lying between 5—40 per cent., the percentage of maltose may be 
accurately found by multiplying by the factor 0°362, the degree of rota- 
tion obtained at 17°5°, a tube 200 mm. long being employed. The assimi- 
lation of the elements of water to maltose is attended with much greater 
difficulty than in the case of cane-sugar, and its conversion into dex- 
trose is best attained by three hours’ heating with a 3 per cent. sola- 
tion of sulphuric acid ; under the most favourable conditions, however, 
only 98°5 per cent. of the maltose can be converted into dextrose, as a 
point is arrived at where the destruction of the ready formed dextrose 
proceeds with greater rapidity than the formation of fresh dextrose. 

Chlorine does not act so strongly on maltose as on dextrose or saccha- 
rose; an acid, however, is formed, which differs from gluconic and 
glycollic acids. J. K. C. 


On Arabinose, Erythrol, Mannitol, Levulan, and Levulose. 
By P. Ciazsson and others (Bied. Centr., 205—207).—Kiliani (Abstr., 
1881, 243) considered that arabinose and lactose are identical, but 
Claesson, although not denying the identity of the sugar from gum 
arabic with lactose, does not admit that arabinose is the same as 
lactose, and he states that there are kinds of gum which, when boiled 
with acid, yield a sugar resembling lactose, whilst other gums yield 
arabinose, and when oxidised by nitric acid, form no mucic acid, and 
are dextrorotatory. 

Przybytek having oxidised erythrol, has obtained oxalic acid, and 
another acid resembling tartaric acid; this forms soluble salts with 
potash and ammonia, and when heated to 170—175° is converted into 
racemic acid. According to Hecht and Iwig, when mannitol is oxidised 
by potassium permanganate, it yields formic, oxalic, and tartaric acids, 
and a sugar which reduces Fehling’s solution, and not a tribasic acid 
(dioxyisocitric acid), as stated by Pabst. Under the name levulan, 
Lippmann describes a carbohydrate analogous to dextran, and which 
is levorotatory to nearly the same extent as dextran ({@]p = — 221°). 
Levulan does not reduce Fehling’s solution, and when oxidised yields 
mucic acid ; heated with sulphuric acid at 120°, it yields levulose, 
which when mixed with dextrose produces a substance undistinguish- 
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able from inverted sugar. The gelatinisation of levulan in water recalls 
Payen’s gelose and Reichardt’s pararabin. Viscose described by 
Béchamp seems to be identical with Scheibler’s dextran. Scheibler 
distinguishes levulose from dextrose by the fact that the former, under 
the influence of nascent hydrogen, is converted into mannitol. Accord. 
ing to Jangfleisch and Lefranc, when inulin is converted into levulose 
by sulphuric acid, and the solution purified by alcohol and ether, 
acicular crystals of levalose can be obtained. EK. W. P. 


Saccharin. By H. Kiviani (Ber., 15, 701).—Amongst the pro- 
ducts of the action of calcium hydroxide on invert sugar, the author 
obtained a substance identical with saccharin in melting point, rotatory 
power, and composition. By the oxidation of saccharin with silver 
oxide, acetic and glycollic acids are formed; it thus differs from dex- 
trose and levulose, which give oxalic, formic, and glycollic acids. 
From this result, it would appear that saccharin contains a methyl 
group, a view which is further confirmed by the fact that by the oxi- 
dation of saccharin by permanganate, not only carbonic acid and water, 
but also acetic acid is formed. Lr mf 


Attempts to prepare Secondary and Tertiary Amines of 
Secondary Alcohol-radicles. By H. Jann (Monatsh. Chem., 3, 
165—-172).—It is well known that the action of ammonia on primary 
moniodo-paraffins gives rise to the four possible compounds up to the 
tetra-alkylammonium iodide. But with the secondary moniodo-paraffins 
the case is different, all attempts hitherto made to obtain in this manner 
a secondary or tertiary amine* of a-secondary alcohol-radicle having 
yielded nothing but the primary amine, together with the correspond- 
ing olefine and its polymerides. In like manner, 8. Reymann found 
that when the monobutylamine, CHMe,.CH,.NH,, produced by the 
action of sulphuric acid on secondary butyl thiocarbimide, was heated 
with secondary butyl iodide, scarcely a trace of a di- or tri-butylamine 
was obtained, the product consisting almost wholly of butylene and poly- 
butylenes (this Journal, 1875, 141); and Uppenkampf (Ber., 8, 57) 
by treating secondary hexyl iodide (from mannite) with alcoholic 
ammonia, obtained nothing but the primary amine, together with 
hexylene and polyhexylenes. 

These results are fully corroborated by the experiments described 
in the present paper on the action of ammonia on the iodides of 
secondary propyl, hexyl, and octyl. Moreover the monoctylamine 
obtained by the author from the secondary octyl alcohol was not 
altered by heating it in sealed tubes, either with octyl iodide or with 
amyl iodide, and was but very slowly attacked by methyl iodide; by 
repeated digestion, however, the base being at each time set free, 
and then treated with fresh methyl iodide, it was ultimately converted 
into the iodide of octyltrimethylammonium. H. W. 


* In the original paper these bases are spoken of as diamines and triamines ; but 
this is incorrect; a diamine contains 2 at. and a triamine 3 at. nitrogen, being 


derived respectively from the types N,H, and N;Hy.—H. W. 
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Glyoxaline. By N. Lyusavin (Jour. Russ. Chem. Soe., April, 1882, 
161).—Referring to H. Goldschmidt’s paper on glyoxaline (Berl. 
Ber., 14, 1844), the author gives several reasons which lead him to 
the assumption of the following constitutional formula for this com- 
pound :— 

HN: CH.C.> CH. 
Ny B. B. 


Oxaline and Glyoxaline. By O. Wattacu (Ber., 15, 644--652). 
—In a former communication (Abstr., 1881, 572) the author has 
described an oxalmethyline (b. p. 197°) obtained from chloroxal- 
methyline, while Goldschmidt, by the distillation of dimethylglyoxaline 
hydroxide, has prepared a methylglyoxaline, apparently identical with 
the author’s oxalmethyline. In order to examine further the identity 
of these substances, the author has prepared methylglyoxaline by the 
direct combination of glyoxaline with methyl iodide, and finds that the 
substance so obtained is identical in its chemical and physical pro- 
perties with oxalmethyline. 

From the author’s researches on the formation of oxaline, it would 
appear probable that chloroxalmethyline is derived from an imid- 
chloride, MeN : CCl.CCl: NMe, by the removal of a molecule of 
hydrochloric acid, which “oe for mre Cae the formula— 


MeN: CCI. o¢” em MeN: ofS yy 
CCl 


of which the former, containing an amidochloro-group, CCl: NMe, 
would presuppose a weakness of aflinity of the chlorine-atom, w hereas 
the chlorinated oxalines are very stable substances. Adopting then 
the second formula for chloroxalmethyline or methylglyoxaline, the 


constitution of glyoxaline will be NH: cK Ny. 

ou 
Although the identity of methylglyoxaline and oxalmethyline is 
established, yet, if these constitutional formule be correct, it does not 
therefore follow that the higher homologues, prepared by different 
processes, as for instance oxalethyline, CsH,)N2, and propylglyoxaline, 
C;H,)N2, should be identical. 
To examine this question, the author prepared propyl and amyl- 
glyoxaline by the action of propyl and amy! bromide on glyoxaline, 
and finds that they are not identical with oxalethyline and oxalpropy- 
line. 


Oxaline. Glyoxaline. 
| Boiling point. Sp. gr. Boiling point. Sp. gr. 
C,H,No .. 197° 1 °0360 197° 1 -0360 
C,H, pNo 212—213° 0 °9820 219—223° 0 °9670 
0,H,,N, .. 229—230° 0 -9520 240—245° 0 -9400 
Soluble in water. Insoluble in water. 
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The properties of bases of the oxaline and glyoxaline series are 
compared in the table. V. H. V. 


Action of Bromine in Alkaline Solutions on Amides. By 
A. W. Hormayn (Ber., 14, 2725—2736). —By the action of sodium 
hydroxide on a solution of ‘acetamide in bromine, acetylmethylcarba- 
mide is obtained as follows :— 


2(CH;.CONH,) + NaBrO = CO: NMeH.NHAc + H,0 + NaBr. 


This compound forms colourless prismatic crystals (m. p. 180°), 
| . sparingly seluble in cold, more easily in hot water, and slightly soluble 
Ee in alcohol and ether. Heated with water at 150° , it is decomposed as 


' follows :— 
; NMeH.CO.NHAc + 2H,0 = CO, + AcOH + NH, + NHiMe. 


Acetylmethylcarbamide, when heated above its melting point, 

. undergoes a series of decompositions, and amongst the products the 
following have been found: carbonic anhydride, ammonia, methy|- 
amine, acetamide, methylacetamide, dimethylic and trimethylic eyanu- 
rate. From these two last-mentioned bodies, which form a sublimate 
in the neck of the retort in which the operation is conducted, the 
author has separated dimethyl cyanurate by means of its silver salt. 
It crystallises from hot water in colourless needles, m. p. 222°; by 
heat, it is converted into methyl cyanate, and alkalis convert it into 
methylamine and ammonia. The formation of these bodies may bh 
explained by supposing acetylmethylcarbamide to be decomposed by 
heat as follows :— 


(1.) NMeH.CO.NAcH = MeCNO + NHLAc. 
(2.) NMeH.CO.NAcH = HCNO + NHMeAce. 


The trimethyl cyanurate owes its formation to the polymerisation 
of methyi cyanate, and dimethyl cyanurate to the association of 
eyanic acid and methyl cyanate. The presence of acetamide and 
methylacetamide in the distillate obtained by heating acetylmethyl- 
carbamide, was shown by fractionating the said distillate. Avetamide 
boils at 220°, and melts at 82—83°. (The author regards the m. p. 78 
—79°, which is usually given, as too low.) Methylacetamide boils at 
207° and melts at 26°; when prepared from ethyl acetate and methy!- 
amine, it was found to boil at 206° and melt at 28°. 

By heating acetylmethylcarbamide with acetic anhydride to boil- 
ing, and fractionating the product, diacetamide and methyldiacetamide 

were obtained, thus :— 


NMeH.CO.NAcH + Ac,0 = CO, + AcOH + NMeAc, + NHAc». 


Methyldiacetamide is a liquid boiling at 192°; when treated with 
aniline it yields phenylacetamide and acetamide, thus :— 


NMeAc, + PhNH, = N + AcMe + NHPhAc. 


Diacetamide was obtained from the portion boiling above 210°; it is 
a crystalline body melting at 82°, 7.e., at the same temperature as 


ORGANIC CHEMISTRY. 823 


monacetamide. Besides the method adopted by Strecker (Annalen, 
103, 321), the action of caustic soda may be utilised, by which di- 
acetamide is alone acted on ; further, acetamide is much less soluble in 
ether and light petroleum than the diacetamide. The author regards 
the low melting points given by Gautier (Compt. rend., 4'7, 1255) 
and Wichelhaus (Ber., 3, 847) for diacetamide, as due to the pre- 
sence of acetamide. Contrary to the generally accepted view, both 
acetamide and diacetamide have been found to have a neutral reaction 
towards vegetable colouring matters. 

Concentrated sulphuric acid decomposes acetylmethylearbamide 
into acetic acid, ammonium sulphate, and methylamine sulphate, and 
the methene disulphonic acid described by Buckton and Hofmann 
(Annalen, 100, 35). 

By boiling with concentrated hydrochloric acid, this substituted 
carbamide is converted into acetic acid and monomethylcarbamide 
(m. p. 100—101°), and by prolonged boiling, carbonic anhydride, 
methylamine, and ammonia are formed. Concentrated nitric acid 
produces a similar decomposition, the carbamide uniting with the 
excess of acid to form the nitrate of monomethylcarbamide. 

Caustic alkalis resolve this acetylmethylcarbamide into carbonic 
anhydride, acetic acid, ammonia and methylamine. When treated 
with aniline it forms ammonia and methylamine, acetanilide, and di- 
phenyl carbamide, thus :— 


NMe.HCO.NAcH + 3PLNH, = NH, + NH.Me 
+ NHPhAc + CO(NHPh).. 
JE MD 


Conversion of Carbon Oxysulphide into Carbamide and 
Thiocarbamide. By Berruetor (Compt. rend., 94, 1069—1070).—. 
The author has previously shown that carbon oxysulphide combines 
with ammonia, forming ammonium oxythiocarbamate, which is readily 
transformed into carbamide, with elimination of hydrogen sulphide. 
When the aqueous solution of the oxythiocarbamate is evaporated by 
heat, a crystalline product is obtained which consists mainly of carba- 
mide with a notable quantity of thiocarbamide and a little ammonium 
thiocyanate. The formation of thiocarbamide is either due to the 
existence of two isomeric oxythiocarbamates, CONH(SH).NH, and 
CSNH(HO).NH,, or is the result of two simultaneous decompositions 
of the oxythiocarbamate, in one of which it loses water and in the other 


hydrogen sulphide. OC. B. 8. 


Ethylated Thiocarbamides. By M. Gronzxr (Ber., 14, 2754— 
2758).—Triethylthiocarbamide, NHEt.CS.NEt.. The formation of this 
body was observed in the separation of ethylamine and diethylamine 
by means of Hofmann’s method (Ber., 1868), which depends on the 
fact that when treated with carbon bisulphide, these bases form thio- 
carbamates, of which, on treatment with metallic oxide, the ethylamine 
and ethyl thiocarbamate alone form a thiocarbamide. In performing 
this separation, the author obtained the above thiocarbamide by 
extracting the lead sulphide with ether. It is insoluble in water, but 
soluble in alcohol and ether ; it forms a thick oily liquid which erystal- 
342 
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lises on standing (m. p. 26°), and distils at 205°, with slight decomposi. 
tion. When heated with phosphoric anhydride, it forms ethylthioecar. 
bamide, and when fused with potash, yields mono- and di-ethylamine. 
Its formation is due to the action of diethylamine on ethylthiocar. 
bamide. 

Tetrethylthiocarbamide, CS(NEt,)}2, is obtained by heating the tri- 
ethylearbamide with ethyl iodide in sealed tubes at 100°, and decom. 
posing the crystalline product with soda. It is a colourless liquid 
(b. p. 216°, sp. gr. = 0°9345 at 15°), insoluble in water, but soluble in 
alcohol, ether, and acids. It is a strong base, having an alkaline re. 
action, and expelling ammonia from its salts. Heated with phos. 
phorie anhydride, it yields no thiocarbamide; it is not attacked by 
potash solution, but when fused with potash, it yields diethylamine. 
Nitric acid has but very little action on it. Attempts to prepare 
tetrethylthiocarbamide from diethylamine and diethyl carbamate, 
have proved futile; when this compound is treated with iodine it 
yields a diethylthiuramide bisulphide, thus :— 


iif 2(NEt,.CS.SHNHEt,) + I, = S,(CSNEt,), + 2NHEt,HI. 


This compound is insoluble in water, easily soluble in hot alcohol, 
; but insoluble in ether (m. p. 70°). It is insoluble in hydrochloric acid 

it he and soda, and but slightly attacked by these, but when fused with 

potash it yields diethylamine. P. BP. -Ri 


t "3 New Method for obtaining Oxymethylene. By I. Kastovxorr 
ie (Jour. Russ. Chem. Soe., 1881, 194—195).—The author prepared large 
quantities of oxymethylene (methaldehyde) by passing a mixture of 
air and vapour of methyl! alcohol through a glass tube filled with 
platinised asbestos and heated in a combustion furnace. The author 
intends to investigate this compound, its isomerides, liquid and solid, 
bm fo and the products of its transformation. B. 


Action of Zine Ethide on Butylchloral. By K. Garzarout- 
THuRNLACKH (Ber., 14, 2759—2761).—Butylchloral and zine ethide 
yield primary trichlorobutyl alcohol, which crystallises in prisms, 
m. p. 61°5°, and on oxidation yields trichlorobutyric acid. Acetic 
chloride and trichlorobuty! alcohol yield trichlorobuty] acetate, a liquid 
heavier than water, boiling at 130—.132° under a pressure of 70 mm. 

The remainder of this communication consists of remarks on 
Wagner’s claim (Ber., 14, 2556) to reserve for himself the study of the 
action of zinc ethide on substituted aldehydes. P. P. ©. 


Dinitro-derivatives from Ketones. By G. Cuancen (J. pr. Chem, 
25, 271—272).—By the action of concentrated nitric acid on di- 
ethyl ketone, the author obtained, besides propionic acid, dinitroethane, 
C.H,(NO.). (Compt. rend., 87, 1405). In a similar manner, he has 
now obtained dinitropropane, dinitropentane, dinitrobutane, and 
dinitrohexane, respectively from dipropyl, diamyl, dibutyl, and 
methylhexyl ketones. The first two nitro-derivatives are identical 
with the ordinary bodies of the same name. Dinitropentane, 


C.Hy.CH(NO.),, 
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m posi. jis an oily heavy liquid. Its potassiwm-derivative, CsHy.CK(NO,)., 
Liocar. erystallises from water in brilliant yellow leaflets. The silver-deriva- 
amine, tive is similar, but only sparingly soluble. By reduction, dinitropen- 
Liocar- tane is resolved into valeric acid, ammonia, and hydroxylamine. Di- 
nitrobutane is the lower homologue of the above, and resembles it. 
e tri. The potassium-derivative crystallises in yellow prisms. Dinitrohexane, 
lecom- C;Hy,.CH(NO,)., is a heavy oil; its potassium-derivative forms 
liquid yellow leaflets. When reduced, it yields caproic acid, ammonia and 
ble in hydroxylamine. It is only ketones having at least one primary 
ne Te. radical, CH,R’, which yield a fatty acid and a dinitro-derivative. 


phos. ; D. A. L. 

ed by Basic Magnesium Acetate. By W. Kuper. (Ber., 15, 684— 
mine. | 686).—When an aqueous solution of magnesium acetate is warmed 
repare with ignited magnesia, the latter is converted into its hydroxide, and 
mate, subsequently dissolves to a great extent to form an alkaline liquid, 
ine it which is a solution of basic magnesium acetate. Solutions of this salt 


possess to a remarkable degree antiseptic, disinfecting, and deodorising 
properties, instances of which are mentioned in the paper. A thick 
solution of basic magnesium acetate, containing magnesium hydroxide 
cohol, in suspension, has been introduced into commerce. |? mf 

> acid 

with Reactions of the Acetates of Chromium, Iron, and Alumi- 
nium. By B. Reinitzer (Monatsh. Chem., 3, 249—265).—Ferric 
and aluminic salts, boiled with a quantity of sodium acetate sufficient 
to convert them into acetates, deposit the whole of the iron and 
aluminium as basic acetates, probably in consequence of the resolution 
of the normal acetates formed in the first instance, into basic salts and 
free acetic acid. Respecting the behaviour of chromic salts under 
similar circumstances, the statements of different authors do not quite 
agree. Schiff (Annalen, 124, 168) states that when normal chromic 
acetate is boiled with water, no decomposition takes place; whereas, 
according to O. Wallach (Tabellen zur. chem. Analyse, 1880), chromic 
salts, like the salts of iron and aluminium, yield, when boiled with 
sodium acetate, a precipitate of chromic acetate. 

According to the author’s experiments, a solution of chromic 
chloride or sulphate, boiled with excess of sodium acetate, yields no 
precipitate. If the boiling be continued for a short time only, the 
solution turns violet on cooling; and in the solution thus altered no 
precipitate is formed by potash, soda, ammonia, ammonium hydro- 
sulphide or carbonate, sodium phosphate, barium hydroxide, or 
barium carbonate. Potash, soda, and baryta turn the solution green, 
and after 12 to 24 hours, convert the liquid into a green jelly; ammo- 
nia forms a violet jelly. The precipitation is accelerated by heat in 
all cases except with sodium phosphate, which forms no precipitate, 
even when aided by heat. 

A similar passivity towards the reagents above mentioned is im- 
parted by the chromic solution to a certain quantity of ferric or 
aluminie acetate. Neither by heating to the boiling point nor by 
addition of caustic alkalis or ammonia, or their salts, can ferric or 
uluminie acetate be detected in presence of chromic acetate. In such 
a mixed solution, ammonium sulphide alone produces a slow but com- 
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plete precipitation of the iron, whereas alumina is not completely 
precipitated in the cold by any reagent whatever. A given quantity 
of chromium, however, can protect from precipitation only a limited 
quantity of ferric oxide or alumina; and, what is especially remark. 
able, it can protect a considerable quantity only when the chromic 
solution has been boiled with the sodium acetate before the addition of 
the ferric or aluminic solution. From these results, it follows that, in 
presence of chromic salts, the method of separation founded on the 
precipitation of iron and aluminium in the form of basic acetates, 
becomes utterly useless, either for qualitative or for quantitative 
analysis. 

The infinence of a chromic salt on the precipitation of ferric or 
aluminic salts varies to a certain extent according as to whether it is in 
the violet or the green modification. When a green solution of chromic 
acetate is mixed with a small quantity of ferric acetate, and the 
mixture is boiled, the iron is separated in the form of a flocculent pre- 
cipitate ; but if a solution of ferric acetate be added to an originally 
violet solution of chromic acetate and the mixture boiled, then, what- 
ever may be the quantity of ferric solution added, no precipitation of 
iron will take place. Kxactly the same is the case with a violet solu- 
tion of chromic acetate obtained by boiling a green solution with 
sodium acetate; also with a green chromic acetate solution boiled 
without any addition. Green chromic acetate, therefore, acts like 
most metallic salts when heated, in precipitating a solution of ferric 
acetate ; whereas violet chromic acetate, so far from producing a pre. 
cipitate, even renders a large portion of the iron acetate as indifferent 
towards reagents as itself. Thus, when a violet solution or a boiled 
green solution of chromic acetate is boiled with a moderate quantity 
of ferric acetate solution, sodium acetate may then be added and the 
liquid boiled, without precipitation of the iron. Neither is any action 
produced in such solutions for a long time at ordinary temperatures 
by any of the reagents—such as caustic alkalis, ammonia, caustic 
baryta, alkaline carbonates and phosphates, barium carbonate, or 
potassium ferrocyanide—which precipitate ferric salts under normal 
circumstances, precipitation not taking place indeed until after 
several hours’ boiling. The quickest action is produced by ammonium 
sulphide; but even in this case a decided retardation takes place, as 
compared with the rate of precipitation in pure solutions of ferric 
acetate. If the quantity of ferric acetate added exceeds a certain 
limit, boiling with sodium acetate or addition of caustic ammonia, &c., 
gives rise to partial separation of the iron. 

The quantity of ferric acetate rendered passive by a given quantity 
of chromic acetate depends upon several circumstances, the most 
influential of which are the amount of chromic acetate present, the 
concentration of the liquid, and the temperature at which the acetates 
act on one another. It increases up to a certain limit with the tem- 
perature and the dilution of the solutions, and, so long as the heat is 
kept below the boiling point, with the duration of the action. 
Aluminium acetate is acted upon by chromic acetate in the same 
manner as ferrie acetate, excepting that the aluminium is not preci- 
pitated, like iron, by boiling with green ehromic acetate. The 
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behaviour of the mixed solutions of aluminic and chromic acetates 
towards sodium acetate, ammonia, and caustic alkalis, is exactly 
similar to that which is observed in mixtures of chromic and ferric 
acetates. H. W. 


Molecular Refraction of Methacrylic and Crotonic Acids. 
By J. W. Briiat (Ber., 14, 2797—2801).— The constants for 
methacrylic acid have already been published (this Journal, 38, 296), 
and to determine those of crotonic acid, the author has made use of 
ethyl crotonate (b. p. 130°5—141°5°), which gave the following 
results :— 


A«~} (A - 1) 
a. A. B. ——. re. 
0°9237 14088) 0°56420 0°4426 50°45 


The calculated molecular refraction for ethyl crotonate, supposing 
it to have the constitutional formula Me.CH : CH.COOEt, is 
50°06. If the refraction equivalent for the group C,H, from 50°45 is 
deducted, the number 35°57 is obtained, which represents the mole- 
cular refraction of liquid crotonic acid. This. is practically identical 
with the molecular refraction of methacrylic acid, viz., 35°07 (loc. cit.), 
thus showing the atom-grouping in these isomerides to be of no in- 
fluence on the molecular refraction. 

A comparison of these physical constants, in the cases of isobutyric 
and riethacrylic acids, and of ethyl butyrate and crotonate, shows that 
a removal of two atoms of hydrogen has but little effect on the mole- 
cular refraction, yet it increases the refractive index, the density, and 
the dispersion to a more marked degree. . & DB. 


Preparation of Lactic Acid. By H. Kuiani (Ber., 15, 699— 
701).—The author has extended his researches (cf. this vol., 715) on 
the preparation of lactic acid, and finds that the best raw material is 
inverted sugar, and that it is advantageous to substitute sodium for 
potassium hydroxide; for, apart from its being more economical, it has 
the effect of removing the greater part of the water entering into the 
reaction as water of crystallisation in the sodium sulphate formed in 
the neutralisation.. Further, it is unnecessary to neutralise the whole 
of the alcoholic solution with zine carbonate, for the zine salts of the 
other acids present impede the crystallisation of the zinc lactate ; 
whereas these acids, when set free by the action of the lactic acid on 
their salts, have no injurious effect. The following is the modification 
of the author’s process:—5V0 grams raw sugar, 250 grams water, 
and 10 ¢.c. sulphuric acid (H,SO,: H.O = 3:4) are heated for three 
hours at 50°; to the cooled inverted sugar solution, 400 c.c. of sodium 
hydroxide (NaOH : HO = 1:1) are added gradually by 50 c.c. at a 
time. The mixture rapidly darkens, and the temperature rises almost to 
boiling if the sodium hydroxide be added in too large quantities. The 
mixture is then heated at 60—70°, until it gives no reaction with 
Fehling’s solution. Sulphuric acid of the strength mentioned above 
is then added to neutralise the excess of soda, and the sodium sulphate 
crystals are separated; the rest of the sulphate is removed by the 
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addition of 90 per cent. alcohol. The alcoholic solution is drained 
from the crystals; half of it is neutralised with zine carbonate, 
boiled, and filtered when hot into the remaining half. The zinc salt, 
amounting to 30—40 per cent. of the weight of the sugar, crystallises 
out on cooling, and, after separation from the mother-liquor, is ob. 
tained pure after a single crystallisation. A further crop of zine 
lactate may be obtained from the mother-liquor. ¥. FY. 


' Diamidosuccinic Acid. By N. Lavsavin (Jour. Russ. Chem. Soc., 
April, 1882, 161).— The compound which the author ebtained by 
acting on glyoxal with ammonium cyanide and subsequently with 
sulphuric acid, and described (in 1881) as diamidosuccinic acid, is 


found to be glycocol. B. B. 


Action of Acetic Chloride and Acetic Acid on Fumaric 
Acid. By R. Anscuiitz and C. Bennerv (Ber., 15, 640—641).—One 
of the authors has shown that when fumaric acid is heated with 
acetic chloride and acetic acid, it gives maleic anhydride. In order 
to throw light on this change, the authors have subjected the products 
of the reaction toe fractional distillation under reduced pressure, and 
obtained, besides maleic anhydride, monochlorosuccinic anhydride, 


+s ; | the formation of which is explained by the following reactions :— 
bP (1) Me.COOH + Me.COC]l =MeCO.0.COMe + HCl. 
ae (Il) C,H,(COOH), + HCl = COOH.CHCI.CH,.COOH. 
Fe CHC1.CO 
(III) COOH.CHCI.CH,.COOH + Me.COCI = | »o + 
CH,.CO- 


Me.COOH + HCl. 
' Monochlorosuccinie acid, COOH.CHCI.CH:.COOH, is prepared by 


heating fumaric acid with a saturated solution of hydrochloric acid in 
acetic acid ; on ccoling, the unaltered fumaric acid and part of the mono- 
chlorosuccinic acid crystallise out. On evaporating the mother-liquor 
in a vacuum, the monochloresuccinic acid (m. p. 151°) separates. It 
is easily soluble in water, sparingly soluble in cold acetic acid and 


chloroform. 
CHCI1.CO 
Monochlorosuccinic anhydride, | »0, is obtained from mono- 
}H,.CO- 
chlorosuccinie acid and acetic chloride, the crude product of the re- 
action being distilled under reduced pressure. The anhydride melts 
between 38—41°, and boils at 131° under pressure of 15 mm., and at 
125° under pressure of 12 mm. When monochlorosuccinic anhydride 
is heated at ordinary pressure, it is decomposed quantitatively into 
maleic anhydride and hydrochloric acid, thus offering an explanation 
of the reaction mentioned above. 
CHBr.CO 
Monobromosuccinic Anhydride, | So. —If fumaric acid is 
CH,.CO- 
heated with a saturated solution of hydrobromic in acetic acid, mono- 
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bromosuccinic acid crystallises out. On heating monobromosuccinic 
acid with acetic chloride in sealed tubes, and subjecting the product to 
fractional distillation under reduced pressure, monobromesuccinic anhy- 
dride (b. p. 137° under pressure of 11 1m.) is obtained. This com- 
pound possesses to a remarkable degree the property of superfusion. 
It can be solidified by the addition of a trace of monochlorosuccinic 
anhydride ; the solid substance melts between 26—31°. On distillation 
at ordinary pressure, monobromosuccinic anhydride is decomposed into 
hydrobromic acid and maleic anhydride. As maleic, monochloro-, and 
monobromo-succinic anhydrides yield maleic anhydride by distillation, 
it would appear that this reaction was general to all the monosub- 
stituted derivatives of succinic acid. v. i ¥. 


Itaconic, Citraconic, and Mesaconic Acids. By R. Anscniirz 
(Ber., 14, 2784—2789).—Petri has already shown (Abstr., 1881, 
1032) that mesaconic chloride is formed by acting on citraconic anhy- 
dride with phosphorus pentachloride ; a further study of the fractions 
of the product of this reaction, distilled under reduced pressure, 
appears to indicate the presence of a citraconic chloride. Experiments 
with fumaric chloride and silver oxalate and fumarate have confirmed 
the results of Perkin (this Journal, Trans., 1881, 559). 

The investigation of the physical properties of ethyl and methyl 
citraconates and mesaconates confirm the results of the last-mentioned 
investigator (loc. cit.). The author has not, however, been able to 
confirm the observation of Swarts (Buil. de l’ Acad. Roy. Belgique (1873), 
36, 64), viz., that chromium mesaconate is formed by saponifying 
ethyl citraconate with baryta-water. 

Ethyl itaconate can be obtained by passing hydrochloric acid gas 
into an alcoholic solution of itaconic acid. This salt, as stated by 
Swarts (loc. cit.), undergoes polymerisation, forming a vitreous mass, 
which is decomposed by heat. 

The author has succeeded in obtaining citraconic anhydride by 
fractionating the product of the dry distillation of citric acid (this 
Journal, Abstr., 1881, 35) and cooling the fractions to — 14° ; those 
containing this anhydride remain liquid for a lengthened period, 
whereas the portions containing itaconic anhydride solidify at once. 
Citraconic anhydride melts at +7°, and appears to resemble maleic 
and itaconic anhydride in its crystalline form. The examination of 
the crystals of these two latter compounds shows them to resemble 
those of succinic anhydride, as shown by the following measurements ; 
they all crystallise in the rhombic system. 


Maleic anhydride, C,H,(CO),0 = a: b: ¢ = 064077 : 1 : 048066 
Succinie _,, C.H,(CO),.0 = a: 6: ¢ = 0°59520: 1 : 046168 
Itaconic ma C;H,(CO),.0 = a: 6: ¢ = 061681: 1 : 040447 


Alcoholic ammonia reacts with ethyl citraconate, forming a substance 
melting at 178—179°, the mother-liquors of which yield crystals 
(m. p. 127°). PF. B. 


Molecular Refraction of Methyl and Ethyl Citraconates 
and Mesaconates. By J. W. Briiat (Ber, 14, 2736--2744).— 
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Taking the determinations of the respective indices of these two pairs of 
isomeric salts, as determined by Gladstone (this Journal, Trans., 1881, 

158), the author has, by the aid of Cauchy’s formula, calculated the 
snpeeninn indices A, for a ray of light of infinite wave-length, and 
the dispersion B. F urther, the density at the temperature of obser. 
vation, not given by Gladstone, is calculated from the molecular 
refraction R, for Fraunhofer’s line A, by the aid of the following 


equation :— : 
i= pis ea ). 
R 


In this way the results contained in the following table have been 


obtained :— 
Te PER) 
| 


t 


Methyl citraconate ..| 15 °5° 0 5985 61°41 
»  Mesaconate ..| 16°0 1°1218 1 °4373 0 6886 61°43 
Ethyl citraconate ....| 16°5 1-0480 1 °4300 0 °5620 76 °32 
mesaconate ....| 16°0 1°0500 1 *4324 0°6304 76°60 


” 


} +1164 “re 1 °4339 


Thus it will be seen that whilst these isomerides possess identical 
molecular refraction, their dispersive powers are different. Further, by 
taking the atomic refractions of the elements as determined by the 
author (this Journal, 38, 295, 685, and 782), and supposing each of 
the above isomerides to contain two unsaturated carbon-atoms, and 
also two oxygen-atoms united by double linking, then the calculated 
molecular refraction of the first pair is 60°92, and of the second pair 
75°80, results agreeing fairly well with those deduced from obser- 
vation. 

These results confirm the conclusion of the author, viz., that the 
molecular refraction is independent of the arrangement of the atoms 
in a molecule, but indicates the degree of saturation of these atoms. 
Thus the identity of the molecular refractions of these isomerides 
indicates the presence in mesaconic and citraconic acids of a pair of 
unsaturated carbon-atoms, or of the group C C, and that the 


isomerism of these acids cannot be explained os the formulw :— 


CMeH.COOH CMe.COOH. 


| 
=C.COOH 


(Citraconic.) 


! 
CH.COOH 
(Mesaconic.) ee 


Dextro-tartaric Acid and Lezvo-malic Acid. By R. 
Anscuiitz (Ber., 14, 2789—2792).—By the method already described 
(this Journal, 38, 876), the foliowing salts and derivatives of dextro- 
tartaric acid have been prepared :— 
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, . Boiling point | Boiling point at 
| Melting point. at 23 mm. | ordinary pressure. 

Isopropyl dextrotartrate .. | liquid 165° 275° 
Isobuty! pe a hee | 68° 197 823—325° 
Diacetmethyl dextrotartrate .. | 103 -0° -- —_ 
Diacetethyl e ++] 66°5 -— 291—292° 
Diacetpropy] > ve 31°0 — 313° 
Diacetisobuty] € oat liquid “= 322—326° 
Dibenzoic methyl dextrotartrate 132° — decomposes 
Dibenzoic ethyl - liquid —_ - 
Dibenzoic isobutyl "4 liquid cane . 


Similar attempts to prepare the ethereal malonates have failed. 
The acetic derivatives may be easily obtained; their boiling points 
are about 40° higher than those of the corresponding fumarates. 

Acetomalic anhydride, CsH¢Os, is prepared by acting on malic acid 
with acetic chloride, and fractionating the product under reduced 
pressure. Prepared in this way, it is a viscous liquid, solidifying to a 
crystalline mass, melting at 53—54°, and boiling at 160—162° under 
a pressure of 14mm. When heated to boiling under ordinary pres- 
sure, it forms maleic anhydride (vide Perkin, this Journal, Trans., 1881, 
562), the quantity formed being some 70 per cent. of the theoretical 
yield. 

" The author confirms the statement of Perkin (loc. cit., 560), viz., 
that acetic chloride containing acetic acid converts fumaric acid into 
maleic anhydride. 8 


Synthesis of so-called Alkyl Disulphoxides. By R. Orro 
(Ber., 15, 121—132).—The method employed by the author for the 
synthesis of sulphones, viz., the action of haloid paraffin derivatives 
on sulphinates, seemed capable of being applied to the synthesis of the 
so-called disulphoxides, R,S,0., by substituting a thioalkylsulphonate 
for the sulphinate. 

Ethyl disulphovide or ethyl thioethylsulphonate, EtSO,.EtS. Ethyl 
disulphide is converted inte ethylsulphonie acid by the action of nitric 
acid, and then into the corresponding chloride by treatment with 
phosphorus pentachloride in the usual way. When purified by fractional 
distillation, the chloride is a transparent highly refractive liquid (b. p. 
171°), having a pungent odour, closely resembling that of mustard 
oil. Potassium thioethylsulphonate, EtSQ,.KS, is easily prepared 
from this chloride by adding it gradually to a moderately concentrated 
aqueous solution of potassium sulphide, evaporating to dryness, and 
treating the residue with boiling absolute alcohol, which dissolves the 
thioethy Isulphonate. This alcoholic solution may be at once used for 
the preparation of ethyl thioethylsulphonate by adding ethyl bromide 
in quantity corresponding to the sulphonic chloride originally taken, 
and boiling the mixture for some hours with reflux condenser: the 
alcohol is then distilled off and water added, which causes the separa- 
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tion of an oil consisting of ethyl thioethylsulphonate mixed with some 
ethyl bisulphide and ethylsulphonate. On boiling the mixture of 
oil and water for some time with reflux condenser, the ethy!sulpho. 
nate alone is saponified, and on subsequently distilling in a current of 
steam the more volatile ethyl bisulphide passes over first, and is suc- 
ceeded by the ethyl thioethylsulphonate, which is far less volatile, so 
tiiat the two can readily be separated. Another mode of separation is 
to agitate the mixture—after saponification of the ethylsulphonate in 
the manner above described —with light petroleum, which dissolves the 
ethyl bisulphide and leaves the thioethylsulphonate. Ethyl thioethyl- 
sulphonate prepared in this way is a colourless oil soluble in alcohol 
and ether, and volatilises anchanged with water vapour. When heated 
alone, it distils between 13U° and 140°, but is decomposed at the same 
time. It is identical with Lowig and Wiedmann’s “ ethyl disulph- 
oxide”’ obtained by the action of nitric acid on mercaptan (Ann. 
Chem. Phys., 49, 323). It is not attacked when heated with water at 
12U° in sealed tubes, but when warmed with potash solution it is decom- 
posed, ethyl bisulphide and potassium ethylsulphinate being formed. 
The alcoholic solution treated with zinc and sulphuric acids yields 
mercaptan, and with zinc-dust it gives zinc mercaptide and ethy|sui- 
hinate, together with some free mercaptan. 

Ethyl thiobenzenesulphonate, PhSO,.Ets (Abstr., 1880, 812), prepared 
by the action of ethy! bromide on potassium thiobenzenesulphonate, is 
a colourless oil, which cannot be distilled without decomposition: it 
closely resembles the other so-called disulphoxides in properties. The 
action of zinc and sulphuric acid on the alcoholic solution produces 
ethylmercaptan and phenylmercaptan, whilst with zinc-dast it yields 
zinc mercaptide and benzenesulphinate with some free mercaptan. 

Ethyl thioparatoluenesulphonate, C;H,;5O,.KtS, prepared in a similar 
manner to the above, is a colourless transparent somewhat viscid oil, 
which on exposure to a moist atmosphere, becomes turbid and soon 
solidifies to a crystalline mass, which again becomes liquid and trans- 
parent in a dry atmosphere. It does not volatilise to any extent in a 
current of water vapour, but in other respects closely resembles the 
corresponding benzene compound. When heated with potash solu- 
tion, it is decomposed, yielding ethyl bisulphide and potassium parato- 
luenesulphinate. When boiled with mercaptan, it forms ethyl bisul- 
phide and paratolueuesulphinic acid as tollows :— 


C;H;.S0,.EtS + EtHS = Et,S + C,;H,.SO.H. 

Ethylene bromide reacts with the thiosulphonates as easily as ethyl 
bromide does. ‘The author is engaged in investigating the nature of 
the new compounds thus produced. 

In conclusion, the author gives Kébig and Fock’s measurements of 
the crystals of beuzene- and paratoluene-disulphoxides. 

Phenyl! thiobenzenesulphonate crystallises in short thick prisms be- 
longing to the monoclinic system— 

a:b:c¢ = 14460: 1: 14706. 

Observed forms, 110, 001, 010, 111, 101. 

Optical axis parallel to the plane of symmetry. 
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| some Tolyl parathiotoluenesulphonate crystallises in thick hexagonal 
ss plates belonging to the monoclinic system— 
il pho. 


mt of a:b:¢ = 04463: 1: 1°0151. 


} suc- Observed forms, 001, 110, 010, and occasionally 111 and 111. 

ile, so Cleavage perfect in the plane of symmetry. C. E. G. 
ion is 

ute in Condensation Products of Aromatic Bases. By O. Fiscner 


es the (Ber., 15, 6 The author has already shown that by the 
othyl- action of aldehydes o on the hydrochlorides of primary amines, com- 
cohol pounds are formed derived from three molecules of the aldehyde and 
eated two molecules of the base, thus: 
bee 3PhCOH + 2NH,PhCl = CHPh(C,H,.N.CHPh), 
(Ann. + 3H.0 + 2HCI. 
ter at By substituting the sulphate or phosphate of the base for the hydro- 
>cOM- chloride, the aldehyde and aniline will react, molecule for molecule, 
rmed., with formation of diamidotriphenylmethane. In like manner deri- 
yields vatives of benzaldehyde and aniline give derivatives of diamidotri- 
ylsui- phenylmethane. Thus paranitrobenzaldehyde and aniline sulphate, 
when heated with zine chloride, give paranitrodiamidotriphenylme- 
pared thane. This substance forms citron-yellow floccule, easily soluble in 
te, 18 benzene, toluene, &c. Like all the triphenylmethane derivatives, it 
es it combines with benzene and toluene to form crystalline compounds. 
The Its hydrochloride crystallises in silky glistening needles, which, when 
luces heated to 100° in a current of hydrogen, decompose into the base 
cand and hydrochloric acid ; the sulphate crystallises in star-shaped grouped 
needles. Paranitrodiamidotriphenyl gives paraleucaniline on reduc- 
milar tion with tin and hydrochloric acid. 
d oil, Paranitrobenzaldehyde and orthotolwidine give an analogous com- 
soon pound. 
rans- By reduction with tin and hydrochloric acid, it forms a leucaniline, 
in @ which the author names diortholeucaniline ; its salts resemble those 
s the of leucaniline, but its hydrochloride is more soluble in concentrated 
solu- hydrochloric acid than that of leucaniline ; the free base crystallises 
wrato- in small colourless prisms or needles, which rapidly turn pink in the 
bisul- air. The magenta obtained by oxidation from diortholeucaniline is of 


a more intense blue than pararosaniline. 

The author draws attention to the fact that on comparison of the 
three known rosanilines, the entrance of the methyl group into the 
ethyl benzene nuclei of pararosaniline increases the tint of blue, but not to 
re of such an extent as the entrance of the methyl group into the amido- 
residue. 

ts of Paranitrobenzaldehyde and orthoanisidine react in a similar way to 
form a substance which separates out in golden flocks. It crystallises 
is _be- from benzene in glistening needles (m. p. 108°) of formula Cy H.,N;O0, 
+ C,H, ; the reaction is as follows :— 


C,H,(NO,).COH + 2C,H,(NH;).OMe = H,O 
+ C,H,(NO,).CH[C,Hs(NH,).OMe}}. 


On oxidation with chloranil, this nitroleuco-base gives a golden- 
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green dyestuff ; on reduction with tin and hydrochloric acid, it forms 
leucanisidine, C.,H.;N;O., crystallising in plates or tables (m. p. 183°), 
which rapidly turn red in the air. The hydrochloride of leucanisi- 
dine is very soluble in concentrated hydrochloric acid; the platino. 
chloride forms a golden crystalline mass; on heating the hydrochlo. 
ride to 130°, it forms rosanisidine hydrochloride, which dissolves in 
alcohol and water to form red solutions, with a strong blue fluores. 
cence. 

Orthonitrobenzaldehyde and dimethylaniline react to form a nitro- 
leuco-base, which erystallises in golden prisms (m. p. 155°), sparingly 
soluble in cold water and alcohol. On reduction ef the nitroleuco- 
base with tin and hydrochloric acid, a tetramethyltriamidotriphenyl- 
methane, C,;H,,N;, is obtained crystallising in star-shaped prisms 
(m. p. 126°), which give on oxidation a reddish-violet dyestuff. 

7. V. 

Action of Diazo-Compounds on «-Thymolsulphonic Acid, 
By J. H. Srrspiys (Ber., 14, 2793—2797).—Sodium azobenzenethymo- 
sulphonate, Ph.N2.CsHMe(C3H,;)(OH).SO,Na, is obtained by acting on 
an alkaline solution of ¢-thymolsulphonic acid with diazobenzene 
chloride. It crystallises from hot water, by which it is partially de- 
composed, in yellow needles, possessing tinctorial power, and impart- 
ing a yellow colour to wool. The barium salt is obtained as a yellow 
precipitate by adding barium chloride to a solution of the sodium 
salt. It is sparingly soluble in hot water, but soluble in aqueous 
alcohol. The free acid is obtained as a red precipitate by decompos- 
ing the sodium salt with hydrochloric acid. It crystallises from hot 
water in small yellow six-sided prisms, melting with decomposition at 
215°75°. 

In a similar manner parazotoluene-z-thymolsulphonic acid, 

C,;H,Me.N,.C,H,Me( C;H,) (OH) .SO,H, 
and azoxylene-«-thymolsulphonie acid, 


C,H,Me..N,. C,HMe(C,H;)(O H) ° 8 O;H, 


have been prepared by the action of paradiazotoluene chloride and 
diazoxylene chloride respectively on an alkaline solution of a-thymol- 
sulphonic acid. These compounds resemble the above, impart a yellow 
colour to wool, and are decomposed on being boiled with water. The 
solubility of these compounds decreases with increase in molecular 


weight. P. P. B. 


Azobenzenesulphonic Acids. By J. V. Janovsxky (Monatsh. 
Chem., 3, 237—248)—The azobenzenemonosulphonie acid which 
Griess obtained by the action of pyrosulphuric acid on azobenzene 
(Annalen, 131, 89), is converted by reduction with tin and hydro- 
chloric acid into paramidobenzenesulphonic or sulphanilic acid, and 
must therefore consist of azobenzeneparasulphonic acid, 


C.H;.N2.C,Hy.SO,;H [N2 Ps SO,H a 1 4 4). 


The corresponding chloride, C,H; N».CsH,.SO.Cl, obtained by the 
action of PCl; on the sodium salt, crystallises in tufts of orange-red 
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needles, It is partly decomposed by heat, but a portion sublimes in 
golden-yellow needles; from benzene it crystallises in thin lamine, 
m. p. 82°. 
i tididaabiolbabands Acids, CH sN,(SO;H)2.—The author prepares 
these acids by mixing 1 pt. azobenzene with 4 pts. crystallised pyro- 
sulphuric acid, heating the mass at 150—160° for half an hour, then 
leaving it to cool, and diluting with 1—14 vol. water, whereupon it 
becomes very hoi, and on cooling solidifies to a magma, which must 
be collected on a platinum funnel, and freed from mother-liquor as 
completely as possible by aspiration. From the mother-liquor, a further 
portion of the acids may be obtained by converting them into barium 
salts. 
The mass on the funnel contains three disulphonic acids, and on 
dissolving it in a small quantity of water, a certain portion of mono- 
sulphonic acid is usually left behind. The solution contains the disul- 
phonic acids, and when left to evaporate, often deposits concentric 
ymo-= groups of crystals consisting of the least soluble of the three. Two 
7 on of these acids may be separated by conversion into barium, potassium, 
zene or lead salts, the salts of one of them (Limpricht’s z-acid) being but 
de. slightly soluble in water, while those of the second (8) are easily 
art- soluble. On spontaneous evaporation of the strongly acid mother- 
llow liquor obtained in the preparation of the crude acids, the third acid 
ium (y) separates in granular erystals convertible into distinct prisms by 
0us recrystallisation. The separation of the acids may also be effected by 
pos- concentrating the solution as far as possible, and adding fuming hydro- 
hot chloric acid, which throws down the f-acid. The aqueous solution of 
n at this acid yields fine broad lamin, having the composition, 


C,.H.N, ( SO;H). + 5H,O, 


The a-acid, already described by the author (p. 48 of this volume), 
agrees with Limpricht’s -acid (p. 517). 

To determine the orientation in the three acids obtained as above, 
they were reduced by tin and hydrochloric acid to amidobenzenesul- 
phonic acids, the dissolved tin was precipitated by hydrogen sulphide, 
and the hydrochloric acid evaporated, whereupon there remained a 
mass of slightly coloured crystals. This residue, in case the two 
sulpho-groups are symmetrically situated in the two benzene-nuclei, 
can consist only of (1: 2), (1: 3), or (1: 4) amidebenzenesulphonic 
acid; but if the two sulpho-groups are in the same nucleus, it may 
consist of six amidobenzenedisulphonic acids, in which the two SO,H- 
groups occupy with regard to the NH, in 1, the positions 2: 3, 2: 4, 
2:5,2:6,3:4,3:5. This residue was treated with alcohol (92 
per cent.), which left undissolved a faintly lilac-coloured mass, A ; 
and the filtrate, B, after concentration over the water-bath, was 
treated with water and crystallised over sulphuric acid. 

The residue A treated with fuming hydrochloric acid, was sepa- 
rated into two acids, and on recrystallisation from water (1: 70), a 
sparingly soluble portion remained, which, after several crystallisations 
from water, yielded sulphanilic acid [1 : 4], while the mother-liquor 
deposited, first a small additional quantity of this acid, and then small 
lilac-coloured prismatic crystals of metamidobenzenesulphonic acid 
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[NH,:SO,H = 1:3]. Hence it follows that by direct sulphonation 
of azo-benzene, two sulpho-acids are obtained, having the sulpho. 
groups in different benzene-nuclei, and represented by the formula— 


4 1 1 4 3 .. 2 3 
HSO;.C,Hy.N -N. C,H,.SO,H and HSO,.C,Hy.N -N. C.H,.SO,H. 


The more soluble para-acid crystallises by spontaneous evaporation 
in large ruby-red needles containing 3 mol. H,O ; otherwise in concen. 
trically grouped reddish-yellow needles containing 2H,O. The cor. 
responding su/phochloride was found by the author to differ somewhat 
in its properties from that described by Limpricht. When prepared 
from the sodium salt and recrystallised from chloroform, it forms dark 
red feathery crystals melting at 170°; from ether it separates in com. 
pressed pyramidal forms; from benzene in long ruby-red needles, 
Potassium azobenzene-p-sulphonate forms yellowish-red concentrically 
grouped lamine; the barium sult concentric or warty groups of 
i needles. 

j The meta-acid, purified by fractional crystallisation, crystallises in 

yellow-red laming, sparingly soluble in water, easily in strong hydro- 

chlorie acid, and appearing under the microscope to consist of swallow- 

tailed twins. The potassinm and barium salts are more soluble than 

those of the para-acid. The sulphochloride crystallises from ether in 

needles, from chloroform in broader prisms melting at 143°. 
Sek The third azobenzenesulphonic acid, which often separates by spon- 

; taneous evaporation from the mother-liquor of the other two after 
dilution with water, has not yet been obtained quite pure, but it yields 
by reduction with tin and hydrochloric acid an acid closely resembling 


i 2 4 
the so-called disulphanilice acid, C,H,(NH.)(SO,H).SO;H. Hence it 
may be inferred that the azo-acid has its two sulpho-groups in the same 
benzene-nucleus and in the meta-position with regard to each other, 


1 2 4 
as represented by the formula C,H;.N..CsH,(SO;H)(SO;H). 


Substitution-products of Azobenzenemonosulphonic Acid.—The mono- 
nitro-acid, C;.Hs(NO,)(SO;H)N,, is obtained by adding the monosul- 
pho-acid to ten times its quantity of strong nitric acid (1°48), warming 
the mixture for a little while, and expelling the excess of nitric acid; 
when all the sulpho-acid is nitrated, the liquid is no longer clouded by 
water. The evaporated liquid is a yellow syrup, which crystallises 
over sulphuric acid in hydrated plates and nodules. The process 
appears indeed to yield two acids, only one of which has yet been 
studied. This acid and its salts detonate very strongly when heated. 
The barium salt (CjHs(NO.).SO,),.Ba + 6H,0O, is sparingly soluble, and 
crystallises in stellate groups of microscopic needles. The silver salt, 
also sparingly soluble, separates from hot water in yellow anhydrous 
microscopic crystals, which detonate very strongly when heated. The 
potassium salt crystallises in concentric groups of sparingly soluble 
yellow needles. 

The mother-liquors of the barium and silver salts have a deep 
yellow-red colovr, and on spontaneous evaporation leave crystals 
essentially different from those above described, indicating the exist- 
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onation ence of a second nitro-acid, which the author proposes to examine 
sulpho- further. 

rule— By fusing azobenzenemonosulphonic acid with potassium cyanide, a 
brown oily distillate is obtained, which appears to be a nitrate of 
).H. azobenzene-carboxylic acid, and when saponified or boiled with hydro- 
j chloric acid, yields an acid crystallising in lamine., 

oration 

concen- Paraxylenol. By V. Onivert (Gazzetta, 1882, 161—167).—The 
he cor. paraxylenol used in the preparation of the following derivatives was 
new hat obtained, according to Jacobsen’s directions (this Journal, 32, ti00), 
repared from the portion of commercial xylene not dissolved by ordinary sul- 
ns dark phuric acid, and passed over on distillation between 137° and 139°. 

n com- Nitrosopararylenol, CsH,Me.(NO).OH, is prepared by mixing a 
1eedles, solution of p-xylenol in caustic potash with an aqueous solution of 
trically potassium nitrite, cooling the mixture to 0°, decomposing it with 
ups of dilute acetic acid, and again cooling the liquid. A copious precipitate 
is thus obtained, which becomes resinous if left in the liquid, but may 
lises in be purified by collecting it on a cloth, pressing it between paper, and 
hydro- repeatedly crystallising it from very dilute alcohol. It forms long well- 
vallow- defined reddish needles, soluble in alcohol, ether, and benzene, nearly 
le than insoluble in water, melting, with decomposition, at 160—165°. 

ther in The three Isomeric Nitroparaxylenols, CsH,Me,(NO,).OH.—The a- 
modification, formed by dissolving the nitroso-compound in dilute 
y spon- aqueous potash and oxidising with potassium ferricyanide, crystallises in 
o after very slender, well-defined, nearly colourless needles, soluble in alcohol, 
, yields ether, and boiling water, very slightly in cold water, to which it im- 
mbling parts a fine canary-yellow colour; melts at 115°. The 8-modification, 
obtained by treating p-xylenol, dissolved in glacial acetic acid, with 
fuming nitric acid, is a yellowish fragrant oil, boiling with partial 
decomposition at 236°. Its potassium salt, prepared by dissolving the 
nitroxylenol in excess of aqueous potash, evaporating, leaving the 
residue for some time exposed to the air, and then treating it with 
absolute alcohol to separate potassium carbonate formed at the same 

mono- time, is a red-brown mass very soluble in water and in alcohol. The 

onosul- bariun salt, (CsH,NO,.0),Ba, obtained from the potassium salt by pre- 

arming cipitation with barium chloride, forms shining, deep purple, anhydr us 

c acid; scales, soluble in boiling water, very slightly also in cold water. The 

ded by y-modification is obtained by the action of nitric acid on p-xylenol- 

tallises sulphonic acid dissolved in water, and crystallises in splendid canary- 

process yellow scales, melting at 89°, slightly soluble in water, freely in alcohol 

+ been and ether. Its potassium salt, CsH,(NO,).OK + H,0, erystallises in long 

heated. flexible orange-yellow needles which give off their water at 130, 

le, and acquiring a scarlet colour, and explode with great violence at 26°. 

er salt, It is less soluble than the potassium salt of -nitro-p-xylenol. 

ydrous The barium salt, (CsHsNO,.O),Ba + H.0, erystallises in canary-yellow 

i. The scales which give off their water at 130°, assuming an orange-yellow 


soluble colour. 


ence it 
1e same 
. other, 


Farazxylenol-carborylic acid, C-H,Me{OH).COOH, is prepared by 
a deep passing a stream of carbonic anhydride over p-xylenol in a retort con- 
rystals taining pellets of sodium and heated to 180°, the action being kept up for 
» exist- 12 hours, and sodium added from time to time. The unaltered sodium 
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is then removed by water, gradually added, which dissolves the pro- 
duct; the liquid is filtered and exhausted with ether; the ethereal 
solution is treated with sodium carbonate to dissolve out the acid pro- 
duced ; the solution of the sodium salt is treated with hydrochloric 
acid, which throws down the p-xylene-carboxylic acid; and the pre- 
cipitate is pressed between paper, purified with animal charcoal, and 
crystallised from a mixture of alcohol and water. 

Paraxylene-carboxylic acid thus obtained crystallises in long colour. 
less silky needles, soluble in alcohol and ether, slightly soluble in 
water. The aqueous solution is coloured violet by ferric salts. The 
crystals melt at 137°. The barium salt, (CsH,O;),.Ba + 4H,O, forms 
very small colourless needles-very soluble in water. 

Wroblewsky (Zeitschr. f. Chem., 1868, p. 252), by treating xylenol 
from commercial xylene with sodium and carbonic anhydride, obtained 
a xylene-carboxylic acid, different from that here described, inasmuch 
as it melted at 155° and formed a barium salt differing in its amount of 
crystal-water from that of the acid prepared from p-xylenol. 

H. W. 

Synthesis by means of Anhydrous Magnesium Chloride. 
By G. Mazzara (Gazzetta, 1882, 167—168).—The author, after noticing 
various syntheses of organic compounds by means of dehydrating 
agents, such as strong hydrochloric and sulphuric acid, phosphoric 
anhydride and zinc chloride, proceeds to describe the formation of 
certain phenols. by the aid of anhydrous magnesium chloride, viz. : 
(1.) Isobutylphenol, CHMe,.CH,.C,H,.OH, from isobutyl alcohol and 
phenol, together with another substance insoluble in potash, probably the 
corresponding isobutylic ether. (2.) Propylmetacresol, C;H;.C;H;Me.OH, 
from propyl alcohol and metacresol: boils at 230—235°; gives no 
coloration with ferric salts. At the same time.there is formed the cor- 
responding propylic ether, C;H;.C;H,;Me.OC;H,, which boils at a some- 
what higher temperature. (3.) Isopropylmetacresol, CHMe,.C;H;Me.OH 
(b. p. 225—230”), is formed in like manner together with its isopropylic 
ether. The. phenol boils at 225—23v°. H. W. 


Action of Acid Chlorides and Bromides on Quinones. By 
H. Scuurz (Ber., 15, 652—659).—By the action of acid chlorides and 
bromides on quinone, haloid derivatives uf ethereal salts of quinol 
(which have previously been studied by Wichelhaus and others) are 
formed thus: C.H,0, + 2AcCl => C.H,(OAc),. + Cl, =C,H;Cl(OAc), 
+ HCl and C,H;Cl(OAc), + Cl, = C,H,Cl(OAc), + HCl. Thus 
quinone and acetic chloride yield mono- and di-chloroquiny! acetate, 
and quinone and acetic bromide yield mono- and di-bromoquinyl 
acetate; and similarly monochloroquinone and acetic bromide yield 
chlorbromoqniny] acetate. 

On heating thymoquinone and acetic chloride in sealed tubes, mono- 
chlorothymy! diacetate, C;HCIMePr(OAc),, is obtained, crystallising in 
rhombic leaflets (m. p. 87°), easily soluble in alcohol and ether ; the cor- 
responding monobromothymy| diacetate crystallises in rhombohedrons 
(m. p. 91"), soluble in acetic acid, sparingly soluble in petroleum. 
Benzoic chloride behaves like acetic chloride ; with thymoqninone it 
yields mono- and di-chlorothymy] di-benzoate, C, HCIMePr(OBz), and 
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he pro- CC1,MePr(OBz),: the former crystallises in white needles (m. p. 191°). 
thereal The author proposes~to carry on further experiments on these com- 
id pro- pounds. V. H. V. 
chlorie 

he pre- Oxidation of Pyrogallol in presence of Free Acid. By P. 
al, and pe CLerMonT and P. CuHautarp (Compt. rend., 94, 1189—1192).— 
When pyrogallol is oxidised in presence of free acid by silver nitrate, 
colour. chromic acid, or potassium permanganate, the reaction is complex, 
uble in purpurogallin being the principal product. When ‘the. oxidising 
» The agent was potassium permanganate mixed with sulphuric acid, the 
. forms authors were able to isolate, in addition to purpurogallin, pyrogallo- 
quinone, and a third substance, the composition of which has not 
xylenol been determined, but which forms small needles and transparent 
btained prismatic tables with a silvery lustre. Analysis of carefully purified 
smuch purpurogallin, of the barium and sodium salts, and of its acetyl-, ethyl-, 
ount of bromo-, and nitro-derivatives, proves that its true formula is C.,H,Os, 
as found by Gerard, and not C,,H,,O,, as found by Wichelhaus. Heated 
» with hydriodic acid in sealed tubes, purpurogallin yields a hydro- 
loride. carbon containing C,,-and probably higher homologues containing 
oticing Crea C. H. B. 
drating 

sphoric Preparation of Aromatic Ethereal Salts of Phosphoric 
tion of Acid. By A. Wenerand A. Hem (Ber., 15, 639—640).—The aromatic 
p, Vis. : ethereal salts of phosphoric acid can easily be prepared by the action 
ol and of phosphorus oxychloride on the phenols. The authors have thus 
vbly the obtained triphenyl, tri-8-naphthy] and tricresyl phosphate from the 
fe.OH, corresponding phenols. V. H. Vz. 


ves no 


he cor- Derivatives of Umbelliferone. By E. Posmn (Ber., 14, 2744— 
ome 2747).— Umbelliferone, OH.CeHs a Oe may be obtained 


ropylic from acetumbelliferone, described by Ziemann and Lewy (Abstr., 
; 1878, 424), also by Ziémann and Riemer (‘bid., 1879, 721), by heating 
this compound for a few minutes at 50° with a. dilute aqueous 
s. By potash solution. 
les and Umbellic acid, C§H;(OH)..CH : CH.COOH, is obtained by heating 
quinol umbelliferone with potash at 70°, and decomposing the product with 
rs) are hydrochloric acid. It is soluble in warm water and in alcohol, but in- 
(OAc)» soluble in ether and benzene. It has not been obtained crystalline, 
Thus and when dry forms a yellowish powder : it decomposes at 260°. The 
cetate, salts with the alkalis and alkaline earths are soluble, the lead and copper 
quinyl salts are insoluble. It reduces ammoniacal solutions of silver salts. 


oa: Tribromumbelliferone, OH.C,Br,< °° >Co, is obtained by add- 
mono- ing bromine to a hot aqueous solution of umbelliferone. It is insoluble 
sing in in water, but soluble in alcohol, from which it crystallises in small white 
he cor- needles, m. p. 1:/6°. Its solutions give a greenish-yellow fluorescence. 
edrons It is decomposed by alkalis. 

oleum. Trinitrowmbelliferone, OH.C,(NO,);: (CsH,0,), is obtained by adding 
jone it umbelliferone carefully to a mixture of concentrated nitric and sul- 
2 and phuric acids, and pouring the product into water. It is soluble in the 
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ordinary solvents, and erystallises from benzene in yellow needles, 
united in rosettes which contain 1 mol..of benzene; this is expelled 
at 100°, and it then melts at 216°. Its solutions are decomposed by 
alkalis. . F. &. 


Orthonitrobenzaldehyde. By P. Friep.anper and R. Henriques 
(Ber., 14, 2801—2805).—This compound is formed by the oxidation 
of orthonitrocinnamic acid in cold alkaline solution with dilute solu- 
tion of potassium permanganate, and can be obtained from the filtrate 
from the manganese dioxide, by acidifying it and extracting with 
ether. A better method of preparation is a modification of that 
described by Friedlinder for preparing paranitrobenzaldehyde (this 
vol., 401). According to this method, ethyl orthonitrocinnamate dis- 
solved in concentrated nitric acid is treated with small quantities of 
sodium nitrite, and after standing for some time the product is poured 
into water. The aldehyde separates out as an oil, and after being 
washed with water, is purified by distillation in a eurrent of steam. 

The aldehyde prepared in this way has essentially the properties 
attributed to it by. Gabriel and Meyer (Abstr., 1881, 729; and this 
vo]., 188). It is soluble in the ordinary solvents, and crystallises 
in light yellow needles (m. p. 46°). It unites with sodium 
hydrogen sulphite to form a compound easily soluble in water. By 
oxidation, it is converted into orthonitrobenzoic acid, and by con- 
centrated soda-solution, is converted into orthonitrobenzyl alcohol, 
which crystallises in yellowish needles (m. p. 74°). This compound 
has already been described by. Jaffé, who cbserved its formation by the 
passage of orthonitrotoluene through the animal organism. 

The authors confirm the observation of Rudolph on the action of 
nascent hydrogen on orthonitrobenzaldehyde (Abstr., 1880, 469). 

P. P. B. 


fynthesis.of Parapropylbenzoic Acid. By R. Meyer and E. 
Mixer (Ber., 15, 698—69Y).—The author has synthesised para- 
normalpropylbenzoic acid by the action of moist carbonic acid on 
sodium and parabromopropylbenzene. By the oxidation of synthetical 
cuminic acid with potassium permanganate, besides terephthalic acid, 
hy droxypropylbenzoic acid,.OH.C;H..C,H,.COOH, is also formed. 

V. m. ¥. 


Derivatives of Para- and Ortho-nitrocinnamic Acid. By 
C. L. Miuuer (Annalen, 212, 122—149).—These acids, 


C,H, NO,).CH :CH.COOH [NO,:C,;H;O, = 1:2 and 1: 4], 


are best prepared by adding finely pulverised cinnamic acid to nitric 
acid of sp. gr. 1°48, mixing the pasty mass with 10 vols. iced water, 
decanting the milky liquid, washing the residue with water, and dry- 
ing it at a gentle heat on earthenware slabs ; and they are most readily 
separated from one another by converting them into the corresponding 
ethyl-salts, which is effected by drenching the crude product with 
alcohol of {3 per cent., and heating the mixture in an apparatus with 
reversed condenser in a rapid stream of hydrogen. The whole then 
dissolves to a yellow liquid, which solidifies to a crystalline pulp, to be 


ORGANIC CHEMISTRY. 841 


purified by draining off the alcoholic liquid, and washing first with 
cold alcohol, then with dilute aqueous ammonia. In this ‘manner the 
reater part of the ethylic para-nitrocinnamate is obtained in yellowish 
needles melting at 137°; and the mother-liquor freed from part of the 
alcohol by distillation, and then left to evaporate, yields the ortho-ether, 
in thin yellow rhombic crystals melting at 42°, together with a white 
precipitate of orthonitrocinnamic acid (m. p. 232°), due either to 
imperfect etherification or to partial decomposition of the ether by the 
water present. The acid and ether thus obtained are best separated 
by evaporating off the alcohol, treating the residue with carbon bisul- 
phide, which dissolves the ether, especially: with the aid of heat, 
leaving the free acid undissolved. About a third of the orthonitro- 
cinnamic acid is thus obtained in the free state, the rest as ethylic 
ether. 
The free acids may be prepared from the ethers by boiling the latter 
in the state of fine powder, with a’somewhat concentrated solution of 
sodium carbonate, and purified by recrystallisation from hot alcohol. 
Para-nitrocinnamic acid is thus obtained in the form of thin, yellowish, 
highly lustrous needles or lamin, which turn brown at 260°, and melt 
at about 276°. The ortho-acid forms an extremely loose white mass, 
consisting of very thin felted needles, which begin to turn brown at 


225°, and melt at 232°. 


Action of Bromine on the two Ethylic Nitrocinnamates.—The two 
nitrocinnamic acids are but slowly attacked by bromine, the combina- 
tion not being complete even when they are left for a week in a 
shallow glass vessel, under a bell-jar, together with bromine; but 
with the ethers combination takes place much more readily. To pre- 
pare these bromine-compounds, the nitrocinuamic ether (20 g.) dis- 
solved in 300 g. carbon bisulphide is heated in a reflux apparatus with 
15 g. bromine, the liquid being boiled till it becomes colourless, 
after which part of the carbon bisulphide is distilled off, and the rest 
left to evaporate, the bromide of the ethylic nitrocinnamate (or ethylic 
nitrophenyldibromopropionate) then remaining in crystals. 

4 


1 
The para-compound, C,H,(NO,.)(CHBr.CHBr.COOEt) thus prepared 
separates in tufts of yellowish crystals, having an intensely disagree- 
able odour; it dissolves easily on warming in alcohol and carbon bisul- 
phide, and separates from the hot saturated solutions in fine mono- 
clinic prisms, perfectly colourless and inodorous, and melting at 110— 
111°. It dissolves readily also in ether, light petroleum, and chloro- 
form. The ortho-compound forms faintly yellow monoclinic crystals, 
very easily soluble in alcohol, ether, light petroleum, chloroform, and 
carbon bisulphide, and melting at 71°. 
Action of Alcoholic Potash on Ethylic Paranitrophenyldibromopionate. 


—By acting on 1 mol. of this ether with 2 mols. potassium hydroxide 
dissolved in alcohol, the author expected to obtain nitrobromocinnamic 


acid, according to the equation— 


C.H,(NO,).C.H,Br2,.COOEt + 2KOH 
= C,H,(NO,).C,HBr.COOK + KBr + H,O + EtOH. 
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Instead of: this, however, a mixture of two isomeric ethy] paranitro- 
bromocinnamates, 


C.H,(NO,).CH : CBr.COOEt, and C,H,(NO.).CBr : CH.COOEt, 


was obtained, together with potassium bromide:and other products. 
The two p-nitrobromocinnamic ethers are separated from the potassium 
bromide by agitating the arystalline product: with ether, and are depo- 
sited on distilling off part of the ether, the one (a) in large prisms 
melting at 63°; the other (8) in small slender needles melting at 93°. 
The two may be separated by picking out. the large crystals as com- 
pletely as possible, and dissolving the remainder in about 80 pts. of 
hot aleohol, which on cooling deposits the 8-compound in needles, 
leaving in solution the rest of the a-compound, which may be purified 
by repeated crystallisation. 

Ethylic «-paranitrophenylbromocinnamate (m. p. 63°) crystallises in 
thin transparent rhombic prisms, having a yellow colour and strong 
lustre ; dissolves readily in aleohol, ether, chloroform, and carbon bisul- 
phide.—The 8-compound (m.. p. 93°) crystallises in very slender, 
slightly yellowish needles, having a faint silky lustre; it is somewhat 
less soluble in cold aleohol than the a-compound, easily soluble in 
ether, chloroform, and carbon bisulphide. 

The potassium salt obtained in the above reaction, after being freed 
by ether from the admixed ethylic nitrobromocinnamates, was dis- 
solved in water and decomposed by sulphuric acid, whereby a white 
preeipitate was formed, which, after washing and drying, melted at 
142—150°, and gave by analysis numbers indicating a mixture of nitro- 
bromocinnamic and nitrophenylpropiolic acid, C;H,(NO,).C : C.-COOH, 
but on distilling the substance in a current of steam, in the expecta- 
tion that the nitrophenylpropiolic acid would pass over, just as Glaser’s 
phenylpropiolic acid does when similarly treated, there was obtained, 
instead of the expected acid, a neutral body, having a_ peculiar 
aromatic odour extremely pungent in ethereal solution, and the com- 
position of nitrophenylacetylene, CeH,(NO.).C : CH, formed from nitro- 
phenylpropiolic acid by separation of CO, This nitro-compound 
melts at 149°, dissolves readily in alcohol, ether, chloroform, and 
carbon bisulphide, very sparingly in water, and exhibits the property, 
characteristic of acetylene, of forming metallic derivatives ; the copper- 
compound has a deep red colour; the silver-compound is greenish- 
yellow. 

:In the distillation of. the above-mentioned mixture of acids with 
steam, a portion dissolved in the boiling water; and on filtering, an 
insoluble residue was obtained, which, after washing with a little hot 
water, and drying over sulphuric acid, melted at 205°, and gave by 
analysis numbers agreeing with the formula of a nitrobromocinnamic 
acid. This paranitrobromocinnamic acid, when purified by recrystal- 
lisation from water, forms very slender needles, having a faintly yellow 
colour, and somewhat silky lustre. It is sparingly soluble in cold, 
more readily in hot water, easily in alcohol, ether, light petroleum, 
and chloroform, sparingly in hot, neariy insoluble in cold carbon bisul- 
phide. Its ethylic ether, obtained by passing hydrochloric acid gas 
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into its warm alcoholic solution, melts at 93°, and agrees in all other 
respects with that already described. 

The barium salt, (CsHNO,).C,HBr.COO),Ba, obtained by dissolving 
the acid in baryta-water, forms a yellowish crystalline mass. Its 
aqueous solution boiled or evapurated on-a water-bath, is resolved into 
nitrophenylacetylene, barium bromide, and carbon dioxide : 


(CsHsNO;.C,HBr.CO,) Ba = BaBr, + 2CO, + 2(C,H,NO,.C.H). 


When the filtrate from the acid melting at 205° was shaken with 
ether, and the residue left after distilling off the ether was dissolved 
in a small quantity of hot water and allowed to cool, it deposited a 
substance melting at .200—204°, and therefore essentially identical 
with the acid above described; but on again treating the filtrate with 
ether, and repeating the treatment, another paranitrobromocinnamic 
acid was obtained, melting at 140—150°, and the liquid filtered there- 
from and similarly treated yielded a product melting at 146°, and 
therefore the same as the last. This acid dissolves readily in alcohol, 
ether, and chloroform,-sparingly in hot, scarcely at all in cold carbon 
bisulphide. It is distinguished from the acid melting at 205° by 
greater solubility in cold water. Its ethylic ether is identical with 
that above described as melting at 63° (p. 842). Its barium salt 
resembles in appearance that of the avid melting at 205°, and is like- 
wise resolved by boiling with water into nitrophenylacetylene, BaBr, 
and CQ). 

The preceding facts show that the action of 2 mols. KOH in alco- 
holic solution on 1 mol. ethylic paranitrophenyldibromopropionate, 
does not take place altogether in the manner indicated by the equation 
above given (p. 841). One part of the compound ether gives off half 
its bromine as hydrogen bromide, without saponification ; another portion 
is at the same time saponified ; while a third portion. gives off the whole 
of its bromine, and is saponified, 

To obtain paranitrophenylpropiolic acid from ethylic paranitro- 
phenyldibromopropionate, the author treated 1 mol. of this ether 
with 3 mols. KOH dissolved in alcohol, the reaction taking place as 
follows : 


C.H,(NO,).CHBr.CHBr.COOEt + 3KOH 
= O,H,(NO,).C:C.COOK + 2KBr + 2H,0 + EtOH. 


Paranitrophenylpropiolic acid separated from the resulting potassium 
salt by sulphuric acid, and purified by dissolving it in ether, distilling 
off the ether, and crystallising the residue from alcohol, remains, on 
evaporating off the alcohol, as a yellow mass, having a silky lustre, 
easily soluble in alcohol, soluble also in water, sparingly in chloroform, 
very sparingly in carbon bisulphide, and quite insoluble in light petro- 
leum. It melts with decomposition at 181°, a sublimate of colourless 
needles collecting in the upper part of the tube. By distillation with 
steam, it is resolved into paranitrophenylacetylene and CO). 

Action of Alcoholic Potash on Ethylic OUrthonitrophenyldibromopro- 
pionate.—By acting on 1 mol. of this ether in alcoholic solution with 
3 mols. alcoholic potash, and treating the product in the manner above 
described for the para-compound, a brown mass interspersed with 
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small crystals is obtained; and on drenching this mass with water, 
exhausting with ether, separating the ethereal extract from the 
watery solution, and distilling off the ether, a brown crystalline 
residue is left, which may be purified by distillation with steam. A 
white flocculent body then passes over with the water, while a small 
quantity of resinous matter remains in the retort. The body extracted 
from the distillate by ether is orthonitrophenylacetylene. It is very 
much like the isomeric para-compound ; has a similar but more un- 
pleasant odour; yields a red copper-compound and a yellow silver-com- 
pound; melts without decomposition at §&0°; dissolves readily in 
alcohol, ether, chloroform, light petroleum, carbon bisulphide, and hot 
water; less readily in cold water. The hot saturated solution deposits 
it on cooling, in slender colourless needles. 

The clear red aqueous solution, freed from the nitrophenylacetylene 
by agitation with ether, contains the potassium salt of orthonitrophenyl- 
propiolie acid, CsAy(NO,).C : C.COOK, from which the acid itself may be 
separated by sulphuric acid. This acid, purified by fractional precipi- 
tation from solution in ether, and removal of the ether by distillation, 
remains in the form of a colourless or faintly-reddish mass, having a 
silky lustre. It melts with decomposition at 157° to a brown-red 
mass, but yields no perceptible sublimate. It is easily soluble in hot 
water, soluble also in cold water, alcohol, and ether, very slightly in 
chloroform, nearly insoluble in light petroleum and carbon bisulphide. 
By distillation with steam, it is resolved into CO, and orthonitrophenyl- 
acetylene, which separates from the distillate in slender needles. Its 
ethereal solution readily absorbs bromine, forming a compound, which 
on leaving the ether to evaporate, remains as a clear yellow oil 
having a pecnliar odour. A similar liquid bromide, smelling like rose- 
oil, is obtained from the para-compound. 

Orthonitrophenylacetylene is very easily reduced. Its hot aqueous 
solution mixed with potash-ley, and then with ferrous sulphate, imme- 
diately yields a red precipitate of ferric hydroxide; and if the addition 
of the ferrous sulphate be continued till a:black precipitate is formed, 
the alkaline solution then shaken with ether, and the ether left 
to evaporate, the reduction-product is obtained as a thick, yellow, non- 
solidifying oil, having a strong, somewhat fecal, and at the same time 
sweetish odour, resembling in the dilute state that of the jasmine. 
This body is ortho-amidophenylacetulene, CSH;,N = C.H,(NH.).C : CH, 
its empirical formula being identical with that of indole. Its hydro- 
chloride is a white solid body, turning brown on exposure to light.— 
Paranitrophenylacetylene, treated in like manner with ferrous acetate 
and potash, yielded nothing but resinous products. 

Very interesting results are obtained by the reduction of orthonitro- 
phenylpropiolic acid. On treating the alkaline solution of this acid with 
excess of ferrous sulphate, agitating, and filtering, the yellow filtrate 
becomes covered with shimmering metallic films of indigo-blue. A 
similar result is obtained with hydrogen sulphide, the indigo, however, 
then separating as a blue precipitate. Orthonitrophenylpropiolic acid 
may also be reduced with tin and hydrochloric acid, the product, how- 
ever, being not a dye-stuff, but probably the amido-acid of o-nitro- 
phenylpropiolic acid, or its inner anhydride, a body related to carbo- 
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styril in the same manner as orthoamidophenylpropiolic acid to ortho- 
C,H,.NH 
amidocinnamic acid, as indicated by the formula | | . 
C:C.CO 
Action of Water at High Temperatures on Ethylic Para- and Ortho- 
nitrophenyldibromopropionate.—T he para-ether is but little if at all 
attacked by boiling with water; but when 1 pt. of it is heated with 
40 pts. water for three or four days, in a sealed tube at 120—130°, the 
tube on cooling is found to be filled with slender yellowish-red needles, 
together with a small quantity of a brown resin; at higher tempera- 
tures this resin is formed in larger proportion. The crystalline mass is 
insoluble in water, whether hot or cold ; it dissolves, however, in aqueous 
sodium carbonate, and on filtering the turbid solution, agitating with 
éther, which takes up the colouring resin, and finally decomposing the 
sodium salt with sulphuric acid, a precipitate is obtained, which may 
be collected and thoroughly washed with hot alcohol. The resulting 
solution on cooling yields nearly the whole quantity of the product in 
slender very brilliant needles (m. p. 274°), consisting of paranitro- 
cinnamie acid, C,H,;(NO,)O,. 
The liquid present in the tube, together with the crystals, was 
yellow, had a strong acid reaction, and contained a large quantity of 
hydrobromic acid. On distilling it, the distillate deposited a very 
small quantity of a colourless body, which reduced silver nitrate at 
ordinary temperatures. A small quantity of resin remained in the retort. 
Ethylie Orthouitrophenyldibromopropionate reacts with water nearly 
in the same manner as the para-compound, being scarcely or not at all 
attacked at the boiling heat. When heated with water in sealed tubes, 
it shows a great tendency to resinise, so that it is best not to raise the 
temperature above 120°. After two or three days’ heating, the cooled 
tube is found to be filled with yellowish capillary crystals, mixed with 
a moderate quantity of brown resin; no pressure was perceptible on 
opening. On treating the crystalline mass in the same way as the 
para-compound, and finally recrystallising from alcohol, an acid was 
obtained in felted masses of slender needles, melting at 232°, and con- 
sisting of orthonitrocinnamic acid. The liquid accompanying the 
crystals was yellow, had an acid reaction, and contained hydrobromic 
acid. On distillation, it left a resin and yielded a clear distillate, 
which reduced ammoniacal silver solution, but contained no more than 
traces of a body extractable by ether. The quantity of orthonitro- 
cinnamic acid obtained was about two-thirds of the theoretical. 


The preceding results show that the tendency of cinnamic acid to 
unite with negative radicles, and pass into a saturated compound, is 
greatly weakened by the entrance of the nitro-group into its benzene- 
nacleus. Cinnamic acid itself readily takes up Br, or HBr, but the 
combination of the nitrocinnamic acids with bromine takes place slowly 
and with difficulty, and similarly with the hydrogen haloids. By neu- 
tralisation, 7.e., conversion into alkyl salts, on the other hand, this 
influence of the nitro-group is weakened, inasmuch as the nitro- 
cinnamic ethers combine readily with bromine. In like manner, 
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Beilstein and Kupfer have shown (Ber., 12, 1688) that paranitrocin. 
najnic acid in alkaline solution easily takes up hypochlorous acid, 
Very remarkable, also, is the fact that the two bromine-atoms in the 
nitrophenyldipropionic ethers are easily removed by. heating with 
water in sealed tubes, the ether being at the same time saponified, and 
nitrocinnamic acid reproduced. Moreover, the substitution-products 
resulting from the replacement of hydrogen in the side-chain of nitro. 
cinnamic acid by negative radicles hold these radicles less firmly than 
the corresponding derivatives of cinnamic acid, as shown by the easy 
conversion of paranitrobromocinnamic acid and its salts imto para. 
nitrophenylpropiolic acid. In the nitrophenylpropiolic acid even the 
retention of the carboxyl-group is very much weakened by the influence 
of the nitro-group, these acids giving up CQ, even on boiling with 
water, whereas phenylpropiolic acid, as shown by Glaser, undergoes 
this decomposition only at 12v° in sealed tubes. H. W. 


Derivatives of Paranitrocinnamic Acid. By V. R. Drewsen 
(Annalen, 212, 150—165).—This paper travels partly over the same 
ground as the preceding. The p-nitrocinnamic acid, prepared by the 
method there described, was found to melt at 288° (? corrected; 
Miiller, whose temperatures are all uncorrected, gives it at 276°, 
(see p. 841). 

Dibromide of Paranitrocinnamic acid or Paranitrophenyl-dibromopro- 
ptonic acid, CsAyNO,.CHBr.CHBr.COOH, prepared by exposing finely 
pulverised p-nitrocinnamic acid to the action of gaseous or liquid 
bromine, crystallises from glacial acetic acid in well-defined rhombic 
prisms with brachydiagonal faces ; they become opaque on exposure to 
the air, and melt at 217—218°. The acid is extremely soluble in 
water; but is decomposed by prolonged boiling, giving off an odour 
like that of acetylene. It dissolves readily in alcohol and ether, with 
moderate facility in hot glacial acetic acid, sparingly in benzene, and 
is nearly insoluble in light petroleum. Al] its salts are decomposed by 
boiling with water. The barium salt erystallises in monoclinic prisms 
moderately soluble in cold water. The sudium salt dissolves easily in 
water, with difficulty in alkalis, and is precipitated from the aqueous 
solution by excess of soda-ley in glimmering laminew. The solid 
sodium salt dissolves in excess of soda-ley, and, on addition of an acid, 
the solution deposits white flocks, consisting of a mixture of paranitro- 
phenylpropiolic acid (m. p. 198°) and paranitrocinnamic acid. The 
dibromide treated with alcoholic potash, is entirely converted into 
paranitrophenylpropiolic acid. 

Dibromide of Ethylic Paranitrocinnamate or Ethylic Paranitrophenyl- 
dibromopropionate, CsH,(NO,).CHBr.CHBr.COOKt, prepared by direct 
combination, was found by the author to crystallise in monoclinic 
prisms melting between 113° and 116° (according to Miiller, at 110— 
111°). 

Paranitrophenylpropiolic acid, CsH;NO;, prepared as described in the 
preceding paper by the action of alcoholic potash on ethylic p-nitro- 
phenyldibromopropionate, melts, according to Drewsen, at 198° (ac- 
cording to Miiller at 181°). Its silver salt is an amorphous, slightly 
yellowish powder, which dissolves sparingly in water, is slowly decom- 
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‘ocin. posed by light, detonates strongly, when heated, and is decomposed 
acid, with incandescence by strong nitric acid. The calcium salt crystallises 
1 the from water in slender needles. The barium salt forms needles slightly 
with soluble in water. Both these salts detonate when heated, and are de- 
, and composed by boiling with water. The ethylic ether, prepared by 
ducts passing HCI gas into the alcoholic solution of the acid, crystallises in 
Litro- long flat needles melting at 126°. 

than Dibromide of Paranitrophenylpropiolic acid or Paranitrodibromocin- 
easy namic acid, CsHNO,).CBr : CBr.COOH, prepared by leaving p-nitro- 
para. phenylpropiolic acid in an atmosphere of bromine for 24 hours, then 
n the expelling the excess of bromine, and crystallising the resulting yellow 
lence substance from a small quantity of hot glacial acetic acid, forms hard 
with brittle crystals which begin to soften at 176°, and melt at 179— 
rgzoes 180°. It dissolves readily in alcohol, ether, and hot glacial acetic acid, 
W. less easily in benzene, and is nearly insoluble in light petroleum. 


The ethylic ether, CsHy(NO)..C,Br,.COOEt, obtained in like manner 
WSEN from ethylic p-nitrodibromocinnamate, forms crystals melting at 85 — 
same 86°, easily soluble in benzene, chloroform, and glacial acetic acid, 
y the sparingly in light petroleum. 


sted ; Paranitrophenylacetylene, CsH,(NO)2.C : CH, obtained by heating p- 
276", nitrodibromocinnamic acid in sealed tubes at 140°, forms crystals 
melting at 152°, becoming brownish on exposure to light, easily soluble 
opro- in hot alcohol, ether, chloroform, benzene, and glacial acetic acid, 
inely sparingly in light petroleum. It is likewise dissolved in considerable 
quid quantity by hot water, and separates therefrom on cooling in slender 
m bie needles. Its odour is very much like that of cinnamon. 


’ e to Puranitroacetaphenone or Methylparanitrophenyl Ketone, 

e in 

Rous C,H,(NO,).CO.CHs, 

with is formed, with evolution of carbon dioxide, on heating paranitro- 
and phenylpropiolic acid at 100° with sulphuric acid—best with a mixture 
d by of 3 pts. SO,H, to 1 pt. water. On adding water to the resulting 
‘isms liquid, a brown mass separates out, which may be freed from unde- 
ly in composed acid by washing with sodium carbonate, then dried, and 
eous treated with carbon bisulphide, the yellow solution on evaporation 
solid depositing yellow crystals of the ketone, which may be purified by 
acid, crystallisation from hot water, and then forms slightly yellowish prisms 
itro- melting at 80—81°. This body is not dissolved either by acids or 
The byalkalis ; it gives no precipitate with ammoniacal cuprous chloride, and 
into is not altered by boiling with acetic anhydride or by treatment with 


acetic chloride ; but when treated with phosphorus pentachloride it 
nye is decomposed in the manner shown by the equation C,H,(NO.).CO.CH, 
irect + PCI, = POCI, + C,H,(NO,).CCl,.CH;, yielding paranitrodichlorethyl- 
linie benzene, which is immediately resolved into HCl and paranitrochloro- 
cinnamene, CsH,(NO,).CC1: CH. This last body is sparingly soluble in 
water, but dissolves readily in most other solvents, crystallises from 
light petroleum in concentric groups of light yellow needles, and may 
be completely purified by once reerystallising it from hot alcohol ; 
it then melts at 63—64°. 

_Paramidacetophenone, CsH,(NH,).CO.CHs is formed by heating the 
nitro-ketone with tin and hydrochloric acid, whereupon a violent 
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action takes place, the whole dissolves, and the solution on cooling 
deposits the stannochloride of paramidacetophenone; and on diluting 
the solution with water, passing hydrogen sulphide through it till all 
the tin is precipitated, and evaporating the filtered liquid, the hydro- 
chloride of the paramido-ketone crystallises out in long slender needles, 
The solution of this salt, treated with soda-ley, deposits the base in 
shining lamine. 

Paramidacetophenone is eminently crystallisable ; it dissolves easily 
in boiling water, and separates on cooling in fan-shaped groups of long 
crystals traversing the entire liquid. Its platinochloride, 


(Cy>H,N H,.CO.CH;,HC1)2, PtCl,, 


crystallises in small yellow anhydrous needles. 

On passing nitrous gas through cooled alcohol in which paramid- 
acetophenone su!phate was suspended, decomposing the resulting 
diazo-compound with boiling alcohol, then driving off the alcohol, and 
distilling the residue with steam, a colourless non-azotised oil passed 
over, possessing in a high degree the characteristic odour of aceto- 
phenone, but the quantity obtained was too small for complete 
examination. H. W. 


Acids obtained from Xylene and Phthalic Anhydride. By 
F. Meyer (Ber., 15, 636—638).—The author has studied the acids 
formed by the action of xylene and its homologues on phthalic anhy- 
dride in presence of aluminium chloride. As regards their nomencla- 
ture, the grouping, COOH.C,H,.CO, derived from phthalic acid is 
denominated “ phthaloyl.” 

Orthoxylenephthaloic acid, CSH;Me..CO.C,H,.COOH [Me : Me=1: 2), 
from orthoxylene and phthalic anhydride, crystallises in microscopic 
prisms (m. p. 161°); when fused with potash, it is decomposed into 
benzoic and paraxylic (m. p. 161°, b. p. 280°) acids. 

Metaxylenephthaloic acid, CsH;Me,.CO.C,H,. COOH [Me : Me=1:3], 
from metaxylene and phthalic anhydride crystallises in needles ; when 
fused with potash, it is decomposed into benzoic and ordinary xylic 
(m. p. 126°) acids. 

Paraxylenephthaloic acid, CsH;Me..CO.C;H,.COOH [ Me: Me=1: 4], 
from paraxylene and phthalic anhydride, was obtained only in the 
form of a glassy mass, and not in crystals; it is decomposed into 
benzoic and isoxylic acid when fused with potash. 

Pseudocumenephthaloie acid, formed by an analogous method, melts 
at 146°5°. VOW 


Mesitylenephthaloic Acid. By J. Gresty and F. Meyer (Ber., 
15, 639).—Mesitylenephthalote acid, 
C.H.Me;.CO.C,H,.COOH [Me: Me: Me = 1:3: 5], 
from phthalic anhydride and mesitylene, crystallises from acetic acid 
in rhombohedra (m. p. 212°); it is very sparingly soluble in water and 
in dilute alcohol. V. 0. VY; 


Thymolactic Acid. By S. Scicuione (Gazzetta, 12, 48—51).— 
A mixture of synthetic thymol with chloropropionic acid (prepared 
from lactic chloride) is heated for a few minutes at 100°, and a con- 
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centrated solution of potash is then gradually poured in; the mixture, 
at first homogeneous, soon separates into two layers. It is heated for 
two hours in a water-bath, diluted with water, acidified with hydro- 
chloric acid, and then neutralised with ammonium carbonate; in this 
way the unaltered thymol is set free, and may be removed by repeated 
agitation with ether. On adding hydrochloric acid in excess to the 
solution of ammonium thymolactate, the thymolactic acid, 


C;H,.C;H;Me.0.CHMe.COOH, 


is precipitated as a light oil, which solidifies in a short time to a mass 
of transparent needles. The author was not successful in his attempts 
to purify the acid by crystallisation from the ordinary solvents, but 
obtained it perfectly pure by precipitation from the potassium salt. 
It crystallises in prisms (m. p. 74°), exceedingly soluble in alcohol, 
ether, and chloroform. 

The thymolactic acid, prepared from natural thymol in a precisely 
similar manner, melts at 48°. The barium salt is left on evaporating 
its solution as a white, very soluble powder, which could not be 
obtained in the crystalline state. The silver salt is thrown down as a 
white non-crystalline powder on adding silver nitrate to a solution of 
the acid in dilute ammonia. C. E. G. 


Behaviour of Orthonitrophenoxyacetic Acid with Reducing 
Agents. By A. Tuare (J. pr. Chem., 25, 265—267).—By boiling 
the anhydride, C,H;NO, (Fritzsche, this Journal, 38, 320), with 
hydrochloric acid for 48 hours, the author obtained a homogeneous 
body, Cs;H,CINO, (m. p. 197°), bearing great resemblance to the 
anhydride (which melts at 143—144°). The anhydride yields crys- 
talline bodies when it is treated with nitrous acid, bromine, and 
acetic anhydride. If orthonitrophenoxyacetic acid is reduced in alka- 
line solutions with sodium-amalgam, azo-orthophenoxyacetic acid, 
COOH.CH,.C,H,O.N,.C,H,O.CH,.COOH, is obtained. It crystal- 
lises in small yellow-red needles, soluble in water, alcohol, ether, 
benzene, and alkalis, with a yellow,:and in hydrochloric acid with a 
red colour. It has a slightly acid reaction. It melts at 151—152° to 
a wine-red fluid, and, on further heating, decomposes, giving off a 
yellow vapour; it finally burns, and leaves behind a voluminous 
charcoal. It forms characteristic salts; the silver salt is feebly 
explosive. D. A. L. 


Solubility of Aluminium Gallate in Water. By A. Liporr 
(Jour. Russ. Chem. Soc., 1882, 195—196).—A sample of tannin 
(extract of chestnut) analysed by the author was found to contain 
20°33 per cent. of tannic acid and 12°42 of gallic acid. The latter 
was converted first into the sodium salt, and afterwards mio the 
aluminium salt, and its solubility in 100 parts of water was found to 
be as follows :—- 


At 20° 40° 60° 80° 100° 
Pts. of salt 2°02 1-43 0°99 0°87 0°84 


B. B. 
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Electrolysis of various Solutions, Acid, Neutral, and Alka. 
line, with Graphite Electrodes. By A. Barro. and G. Papasogut 
(Gazzetta, 1882, 113—117).—The graphite used in these experiments 
was good Ceylon graphite, freed from every trace of hydrogen by 
prolonged heating at the melting point of iron, sometimes in a current 
of chlorine. 

Electrolysis of Alkaline Solutions—In solutions of potassiuin or 
sodium hydroxide electrolysed by the current of four large Bunsen’s 
cells, sometimes for a few days only, sometimes for two months, a 
considerable quantity of gas was evolved at the negative, and only a 
small quantity at the positive electrode, the graphite at the same time 
losing but little in weight. At the end of the experiment there was 
found at the bottom of the voltameter.a small deposit of graphite. 
The supernatant liquid was limpid and colourless, effervesced slightly 
with acetic acid; and the acidulated solution gave with calcium 
chloride a-copious precipitate of calcium mellate, C,,Ca;O». The 
filtrate, after neutralisation with potash, gave a precipitate with 
barium nitrate; on converting this inte sodium salt, then. into lead 
salt, and decomposing the latter with hydrogen sulphide, an acid 
liquid was.obtained, which,,when neutralised with ammonia, yielded 
crystals of.ammonium pyromellate together with non-crystalline 
hydromellate. 

Acid and Neutral Solutions.—In solutions of mineral acids and of 
neutral salts, e.g., the nitrates and sulphates of potassium and sodium, 
the graphite forming the positive electrode is quickly disintegrated, 
and at the bottom of the voltameter there is formed a thick deposit ot 
very minute graphite scales mixed with another substance, less shining 
and altogether of different aspect. On washing this deposit (obtained 
in the electrolysis of sulphuric acid) till it no longer contained a trace 
of acid, drying at 100°, then passing it through a sieve to separate the 
graphite scales, and finally separating the lighter particles of graphite 
by washing and levigation, a very fine dark-coloured powder was 
obtained, insoluble in all solvents either hot or cold, swelling up strongly 
at 300°, and changing to a black shining powder which does not make 
a mark on paper. This black powder contains carbon, hydrogen, and 
oxygen, and gives by analysis numbers agreeing nearly with the for- 
mulaof graphitic acid, C,,H,O;. It contains also small quantities of 
graphite not removed by levigation, and of another substance which 
by oxidation with alkaline hypochlorites is converted into mellic acid. 

H. W. 

Mellogen, a New Compound obtained by Electrolysis. By 
A. Barrout and G. Papasoeii (Gazzetta, 1882, 117—124).—In 
previous publications {Accad. dei Lincei,8,89, Anno 1879—80; Cimento, 
8. 278; 10, 204, and this vol., p. 406), the authors have stated that 

when water is decomposed by a powerful electric current, with a 
positive electrode of gas-coke. purified by the action of chlorine at a 
very high temperature, there is obtained, besides mellic and other 
benzene-carboxylic acids, a new substance, which they call mellogen, 
from its property of yielding mellic acid by oxidation. Having now 
obtained this substance in larger quantity, they have been able to 
determine its composition and study its properties more easily. 
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About a kilogram of purified gas-coke having been disintegrated, 
as already described (p. 850) by the electrolysis of water with a very 
powerful battery (1200 Daniell), the black acid liquid in the volta- 
meter was filtered through asbestos, and evaporated nearly to dryness 
on a water-bath, whereupon the mellogen was deposited in the form 
of a very fine black powder, which was collected on a filter and washed 
with water. A larger quantity of mellogen may, however, be ob- 
tained from the black deposit at the bottom of the voltameter, by 
washing this deposit with distilled water by decantation in tall glass 
cylinders till the wash-waters become nearly colourless, and acidifying 
the united washings-with hydrochloric acid, whereupon the mellogen 
is precipitated in dark flocks, which unite at the bottom of the vessel, 
and may be collected on a filter and washed with distilled water. 

Pure mellogen, dried under a bell-jar with sulphuric acid, is a black 

solid shining substance, having a conchoidal fracture and easily pul- 
verised. It is insoluble in methyl, ethyl, and amy] alcohols, also in ether, 
benzene, chloroform, carbon bisulphide, and oil of turpentine ; soluble 
in water, which it colours black; also in ammonia, caustic potash and 
soda, and in sodium carbonate, forming liquids of inky blackness. It 
dissolves also with dark colour in strong sulphuric acid, but the addi- 
tion of a small quantity of water renders the liquid limpid and throws 
down a black precipitate. Mellogen dried over sulphuric acid decrepi- 
tates on addition of water, the water suddenly becoming: black. 
Mellogen does not melt when heated; burns with difficulty, and 
without tumefaction. It is not crystalline; neither do its solutions 
in ammonia or the fixed alkalis yield any crystals. It fixes itself 
tenaciously on vegetable fibres. Its aqueous solution, which is difficult 
to filter, dyes the paper a fine shining black ; and the immersed parts 
of the filter, after drying, adhere so strongly to one another and to the 
funnel, that they cannot be separated without tearing. 
The aqueous solution of mellogen is neutral and black as ink, and 
remains so after repeated filtration and long keeping, even for a 
year. It is completely precipitated after a moderate interval—leaving 
the supernatant liquid perfectly limpid—by dilute solutions of hydro- 
chloric, hydriodic, sulphuric, nitric, phosphoric, chromic, oxalic, and 
formic acids (with the last, however, the supernatant liquor remains 
slightly yellowish); further by solutions of bromine, chlorine, and 
iodine ; of sulphate, chromate, dichromate, nitrate, thiocyanate, ferro- 
cyanide, ferricyanide, acid carbonate, acid sulphite, and sulphide of 
potassium and sodium; by calcium and barium hydroxides; by all the 
mineral salts of magnesium, zinc, cadmium, iron (ferrous or ferric), 
manganese, copper, lead, silver, &e. On the other hand, the aqueous 
solution of mellogen retains its inky blackness for many days after the 
addition of aqueous solutions of acetic, propionic, lactic, tartaric, 
tannic, picric, mellic, hydromellic, pyromellic, citric, caproic, butyric, 
valeric, carbonic acid, &c.; also after addition of solutions of methyl 
or ethyl alcohol, glycerol, saccharose, lactose, dextrin, &c., or of 
sodium phosphate or ammonium oxalate. 

The black precipitates obtained with hydrochloric, nitric, and sul- 
phurie acid, or with sodium chloride or sulphate, ammonium sulphate, 
potassium bromide, silver nitrate, &c., when collected on a filter and 
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washed with water, redissolve in the water after a certain number of 
washings, forming inky liquids capable of reprecipitation by the same 
salts; but the precipitates obtained with barium hydroxide or chlo. 
ride, copper sulphate, and lead acetate, remain undissolved even after 
washing for several weeks. 

Pure dry mellogen dissolves in nitric acid of sp. gr. 1:3, with evola- 
tion of nitrous vapours; and on evaporating to dryness over the 
water-bath and redissolving in water, a solution is obtained, red by 
transmitted light, neutral to test-papers, and incompletely precipi. 
tated by solutions of hydrochloric or sulphuric acid, by chloride, 
bromide, or iodide of sodium or potassium, or by chloride of calcium, 
barium, or zine. 

The most remarkable property of mellogen is that of being con- 
verted into mellic acid, Cy,H,O,,, and some of its derived acids, viz., 
pyromellic, CjH.O;; hydromellic, Ci,H»,O,.; and hydropyromellic 
acid, Cy)HO.. by the action of oxidising agents, and even on exposure 
to the air, but most readily by the action of soluble hypochlorites, 
The formation of these compounds is explained by the following 
equations, mellogen, as shown by its analysis and that of several of its 
salts, having the composition C,,H,O,. 


2C,,H20, + 4H,O + Os = CiwH.Or2 + CoH,Os. 
2C, HO, + YH.0 + O; = CxrH,On + CH Os. 


Mellogen, in many of its properties, differs considerably from 
Brodie’s graphitic acid, as the following comparison will show :— 


—_ —~™ Dee oe o>, 
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Mellogen, C,,H.0, (at 140°). 


1. Entirely transformed by hy- 
pochlorites into mellic and pyro- 
mellic acids. 

2. Soluble in water, alkalis, 
and strong sulphuric acid; dis- 
solves in fuming nitric acid, with 


Graphitic aeid, C\,H,Os (at 100°). 


1. Gives no product of trans- 
formation with hypochlorites, 


ow dat wt ac PP a 


2. Insoluble in all liquids, acid, 
alkaline, or neutral; not attacked 
by fuming nitric acid. 


evolution of nitrous vapours. 
3. Does not swell up when 3. Swells up when heated, and 
heated. is converted into pyrographitic 
acid. H. W. 


Electrolysis of Phosphoric Acid Solutions with Electrodes 
of Gas-coke and Graphite. By A. Barro and G. Papasoul 
(Gazzetta, 1882, 125—128).—1. With gas-coke electrodes, there is 
formed a black substance insoluble in the electrolyte but soluble in 
alkalis; it contains phosphorus, and when heated with sodium hypo- 
chlorite, yields phosphoric acid, together with mellic, pyromeliic, and 
other hydrobenzenecarboxylic acids. The authors propose to desig- 
nate this substance as phosphomellogen. 

2. With electrodes of graphite, there is obtained, instead of graphitic 
acid, a product which contains phosphorus, and does not tamefy when 
heated, probably a phosphorised compound analogous in composition 
to graphitic acid, H. W. 
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Isohydrobenzoin Carbonate. By M. Wattacn (J. pr. Chem. 
[2], 25, 262—265).—By the action of sodium-amalgam on a mixture 
of equivalent quantities of benzaldehyde and ethyl chlorocarbonate, 
the author obtained a crystalline substance (m. p. 110°) which, when 
boiled with alcoholic potash, decomposes, yielding potassium carbonate, 
a small quantity of an oil, and crystals of isohydrobenzoin (m. p. 119°). 
The crystalline substance is therefore isohydrobenzoin carbonate. It 
is insoluble in cold water, alcohol, ether, and carbon bisulphide ; 
slightly soluble in boiling water, easily in warm alcohol and ether, and 
in cold benzene. The crystals are monoclinic leaflets. It can be par- 
tially sublimed with decomposition. D. A. L. 


Dixylene and its Products of Oxidation. By V. Oriveri 
(Gazzetta, 1882, 158—161).—Jacobsen showed, in 1877, that commer- 
cial xylene is a mixture of the three isomeric xylenes, and that on 
treating it at a moderate heat with ordinary sulphuric acid, the 
paraxylene remains unattacked, while the ortho- and meta-xylene dis- 
solve; at the same time there is formed a paraffin boiling at 150° 
(this Journal, 32, 600). Oliveri now finds that, in addition to this 
reaction, a more complex one takes place, consisting in the formation 
of a dixylene (C,;His = 2C,Hiy — H,), the eliminated hydrogen at 
the same time reducing the sulphuric acid to sulphurous oxide: 


2C,H,Me, + $0.(OH), = SO, + 2H,0 + (C.H;Mez)». 


Commercial xylene boiling at 1388—140° was heated in a water-bath 
with 14 vols. sulphuric acid of ordinary strength, and the product, 
after cooling, was mixed with a large quantity of water to separate the 
undissolved oil, which was distilled in a current of steam. Para- 
xylene then passed over, and the portion which remained in the flask, 
when separated from the water by a tap-funnel, washed repeatedly 
with distilled water, then dried over calcium chloride, and distilled, 
passed over for the most part at 285—300°, and this distillate, after 
being left for a day in contact with sodium and again distilled and 
rectified, passed over entirely at 293—297°. 

The product thus obtained is dixylene: it is a colourless, strongly 
refractive, fluorescent liquid, lighter than water, and smells like balsam 
of copaiba. It uppears to be identical with the dixylene (b. p. 290— 
295°) which Fittig, Ahrens and Mattheides obtained by the action of 
sodium on bromometaxylene dissolved in toluene (Bull. Soc. Chim., 
1868, 464), whence it would follow that the condensing action of 
sulphuric acid on a mixture of xylenes is exerted solely on the metaxy- 
lene; but the experiments hitherto made to decide this point, and 
determine the orientation of the side-chains in the dixylene obtained 
as above, have not yielded satisfactory results. H. W. 


Compounds of Naphthoquinone with Toiuidine and Ethyl- 
aniline. By L. Exssacu (Ber. 15, 685—694).—Liebermann has 
established that the conversion of 8-naphthoquinoneanilide into the 
corresponding a-compound is the result of the decomposition of the 
anilide into hydroxynaphthoquinone and the free base, which subse- 
quently recombine to form a-naphthoquinoneanilide. To the 8-com- 
VOL. XLII. 31 
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pound Liebermann assigns the constitution 8 OH.CuH:< NS me 


based more especially on its solubility in alkalis, but to the a-com- 
pound the constitution @ NHPh.CwH:<Q>*. The author has ex- 


tended Liebermann’s researches and examined the corresponding 
toluidine derivatives. 

f-Naphthoquinone p-toluidide, obtained from 8-naphthoquinone and 
p-toluidine, erystallises in reddish needles (m. p. 246°), sparingly 
soluble in ether and alcohol; like the corresponding anilide, it is 
soluble in dilute alkalis, and is reprecipitated by acid. «-Naphtho- 
quinone-p-toluidide, prepared by a method similar to the 8-compound, 
melts at 202° and resembles the 8-compound in most of its properties 
except that it is insoluble in dilute alkalis. On heating 6-naphtho- 
quinone-p-toluide with acetic acid in sealed tubes at 150°, it is con. 
verted into the a-compound; when heated with hydrochloric acid, it 
yields hydroxynaphthoquinone and toluidine, which recombine to form 
a-naphthoquinone-p-toluidide. 

f-naphthoquinone-o-toluidide, from 8-naphthoquinone and ortho- 
toluidine, crystallises in red needles (m. p. 240°), soluble in dilute 
alkalis with formation of a yellow solution. On heating with dilute 
hydrochloric acid, it is decomposed into hydroxynaphthoquinone and 
orthotoluidine, which will recombine to form a-naphthoquinone-o- 
toluidide, crystallising in delicate red needles (m. p. 140°). 

The author has further examined the product of the action of a 
secondary amine, as ethylaniline, on 8-naphthoquinone, which, accord- 
ing to Liebermann’s view should possess a constitutional formula, 


a NPhEt.CyH;<Q>P, and would differ from @-naphthoquinone-ani- 


lide by being insoluble in alkalis. By the action of ethylaniline on 
f-naphthoquinone, a B-naphthoquinonethylanilide was obtained, crys- 
tallising in dark-red needles (m. p. 165°), which was insoluble in 
alkalis, but was decomposed by acids into hydroxynaphthoquinone and 
the free base. This compound is isomeric with the ethyl ether of 8-naph- 
thoquinoneanilide obtained by Zincke; the latter possessing the con- 


stitution OEt.CyH< 55 ">, the former the constitution 
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Dimethylnaphthalene. By G. Giovannozzi (Gazzetta, 1882, 
147—151).—This compound was prepared by heating in a reflux ap- 
paratus 100 grams of dibromonaphthalene (m. p. 81°), dissolved in 
toluene, with a large excess (350 g.) of methyl iodide and 40 g. sodium 
cut up into small pieces. The reaction took place easily at the boiling 
point of the methyl iodide, and on its completion the liquid was dis- 
tilled at 150° to expel the excess of methyl iodide and the toluene. 
The residue treated with ether yielded a deep red fluorescent liquid, 
from which, on fractional distillation, a portion was obtained passing 
over at 260—270°; and this, when redistilled under reduced pressure, 
yielded about 20 g. of liquid boiling at 135—140°. This liquid, how- 
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ever, contained unaltered dibromonaphthalene, the greater part of 
which was removed by prolonged boiling with sodium; also naph- 
thalene regenerated in the reaction, from which it was completely freed 
by keeping it for some time at 100° in an exhausted vessel. The last 
portions of dibromonaphthalene were separated by treating the pro- 
duct with picric acid, which precipitated the dimethylnaphthalene as 
picrate, leaving the dibromonaphthalene in solution. The dimethyl- 
naphthalene was then separated from the picrate by ammonia. 

Dimethylnaphthalene, C,.Hi, = CioHs(CHs), is a colourless oily 
strongly refracting liquid, having a faint odour of naphthalene; it 
remains liquid at —18°, and boils with partial alteration above 265°. 
Sp. gr. = 10176 at 20° (water at 20° = 1). Vapour-density: exp. 
= 5°48; calc. = 5°40. The picrate crystallises in fine orange-coloured 
needles, moderately soluble in hot alcohol, very soluble in ether, 
melting at 139°. 

Dimethylnaphthalene, treated with excess of bromine at a low tem- 

perature, yields a white crystalline product consisting of two sub- 
stances differing from one another by their solubility in ether. They 
have not been obtained in sufficient quantity for complete examination, 
but the less soluble (m. p. 184°) appears to be an addition-product, 
C,.H,.Brs, and the more soluble, which melts at 145—147°, a tribromo- 
derivative, C,,H,Bry. 
Dimethylnaphthalene, heated at 120° for five or six hours with 
twice its weight of strong sulphuric acid, yields an acid liquid, from 
which, by conversion into lead salt, decomposition by hydrogen sul- 
phide, and evaporation, dimethylnaphthalenesulphonic acid, 


C..H,,(SO;H), 


is obtained in white deliquescent crystalline scales. The potassium 
salt of this acid crystallises in dazzling white nacreous hygroscopic 
scales having the composition C,,H,,SO,K + H,O. When fused with 
potash, it gave some indications of the formation of a phenolic body, 
but the product consisted mainly of resinous substances impossible to 


purify. H. W. 


Reduction in the Anthraquinone Series. By C. Lizsermann 
(Annalen, 212, 1—121).—This paper gives a detailed and systematic 
account of a series of researches by the author and his pupils on the 
reduction-products of anthraquinone, separate portions of which have 
been already published in the Berlin Berichte (1876—1881), and ab- 
stracts thereof in this Journal (1877—1882). 

The following is a summary of the whole, together with descrip- 
tions of compounds not previously noticed :— 


Parr I.—Tue Repuction or ANTHRAQUINONE AND ITs Derivatives. 
—(1.) Reduction of Anthraquinone with Hydriodic Acid and Phosphorus 
(Liebermann and Topf, Ber., 9, 1201; Chem. Soc. J., 1877, 1, 86).— 
The products of this reduction are: a. In sealed tubes, anthracene. 
8. In open vessels: (a.) With acid of sp. gr. 1°8, the heating being 
continued for an hour: anthracene dihydride, C,H», crystallising 
im large laminew melting at 107—108°. (b.) With acid of sp. gr. not 
312 
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exceeding 1°75, for not more than a quarter of an hour: anthranol, 
C(OH) 

CyH,O = OHS | OH. Shining lamine, melting at 163— 
CH—- 

170°. Dissolves in alkalis with yellow colour; in alcohol with bluish 

fluorescence. Oxidised by chromic acid in glacial acetic acid solution to 

anthraquinone ; reduced by zinc-dust to anthracene. 

Acetyl-anthranol, C,;H»,AcO, formed by heating anthranol in a sealed 
tube at 160—170° with acetic anhydride, crystallises from alcohol in 
white needles melting at 126—131°. 

(2.) Reduction of Quinizarin.—This compound, 


1 4 
C,H, : 0.0, : C.H,(OH)(OH), 


is reduced: «. By heating for a short time with hydriodiec acid of 
sp. gr. 1‘7 and a small quantity of red phosphorus, or with hydrochloric 
acid and stannous chloride, to hydroquinizarin, CyH »O, = 
C,H, : C.(OH). : C;H.(OH)., which crystallises from alcohol in 
lamine or needles having a golden lustre. 8. By somewhat longer 
heating, to hydroquinizarol, 


C\.H,.0; = CH OE) > CHO)» 


crystallising from alcohol in reddish-yellow needles. y. By heating 
for an hour with acid of sp. gr. 1°8 to 1°9 and excess of red phospho- 
rus, to hydroxy-hydranthranol, 


CH(OH) 
—CH,— 


which, when purified by conversion into potassium salt, separated 
therefrom by an acid, and crystallised from alcohol, forms yellowish- 
white rhombic plates melting at 99°. Its acetyl-derivative forms pale- 
yellow warty crystals melting at 136—138°. It reacts easily with 
ethylamine, forming the compound C,,H,,(OH).NHEt, crystallising 
in yellow needles which melt at 162°. 

Oxidation of Hydroxy-hydranthranol.—When this compound (1 g.), 
dissolved in 25 g. glacial acetic acid mixed with 5 g. of 20 per cent. 
sulphuric acid, is boiled for an hour or two with 2 g. of a mixture 
of manganese dioxide and a small quantity of hausmannite, it is con- 
verted, with change of colour from yellow to dark orange, into erythro- 
hydroxyanthraquinone, according to the equation C,H,,O, + O; = 
2H,0 + CyH,O;. The quantity of manganese dioxide decomposed is, 
however, much below that which is indicated by this equation, so that 
the oxidation must be in great part effected by the oxygen of the air; 
nevertheless it does not take place without the aid of the manganese 
oxide. The oxidation-product is precipitated from the filtrate by water 
in orange-coloured flocks, and purified by crystallisation from alcohol, 
from which it separates in needles to be further purified by sublima- 
tion. It then melts at 190—191°, in which character, as well as in its 
spectroscopic relations, it agrees with the erythro-hydroxyanthraqui- 
none which von Pechmann has lately obtained from the bromanthra- 


CyH,,0, = CoH >C;H;.0H, 
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qninone prepared from bromobenzoylbenzoic acid (Ber., 12, 2127; 
also Abstr., 1880, 823). 
The formation of this body, which is known to have the formula 
C,H, : C,02 : CsHs.OH, from hydroxy-hydranthranol, shows that the 
latter must be represented by the formula above assigned to it. 
Anthracene-derivatives containing the middle group oer ped 
are best designated as hydranthranols, in accordance with the name 
CH — 
anthranol applied to those which contain the group é | » having 
C(OH) 
2 at. hydrogen less. The typical member of the hydranthranol group 
is dihydranthranol, C\yH,O = FF aye = ans D) Som, lately obtained 
by v. Perger (J. pr. Chem., 23, 17) by reduction of anthraquinone 
with zinc-dust and ammonia. This compound and its alkyl-derivatives 
are distinguished by the property of easily giving up 1 mol. water, 
and yielding hydrocarbons. It is remarkable, however, that this pro- 
perty is not exhibited by hydroxy-hydranthranol. 

The formation of erythrohydroxyanthraquinone from quinizarin 
leads to certain conclusions respecting the orientation of the hydroxyl- 
groups in the hydroxyanthraquinones. For quinizarin, the structure 
is determined by the para-position of the hydroxyls in quinol: hence 


OH 
ny 

the formula of erythrohydroxyanthraquinone is C,H, “pele | re 
H 


whence may be deduced the position of the hydroxyls in alizarin, &c. 
(see Fraude, Ber., 12, 1597; C. J., 1879, Abstr., 636). 

(3.) Reduction of Hydroxyanthraquinone (Liebermann and Simon, 
Ber., 14, 1264; also Abstr., 1881, 123).—This compound (the ordi- 
nary yellow modification) was prepared by heating sodium anthraqui- 
nonemonosulphonate with 5 pts. soda-ley of 20 per cent. for three or 
four hours at 155—165°, precipitating at the boiling heat with bydro- 
chloric acid, decomposing the precipitate of hydroxyanthraquinone 
and a small quantity of alizarin with boiling baryta-water, precipi- 
tating the filtered solution of barium hydroxyanthraquinone with 
hydrochloric acid, and crystallising the precipitate from boiling alcohol. 
The compound is thus obtained in golden-yellow lamine melting 
at 302°. 

Hydroxyanthraquinone treated with strongly fuming hydriodic acid 
and about 5 pts. red phosphorus, yields a mixture of anthracene 
hexhydride, CyH», and hydroxyanthracene or anthrol, 
CyH,,O. After separation of hydriodic acid by washing with water, 
and the excess of phosphorus by extraction with a small quantity of 
alcohol, the entire product was precipitated by water and distilled in 
a current of steam, whereupon the anthracene hexliydride passed over 
in smal] quantity, as a white substance which crystallised from alcohol 
in lamine melting at 63°. The residue of the distillation exhausted 
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with boiling water yielded a solution which, on cooling, deposited 
white flakes of anthrol, C,H,(OH), identical with that which is 
obtained by fusing anthracenesulphonic acid with potash (see p. 859). 

(4.) Chrysarobin, CyH»O; (Liebermann and Seidler, Ber., 11, 1603; 
also Abstr., 1879, 326).—This substance is a constituent of Araroba 
or Goa powder, and was first extracted therefrom by Attfield, 
who mistook it for chrysophanic acid, into which indeed it is readily 
converted by oxidation. When ignited with zinc-dust it yields 
methylanthracene. vans 

Acetylehrysarobin, CH2»,Ac,O; or CyH2,Ac;O0;, obtained by heating 
chrysarobin with acetic anhydride and sodium acetate, forms small 
yellowish crystals, which melt at 228—230°, and dissolve in alcohol, 
forming a solution which exhibits a blue fluorescence. By heating 
with alkalis, it is converted, first into chrysarobin, then into chryso- 
phanic acid. 

The oxygen-atom which converts chrysarobin into chrysophanic 
acid does not enter into either of the hydroxyl-groups of the latter, 
inasmuch as the oxidation of acetylechrysarobin yields completely 
acetylised chrysophanic acid. It must therefore be found in the double 
ketone groups of the chrysophanic acid, and consequently chrysarobin 
belongs to the group of anthraquinone-derivatives which are reducible 
in this part of the molecule. Hence its constitution may be repre- 
sented by the formula— 


— asa Pe — n ~~ 


= ~~ wD 


C,H,(OH)—- 


GH Me( OH) >CH-0-CH<G'r Me(OH) 


CH(OH)<6,4,Me(OH) >CH(OH). 

Chrysarobin yields by sublimation, whereby it is for the most part 
decomposed, a yellow substance crystallising in laminew, and other- 
wise very mach like chrysarobin itself. This substance has the com- 
position C,;H,,0,, and is perhaps the anthranol, 


produced by the splitting up of the chrysarobin molecule. 

(5.) Reduction of Anthraquinonesulphonic Acid.—Anthrol and 
Anthramine (Liebermann and Hérmann, Ber., 12, 589; also Abstr., 
1879, 653).—Sodium anthraquinonesulphonate, 


C,,H,0,(SO,Na),H,0, 


heated in sealed tubes with very strong hydriodic acid (sp. gr. 1°{6) 
and red phosphorus, is reduced to anthracene dihydride, C,,H», separable 
from the sulphonic groups by boiling with water, and from excess of 
phosphorus by alcohol. By weaker reaction, with acid of 1:7 to 1'8 in 
a flask, a product is obtained soluble in water, and consisting entirely 
of sulphonic acids ; and on filtering from excess of phosphorus, dilating 
with water, again filtering at the boiling heat, and removing hydriodic 
acid so far that the liquid solidifies on cooling to a crystalline mass, 
sodium dihydroanthracenemonosulpherate, C\yH,,SO;Na(+ 13H,0 P), is 
obtained in snow-white silky asbestos-like needles. The barium salt, 
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(CyHiSO;).Ba, is a white precipitate: the calcium salt is more 
soluble. 

Sodium anthracenemonosulphonate, C\yH,.SO,;Na + 4H,0, is obtained 
by the action of hydriodic acid of sp. gr. 1°7 on the anthraquinonesul- 
phonate for about half an hour at boiling heat, and separates from a 
strong aqueous solution in a mass of small scales, slightly soluble in 
water. The barium and lead salts are precipitated in flocks. The 
lead salt precipitated at the boiling heat is basic; the normal salt 
separates from the mother-liquor in crystals having the composition 
(CyH,.SO;).Pb + 2H.O. The sodium salt boiled with nitric acid is 
readily oxidised to anthraquinonesulphonate. 


CH, 
Anthrol, C,H,(OH) = CHA L jg CHs(O8 ).—This compound, 


the true phenol of anthracene, is formed, as already observed, by the 
limited action of hydriodic acid and phosphorus on hydroxyanthra- 
quinone (p. 858), but it is more readily prepared by fusing anthracene- 
sulphonic acid at a very high temperature with potassium hydroxide. 
On decomposing the melt with dilute hydrochloric acid, the anthrol is 
obtained in light yellow flocks, insoluble in water, easily soluble, even 
to deliquescence, in most solvents, as alcohol, ether, and acetone; 
crystallising from ether in lamine melting at about 200°. It is in- 
soluble in ammonia, but dissolves in aqueous potash, soda, and baryta, 
with yellow colour and green fluorescence.* 

Ethyl-anthrol, C\yH,.OEt, obtained by heating anthrol with soda- 

ley and ethyl iodide at 120°, crystallises from dilute alcohol in 
nearly colourless needles melting at 139—140°, and distilling in small 
quantities almost without decomposition. On adding fuming nitric 
acid by drops to a solution of this ethyl-compound in glacial acetic 
acid, a nitro-derivative is precipitated in yellow needles sparingly 
soluble in alcohol, insoluble in alkalis, but dissolving in strong 
sulphuric acid with splendid cherry-red colour. Their composition 
has not yet been satisfactorily determined, as they gave by analysis 
numbers intermediate between those required by the formule 
©y6Hi2( NO2) 203 and C,¢H,,(NO,);0s. 
Acetoxyanthraquinone, CyH,O,.Ac.—Anthrol, like other phenols, 
cannot be directly oxidised; but its acetyl-derivative dissolved in hot 
acetic acid is oxidised by chromic acid; and the solution, after slow 
cooling, gives with water yellow flocks, convertible by recrystallisation 
into colourless feathery needles of acetoxyanthraquinone, melting at 
159°. The reaction is: 


CH CO 
CHC | DCsH.OKe + O; = H.0 + CHK Cells OR. 


* The compound here described does not agree in properties with either of the 
two anthrols (« and 8) described by Linke (J. pr. Chem. [2), 11, 227; this Journal, 
1875, 1196), which, as well as the two anthracene-monosulphonic acids whence they 
were said to be obtained, are regarded by Liebermann as impure preparations. 
-— - in fact only two hydroxyanthracenes possible, viz., anthrol and an- 
thranol. 
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A small quantity of hydroxyanthraquinone is, however, formed at the 
same time, but may be removed by digesting the product with cold 
weak soda-ley. 

From the preceding results, it may be seen that the isomerism 
between the two hydroxyanthracenes, anthranol and anthrol, is very 
well defined, and is clearly indicated by their constitution. Anthranol, 
whose hydroxy] is situated in the middle carbon-group of anthracene 
—as follows from its mode of formation—is converted by oxidation 
into anthraquinone, whereas acetyl-anthrol, whose hydroxy] is situated 
in the benzene-nucleus, is oxidised to acetoxyanthraquinone. 


Anthramine, C,,Hy.NH, = CH. | SOHNE, is formed by 
SCH 


heating 1 pt. anthrol with 3 pts. acetamide for eight hours at 280°, 
or with alcohol and ammonia at 170°. From alcohol, in which it dis. 
solves at boiling heat with yellow-brown colour and green fluorescence, 
it separates in thin yellow laminw resembling mosaic gold. It melts 
at 236—237°, and sublimes at a higher temperature in yellow lamina. 
It dissolves but sparingly in most solvents; the acetic acid solution is 
coloured red by nitric acid. With arsenic acid in the cold, it forms 
a colourless arsenate, which when heated melts to a mass having a 
fine blue colour. The hydrochloride, C\4yH,N,HCl, is best obtained by 
boiling anthramine with strong hydrochloric acid and diluting the 
hot solution with 4 pts. water, the salt then separating on cooling in 
glittering colourless lamine. 

Acetylanthramine, C\sHy.NHAc, is formed on dissolving anthra’nine 
in a large quantity of acetic anhydride, and separates on cooling in 
silvery lamine. After purification by recrystallisation from alcohol 
or glacial acetic acid, it melts at 240°. The alcoholic solution exhibits 
blue fluorescence. 

Acetylamidanthraquinone, C\4H,O,.NHAc, is easily formed by oxi- 
dising acetylanthramine dissolved in boiling acetic acid with the 
calculated quantity of chromic acid, and is precipitated by water in 
yellow flocks, which must be dried and again acetylised, to replace 
any acetyl that may have been removed during the oxidation. It 
crystallises from glacial acetic acid in colourless needles, which appear 
to contain acetic acid, since they turn yellow when dried over the 
water-bath. 

Amidanthraquinone, C\4H;O..NH2, formed by boiling the preceding 
compound with alcoholic potash, is precipitated from the resulting 
orange-coloured solution by water, and crystallises from glacial acetic 
acid in brown-orange needles melting at 302°. The solutions of these 
two compounds, unlike those of the corresponding anthracene- 
derivatives, are not fluorescent, in which respect they conform to the 
general law of fluorescence in the anthracene series (Liebermann, 


Ber., 13, 913; Chem. Soc. J., 1880, Abstr., 665). 


Part II. Tue Atkyiisep Repverion-pRopUCTS OF ANTHRAQUINONE. 
—(1.) The Alkyloxanthranols and their Derivatives (Liebermann and 
Landshoff, Ber., 14, 452—462; also Abstr., 1881, 608).—Ovanthrawl 
or Anthraquinol, C\4H\O,, is best prepared by treating 1 pt. anthra- 
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t the f quinone moistened with a very small quantity of alcohol with 
cold 2 pts. zinc-dust and 30 pts. of a soda-solution containing 50 p.c. 
NaOH. Its constitution might be represented either by the formula 


erism CH(OH) C(OH) 
very CHC OH, or by CoH | YOu. A body consti- 
anol, — CO-— C(OH) 
ucene tuted according to the first of these formule should yield only one acetyl 
ation or alkyl-derivative, whereas the structure represented by the second 
rated admits of the formation of two such derivatives. Experiments with 


acetic chloride did not lead to any decisive result, but the action of 
alkyl iodides on oxanthranol gave rise only to monalkyl-derivatives : 
d by hence it may be inferred that the constitution of oxanthranol is 
correctly represented by the first of the above formule. 


280°, The general formula of these monalkyl-derivatives is— 

t dis. 

ence, 08, <C> OH, 

melts 

wert They are prepared by boiling a solution of oxanthranol in potash 
On 16 with an alkyl bromide or iodide (for details see this Journal, 1881, 
onions Abstr., 109, 608). 

ny Ethyloxanthranol, oft, <O >C.H,, crystallises in needles or 


y the prisms belonging to the rhombic system and melting at 107°. Heated 
1g im with acetic chloride, it yields a substance, OHO, = C\H,,O. + 
: (C,H;0),.0 — H,0, which crystallises from light petroleum in needles 
nine melting at 84°. Isobutylowanthranol, C\yH,(CyH,)O2, crystallises from 
1g 12 § benzene or from light petroleum in needles, from alcohol in thick 
cohol F prisms; it is less soluble than the ethyl-compound. Amyl-oxanthranol, 
hibits C,,H»5(C;Hi1)O2, forms limpid, tabular, monoclinic crystals, cooPco. OP. 
‘ cooP, melting at 125°, and behaving with soivents like the butyl- 
ox: F compound. Treated with acetic chloride it undergoes simple dehydra- 
L the tion, yielding the compound C,,H,;s0 = C,,;H»O, — HO, which is also 
oF B formed by treating it with strong sulphuric acid at ordinary tem- 
place peratures; but at higher temperatures hydrogen is likewise eliminated, 
. it and a substance is obtained having the composition C,H,O = 
ppear C\,H»O, — H,O —2H,. This latter substance is converted by oxi- 
r the F dation with chromic acid into anthraquinone-carboxylic acid, C,;H,0,= 
C,,H,O,.COOH, and by prolonged boiling of its concentrated boiling 
eding F solution in glacial acetic acid with hydriodic acid of sp. gr. 1°9, into 
iting triphenylmethane. Methyl-ovanthranol, C\H,MeQ., crystallises in 
wcetic colourless laminz melting at 187°; its alcoholic solution exhibits a 
these fine blue fluorescence. This compound differs from its homologues 
cene- in many respects, not being altered by zinc-dust and alkali; and being 
o the converted by hydriodic acid and phosphorus into anthracene dihydride, 
nann, CyH,., with separation of methyl. 
Alkyl-anthradihydrides.—These compounds are formed by the action 
of hydriodic acid and phosphorus on all the alkyl-oxanthranols—except 


NONE: & the methyl-compound—as shown by the equation— 


1 and 


eu CH, <CCOB) RS OH, + 3H, = 2H,0 + C,Hi< 


CRH 


CH,-> C,H. 
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acid, it is completely converted into amyloxanthranol. 
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The ethyl-compound, C\yH,Et, thus prepared is a liquid boiling 
at 320—323° (corr.), and having a density of 1:049 at 18° (referred to 
water at the same temperature). Chromic acid dissolved in glacial 
acetic acid oxidises it to anthraquinone. Passed over pumice at a 
red heat it yields anthracene. Its solution in glacial acetic acid 
treated with nitric acid free from nitrous products, yields a finely 
crystallised trinitro-derivative, C,Hs,(NO.);Et, which melts with 
evolution of gas at 130°. Isobutyl-anthradihydride passed over zinc- 
dust at a low red-heat yields pure anthracene. Amyl-anthradihydride 
is much more viscid than the ethyl-compound. It has a density of 
1:031 at 18° (water at 18° = 1), and boils, with decomposition, at 
about 350°, giving off combustible yases and vapours having an 
amylic odour. If the distillation be then interrupted, and the whole 
left to cool, both residue and distillate deposit crystals of anthracene : 


C,H, (C,H) = CyHw + H2 + CsHo. 


Allyloxanthranyl chlorides, CH, < ROS CH. are formed by the 
action of PC]; on the corresponding oxanthranols. The ethyl-compound 
forms transparent colourless rhombic crystals melting at 88—89°. 
The butyl-compownd forms tabular crystals melting at 78°, and 
coloured red by nitric acid. The amyl-compound forms large yellowish 
monoclinic crystals, coP .Pco.0P. Axes a:b: ¢ = 1266: 1: 2°752; 
B = 68° 23’. 

(2.) The Alkyl-hydranthranols and Alkyl-anthracenes (Liebermann and 
Tobias, Ber., 14, 795).— The alkyl-hydranthranols are formed, as 
products of further reduction, in the preparation of the alkyl- 
oxanthranols (p. 861). The amyl-compound, 


CuH20 = C.H.< CORA cH, 


which is extremely soluble, was separated from the product of the 
action of zinc-dust and soda on anthraquinone by exposure to pro- 
longed winter-cold, whereupon it separated as a crystalline mass; and 
on pressing this mass, dissolving it in alcohol, treating the alcoholic 
solution with water, and repeating this treatment on the crystals 
thereby separated, the amyl-hydranthranol was at length obtained in 
groups of white needles melting at 73—74°. Its alcoholic solution 
exhibits a faint fluorescence. The isobutyl-compound, C\sH.oO, obtained 
in like manner, crystallises in white needles, melting at 71—72°. 
/A(CsHi) 
Amylanthracene, CisHo = CoH | Poo obtained by boil- 
CH—— 


ing amylhydranthranol with hydrochloric acid and alcohol, crystallises 
from alcohol in thin very long needles, having a sea-green colour and 
blue fluorescence, and melting at 59°. It is easily soluble in hot, 
sparingly in cold alcohol, very easily in benzene, light petroleum, carbon 
bisulphide, and chloroform. It forms a picrate which crystallises in 
groups of brown-red needles melting at 115°, and is easily resolved 
into its constituents by water or ammonia. By oxidation with chromic 
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C(CsHn) 
Amylbromanthracene, CoH | C.H,, obtained by the action 
CBr f 
of bromine on amylanthracene dissolved in carbon bisulphide, crys- 
tallises from alcohol in needles melting at 76°; the alcoholic solution 
is strongly fluorescent. Its picrate forms orange-coloured needles 
melting at 110°. Chromic acid oxidises it completely to anthraquinone. 
Amylehloranthracene, C,,HyCl, obtained by passing chlorine into 
amylanthracene dissolved in chloroform, crystallises in light yellow 
needles melting at 70—71°; its solution has a blue fluorescence. The 
picrate forms red needles melting at 108°. 


C(C,H, 
Isobutylanthracene, CH | C.H,, prepared like the amy]- 
C 
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compound, forms fluorescent crystals melting at 57°. Its picrate 
erystallises in long brown-red needles. 

Ethyl-anthracene, CyH,Et, prepared by boiling an alcoholic 
solution of ethyl-hydranthranol with hydrochloric acid, precipitating 
with water, boiling the oil thereby separated with a saturated solution 
of picric acid, and decomposing the resulting picrate with ammonia, 
crystallises in spherical groups of large lamine melting at 60—61°. 
Its picrate melts at 120°. 

The paper concludes with theoretical speculations respecting the 
formation, constitution, and reactions of these several compounds, 
which do not admit of abstraction. 


Preparation of Alizarin-orange. By S. E. Sion (Ber., 15, 
692—694).—On adding a 20 per cent. soda solution to the dinitro- 
hydroxyanthraquinone described by the author (Abstr., 1881, 608), 
a deep-red solution is formed, from which, on evaporation, a dark-red 
sodium salt separates out in a flocculent mass. On decomposing this 
with hydrochloric acid, it gives the free acid in the form of orange- 
golden, glistening needles (m. p. 244°). It is identical with mono- 
nitroalizarin or alizarin-orange, and is formed from dinitroalizarin by 
the displacement of a nitro- by a hydroxyl-group. Baryta and lime- 
water act on dinitroalizarin in a similar manner. 

As the amidoalizarin from the mononitroalizarin gives an ethenyl 
compound, the amido- and hydroxyl-group are in contiguous position, 
and thus the nitroalizarin has the constitution 


C.H.<6Q>C:H(OH),.NO, [OH: OH: NO, = 1:2: 3], 


and the dinitroalizarin, which yields the mononitro-compound, has the 
constitution C,H.<Gq)>CeH(OH)(NO;). [NO,: OH: NO.=1: 2:3). 

On heating the silver salt of dinitrohydroxyanthraquinone with 
ethyl iodide, the ethyl ether, C,,H;0.(NO,),.OEt, is obtained. It crys- 


tallises in fine needles (m. p. 158°); it is not attacked by dilute soda 


solution, but a concentrated solution converts it into alizarin-orange. 
Vv; & ¥. 
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Dichlorocamphor. By P. Cazenevve and Dipetor (Compt, 
rend., 94, 1058—1059).—Dichlorocamphor (this vol., p. 738) is in- 
soluble in water, but imparts to itits peculiar odour. When placed on 
the surface of water, it exhibits gyratory movements, similar to those 
of camphor. It is insoluble in cold, but readily soluble in hot alcohol, 
in chloroform, carbon bisulphide, and ether. The ethereal solution 
crystallises with difficulty, and the ether appears to form a molecular 
combination with the dicklorocamphor. The latter, unlike camphor, 
is insoluble in acetic acid. It combines with aldehyde in aqueous 
solution, forming a liquid heavier than water, but does not liquefy 
when triturated with chloral hydrate. Its sp. gr. is 42; it melts at 
96°, and solidifies at 95°, but remains soft and pasty below 70°. The 
monochloro-camphor described by Wheeler melts at 95°. The rotatory 
power of dichlorocamphor for {#]; = + 57°3°, and is constant in 
both alcohol and chloroform. Dichlorocamphor crystallises well only 
from alcohol, in right rhombic prisms, with brachydiagonal domes, 
and with difficult cleavage in two directions parallel with the faces of 
the prism. When the crystals form rapidly, the faces of the prism 
are much elongated, and the crystals are long friable needles; when, 
on the other hand, they form very slowly, the prismatic faces are but 
little developed, and the crystals have an octohedral appearance. 

C. H. B. 

Two Isomeric Dibromocamphors and Monobromocamphor. 
By J. Kacuter and F. V. Spitzer (Monatsh. Chem., 3, 205—221).— 
Monobromocamphor, discovered by Perkin in 1865, forms colourless 
monoclinic crystals, melts at 76°, boils without decomposition at 274’, 
and is reconverted into camphor by the action of alcoholic potash, or 
by heating it in alcoholic solution with sodium-amalgam. R. Schiff, 
by heating it with nitric acid, obtained a crystalline substance, 
C,oH,,NO;, which he regarded as bromonitrocamphor. 

By the further action of bromine, monobromocamphor is converted 
into dibromocamphor, the statements respecting which by different 
authors exhibit considerable divergencies, due, as the following expe- 
riments will show, to the existence, not previously suspected, of two 
isomeric dibromocamphors (a and £). 

a-Dibromocamphor is obtained by heating 1 mol. monobromo- 
camphor with 1 mol. bromine in sealed tubes at 120°, and separates 
from the resulting syrupy liquid as a crystalline mass, which dissolves 
with moderate facility in alcohol, and is deposited therefrom in pris- 
matic needles melting at 61°. 

8-Dibromocamphor is obtained by heating monobromocamphor with 
bromine in the ratio of CjH,,;BrO to 3Br for six or eight hours in 
sealed tubes at 120—125°, whereby a brown syrup is formed, which 
slowly deposits crystals, and when mixed with absolute alcohol, 
immediately yields a pulverulent crystalline mass, only slightly soluble 
in alcohol, even at the boiling heat, and separating from the solution 
in thick rectangular plates, having also the composition C,H,Br,0, 
but melting at 114—115°. The mother-liquor contains monobromo- 
camphor. The f-modification of dibromocamphor is also formed by 
heating the a-modification with 2 at. bromine in sealed tubes at 
120—125° for six to eight hours. A red laminar sublimate then forms 
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in the upper part of the tube, apparently consisting of an unstable 
compound of C,,H,,Br,O with bromine, which it gradually gives off, 
leaving 2-dibromocamphor (m. p. 61°). The greater part of the pro- 
duct, however, is a brown-red viscid liquid, which, when mixed with 
alcvhol, immediately deposits a crystalline powder, having, after re- 
crystallisation from alcohol, the composition C,.H,,Br,0, and melting 
at 114—115”°, which is the characteristic melting point of 8-dibromo- 
camphor. 

The differences between the two modifications of dibromocamphor 
are shown in the following table :— 


Crystalline form..........| Rhombic: @:5:¢ = Rhombic: @:b:¢ = 
| 07925: 1: 05143. Ob- 09501 : 1 : 1°35206. 
served faces, oP g, Observed faces oP, 


| Px, PS, oP. Px, Px. 
| 
Solubility ......... .... Very soluble in alcohol, | Sparingly soluble in alco- 
ether, ethylacetate, and hol, ether, ethyl acetate, 
light petroleum. and light petroleum. 
Alcoholic potash ........ | Monobromocamphor, and | Oil smelling like turpen- 
finally camphor. tine, and distilling be- 


tween 150° and 230°. 


Nascent hydrogen from so- | Monobromocamphor ; Hydroxycamphor, 
dium-amalgam with di-| finally camphor. aoe), boiling at 
lute alcohol. 258—260 


Nascent hydrogen from so- | Camphor ..............+| Camphor. 
dium-amalgam and ether | 
saturated with hydro- | 
chlorie acid, in etheric | 
solution 


Sodium and carbonic anhy- |Camphocarboxylic acid, | Resinous masses. 


dride C,,H4,03,* melting at 
123—124°. | 
Phosphorus pentachloride.. No reaction ............ No reaction. 


Fuming nitric acid ...... Nitrogen and a brominated | Dibromomononitrocam- 
oil. | phor, C\oH,3Br.N Oz, 
m. p. 126°. 


H. W. 


Crystalline Forms of Dibromocamphor. By V. v. Zrpna- 
rovICH (Monatsh. Chem., 3, 231—236).—The two modifications of this 
compound, « melting at 60—61°, B at 114—115° (supra), both erys- 
tallise in the rhombic system, with the following axial ratios— 


B 
a:b:¢ = 0°7925 oe 0°5143; 0°9501 : 1: 0°5206, 


* Misprinted in the original C.)H3.0,. 


“17 a 
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and separate from alcoholic solution in crystals exhibiting the com- 
bination coPco.Pco.coP. The f-crystals, from predominance of the 
brachypinacoid, appear as rectangular tablets with bevelled edges; 
they are mostly elongated in the direction of the brachydiagonal and 
at most 2mm. broad by 1 mm. thick. Rarely and with very small 
development occur the faces Pa, coP2, and P. Cleavage indistinct 
parallel to OP. 

The following table exhibits a comparison of the most important 
angles in the two modifications :— 


°o260O0UmDmhlhUc" OU CD 


oe 


Pg : Pg. Pa : PS. oP : oP. P: wPg. 
a. 54° 26’ 65° 58’ 76° 471’ 66° 40’ 
B. 55° 0’ 57° 26 87° 4/ 65° 27" 


In both modifications the plane of the optic axes is parallel to OP. 
H. W. 


Galangin and Alpinin. By E. Jauvns (Ber., 14, 2807—2811).— 
As already stated (this vol., 209), these two bodies are found in galanga 
root together with campheride. 

Galangin, Cs;HiOs, crystallises from absolute alcohol in pale yellow, 
six-sided tablets, or in flat prisms containing } mol. of alcohol of 
crystallisation, which they lose at 100—110°. It crystallises from 
aqueous alcohol in yellowish-white needles, having the composition 
C,;H,O; + H,O, losing the water at 130—140°. It is insoluble in 
water, easily soluble in ether, and sparingly in benzene and boiling 
chloroform. It dissolves in 68 parts of alcohol (90 per cent.), and in 
34 parts of absolute alcohol. In its reactions with alkalis and ferric 
chloride, it resembles campheride ; in alcoholic solution, lead salts pro- 
duce an orange-yellow precipitate of C,;H,O;Pb. Strong sulphuric 
acid dissolves it, forming a yellow non-fluorescent solution, and fuming 
sulphuric acid gives a similar solution ; whilst with campheride it 
gives a green or red solution. Triacetogalangin, C,;sH,O;Ac;, obtained 
by heating galangin with sodium acetate and acetic anhydride, forms 
colourless needles, insoluble in water, but soluble in aqueous alcohol 
(m. p. 140—142°). Dibromogalangin, C\;sH;Br,0;, formed by adding 
bromine (1 part) to galangin (2 parts), is insoluble in water, and only 
sparingly soluble inalecohol. A more highly brominated product is also 
formed, which is more easily soluble. Nitric acid converts galangin 
into benzoic and oxalic acids; these products are also obtained by 
fusion with potash, together with a phenol. 

By repeated fractional crystallisation from aqueous alcohol (70— 
80 per cent.), a small quantity of alpinin, C,;H,.0,, has been ob- 
tained; it crystallises in pale-yellow needles (m. p. 172—174°). It 
exhibits a great resemblance to campheride in its properties and re- 
actions. P. P. B. 


Chemical Constituents of Stereocaulon Vesuvianum. By 
M. Coppota (Gazzetta, 12, 19—27).—The author examined this lichen 
some time ago (Abstr., 1880, 382), and found in it succinic acid, 
whilst Paterno by treating it with ether, obtained atranoric acid (ibid., 
551). In order to explain this apparent discrepancy, the author has 
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in taken up the investigation, first of all exhausting the lichen 
with ether, and then treating it with milk of lime. The residue left 
on evaporating the ethereal solution, was separated into two portions 
by fractional crystallisation from chloroform: the more soluble of 
these is a mixture of brilliant well-formed crystals with a white 
crystalline substance; both forms appear to be atranoric acid. The 
crystals (m. p. 191°) were measured by Scacchi, and found to be 
trimetric orthagonal (orthorhombic). 


a:b:c¢ = 1: 0°3983 : 0:3064. Two planes of cleavage. 


The portion less soluble in chloroform is a fine powder, which, 
under the microscope, is seen to consist of very minute needles ; it is 
not homogeneous, however, but appears to be a mixture of two sub- 
stances, which may be separated to a certain extent by treatment with 
boiling chloroform in quantity insufficient to dissolve the whole. The 
portion remaining undissolved, after being crystallised from absolute 
alcohol, forms microscopic prisms with rectangular base; it decom- 
ses at 225°, without melting. 

When the lichen which has been exhausted with ether is treated with 
milk of lime, it yields a solution containing calcium succinate. The 
succinic acid was identified by the usual reactions, and by the analysis 
of the free acid and of its barium compound. C. E. G. 


Conversion of Pyrroline into Pyridine. (Preliminary Notice.) 
By G. Cramician and M. Dennsrepr (Gazzetta, 1882, 154).—By the 
action of chloroform or bromoform on potassium-pyrroline, two bases 
are obtained, having respectively the formule C;H,CIN and C;H,BrN, 
and identical in boiling point, &c., with the corresponding compound 
obtained directly from pyridine. Nascent hydrogen transforms 
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Monobromopyridine. By L. Danesi (Gazzetta, 1882, 150—151). 
—This compound, discovered by Hofmann in 1879 (Ber., 12, 990), is 
prepared by heating pyridine hydrochloride with bromine in sealed 
tubes at about 200°; distilling the contents in a current of steam, to 
expel dibromopyridine formed at the same time; then adding potash 
to alkaline reaction ; distilling again ; mixing the oily distillate with 
excess Of hydrochloric acid; and repeating the same course of treat- 
ment in order to expel the last portions of dibromopyridine. From 
the resulting liquid, after addition of potash, ether extracts the mono- 
bromopyridine, together with traces of the dibromo-compound and 
unaltered pyridine, which may be removed by fractional distillation, 
the liquid passing over at 169—170° being the pure monobromo- 
derivative. 


; chloropyridine into a hydrochloropyridine, and removes the bromine 
‘ from bromopyridine, producing a mixture of pyridine and hydro- 
q pyridine. The authors consider it most probable that the halogen in 
l these bases stands in the para-position to the nitrogen-atom, e.g. :— 
HC OH 

KK ou. 

‘ HC CH H. W. 

1 

y 
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Monobromopyridine thus prepared is a liquid slightly soluble in 
water, to which it imparts an alkaline reaction. It dissolves readily 
in hydrochloric acid, and platinic chloride throws down from the solu- 
tion the platinochloride (C;H,BrN,HCl).,PtCl, which is slightly 
soluble in water, and is decomposed by pressure between the fingers, 
emitting the odour of the free base. The mother-liquors of the 
platinochloride deposit, on slow evaporation, some very fine crystals, 
which have not yet been examined. 

The following note is added by Cannizzaro:—The bromopyridine 
prepared as above is identical with that which Ciamician and 
Dennstedt obtained by the action of bromoform on pyrroline, as 
shown by the agreement of the boiling points and other physical 
characters, and of the crystalline forms of the platinochlorides. 

a. @. 


A Homologue of Quinoline. By O. Dorsyer and W. v. Mitire 
(Ber., 14, 2812—2817).—This base is obtained by heating to about 
180° a mixture of 30 parts of glycol, 14 of aniline, 14 of nitrobenzene, 
and 38 of strong sulphuric acid in a vessel connected with a reversed 
condenser. The product of the reaction, after removal of nitrobenzene 
by passing steam through it, is treated with caustic soda, and the base 
driven over by steam. On fractionating this distillate, the chief 
portion boils at 238—239°, and consists of a base having the composi- 
tion CyH,N. It is a colourless highly refractive liquid, having an 
odour resembling that of quinoline. Its salts are easily soluble in 
water; the chromate is a well-defined crystalline salt, aud the auro- 
chloride is obtained in the form of yellow crystals. The platinochloride, 
(C,H ,N,HC1).,PtCl, forms orange-yellow needles, soluble in hot 
water, from which it crystallises in reddish-orange prisms. The 
formation of this base may be represented as follows :— 


C,H,N + 2C.H,0, + O = C,.H,N + 5H.O. 


The composition of this base, also the fact that glycol has been 
shown to yield aldehyde and crotonaldehyde (Nevolé, Bull. Soc. Chim., 
25, 289), lead the authors to interpret its formation as arising from 
the presence of crotonaldehyde, thus :— 


C,H,O + C,H,N + O = CyH,N + 2H,0. 


This supposition receives considerable support, from the fact that 
this same base is obtained by heating 80 parts of paraldehyde, 40 of 
aniline, 45 of nitrobenzene, and 1V0 of strong sulphuric acid. 

P...P. &. 

Quinoline Tartrate and Salicylate. By G. Friese (Ber., 14, 
2805—2806).—The author has analysed the ‘‘ chinolinum tartaricum” 
prepared synthetically by Messrs. Hofmann and Schétinsuck and used 
as a febrifuge; the composition of this preparation is expressed by the 
formula 2C,H;N + 4C,H,O,. The quinoline prepared from this salt 
was found to boil at 235°65° (corr.), and for its identification the 
author recommends the sparingly soluble and beautifully crystalline 
chromate. The tartrate, when decomposed by heat, yields quinoline 
and an organic acid. 
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Quinoline salicylate is a reddish-grey slightly crystalline powder, 
and has the composition C,H,;N + C;H,Qs. P. P. B 


a-Hydroxyquinoline. By K. Bepatt and O. Fiscner (Ber., 15, 
683—684).—The authors have shown (this vol., 413) that the hydroxyl- 
group in a-hydroxyquinoline is in the same position as the amido- and 
nitro-groups of the amido- and nitro-quinoline described by Kénigs; 
and that with potassium cyanide, quinolinesulphonic acid gives a meta- 
cyanoquinoline, from which is produced a carboxyl acid identical with 
that obtained by Skraup and Schlosser from metanitrobenzoic acid. 
In the present communication it is shown that the cyanogen com- 
pound consists of two meta- and probably ortho-cyanoquinolines. 
These arise from two quinolinesulphonic acids, which on account of 
the similarity of their crystalline form and solubility, are not sepa- 
rable ; the authors propose to subject them to more minute examina- 
tion. As the authors’ a-hydroxyquinoline is volatile in a current of 
steam, it would appear to be the ortho-compound; a view which is 
further confirmed by the identity of this a-hydroxyquinoline with that 
obtained by Skraup from orthonitro- and orthamido-phenol. 
se 
Cotarnine. By EK. v. Gericnten (Annalen, 212, 165—202).—In 
a former paper (this volume, p. 331) the author described a 
serizs of bodies produced by the action of bromine on an aqueous 
solution of bromotarconine hydrochloride, C,,H,BrNO,,HCl, all of 
which are derivatives of pyridine, and for the most part closely re- 
lated to Hofmann’s dibromopyridine. The experiments described in 
the present paper were made with the view of throwing further 
light on the constitution of these bodies, and of cotarnine itself. 

By the action of bariam hydroxide on methylbromotarconium 
iodide, or the corresponding hydrochloride, formaldehyde, CH,0, is 
evolved, and methylbromotarconinic acid is produced— 


C,,H,BrNO,,MeI + 2baOH = C,H,-MebaBrNO, 


Barium methylbromotarconinate. 
+ CH,O + bal + H,O, 


and C,,H,BrNO,,MeOH + H,O = CH,O 
+ C,,H;,MeBrNO, + H,0; 


Methylbromotarconinic acid. 


and the homologous ethyl-compound treated in like manner, yields 
formaldehyde and ethyl-bromotarconinic acid. 

The action of hydrogen chloride on methyl-bromotarconinie acid 
gives rise to the hydrochloride of a non-azotised acid, tarconic acid, 


CyH,NO, : 
C,,H;MeBrNO, + 2HCl = MeCl + HBr + C,H,;NO,;,HCI, 


and the same body is formed by heating ethyl-bromotarconinic acid 
with hydrochloric acid. This result shows that in the dimethylisa- 
tion of methylbromotarconinic acid, the methy|l-group removed is the 
same as that which, in the molecule of the methiodide, was directly 
attached to the bromotarconine. 
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The formation of the bromotarconine derivatives previously de- 
scribed by the author (C0. J., 1881, Abstr., 445) exhibits a certain 
analogy to that of methyl-bromotarconinic acid, tarconic acid, é&e. 


When bromotarconine is heated with water at 140°, there is formed, Z 
together with the colouring matter called cupronine (loc. cit.), a non- “ 
brominated body, tarnine, C,,H,NO,, the reactions of which are ta 
very similar to those of bromotarconine. Its formation (as hydro. a 
bromide) is represented by the equation C,H ,BrNO, + H,0 = ‘n 
C,H,NO,HBr. Bromotarconine heated with hydrochloric acid yields ue 
a body, CoH N.O«, called nartine. Its formation takes place as shown 
by the equation :— 
2C,,HsBrNO; + 2H,0 = 2HBr + 2CO + Hy + CoHisN20.. di 

The following are a few details respecting the preparation and pro- bre 
perties of the bodies above mentioned :— cal 

Methylbromotarconium todide, C,hH,;BrNO,,Mel, prepared by heating sol 
anhydrous bromotarconine for two hours on the water-bath with hee 
methyl iodide, may be extracted from the product with water, and aqt 
obtained by concentrating the aqueous solution in long yellow anhy- bul 
drous needles. It dissolves readily in cold, very easily in warm of 
water, also in alcohol,. but is insoluble in ether. It turns brown at by 
170°, and melts at 203—204° to: a. greenish-black liquid, giving off dee 
methyl iodide and formaldehyde, and yielding a crystalline sublimate solu 
of trioxymethylene. On cooling the melt solidifies to a black mass, by 
which has a copper-coloured metallic reflex, and dissolves in water it f 
with deep green colour; and on mixing this solution with sodium eXCE 
carbonate, bromotarconine is precipitated in a mass of slender needles. viol 
At the same time formaldehyde is produced (indicated by its odour), heat 
hydrogen bromide is given off,.and basic salts of more highly con- E 
stituted bases are formed, to which the change of colour appears to be com] 
due. The chloride, obtained by digesting the solution of the iodide yello 
with silver chloride, yields with platinic chloride a yellow crystalline in CO 
precipitate of the salt (C,,H,BrNO;,MeCl),,PtCl. By decomposing insol 
the iodide in aqueous solution with silver oxide, a reddish strongly With 
alkaline liquid is obtained, which when slowly evaporated yields the JB ‘isso 
base, C,,H,BrNO;,MeOH, in small orange-red needles, usually aggre- crysti 
gated in spherical groups. solub| 

Ethylbromotarconium iodide, C,HyBrNO,;EtI, prepared like the yelloy 
methyl-compound, crystallises from concentrated aqueous solution in & 2cid. 
tufts of very long, shining, light yellow needles, melting at 20i— [F colow 
206°. 

The combination of the higher alkyl iodides with bromotarconine 
takes place with much greater difficulty, and is attended with the J prepay 
formation of larger quantities of resinous products. The amyl com- & tloccy] 
pound crystallises from aqueous solution in geodes of shining yellow & tate s] 
needles. like th 

Methylbromotarconinic acid, C\,H\BrNOs,, is formed, with evolution Tare 
of formaldehyde, during the evaporation of an aqueous solution of FF on hea 
methylbromotarconium hydroxide, but it is more readily prepared by & chloric 
the use of baryta-water, as above indicated (p. 869). It erystallise’ J cooling 
in short, yellow, brittle, shining prisms, which give off their water JB salt is ; 
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(2 mols.) at 100°. Itis nearly insoluble in cold, only slightly soluble 
in hot water, dissolves with moderate facility in hot, less readily in 
cold alcohol, and is insoluble in ether. It gradually darkens at 215°, 
and melts at 223°. It is indifferent to vegetable colours,.and forms 
saline compounds both with:bases and with acids, yielding with cer- 
tain mineral acids splendidly crystallised salts. The hydrochloride 
erystallises in tufts of needles or inshort thick prisms, dissolves easily 
in cold water, and forms with platinie chloride:a yellow precipitate 
made up of fine needles, having the composition 


(C,,HiBr.NO;,HCl).,PtCh, 


dissolving with moderate facility in dilute hydrochloric acid. Methyl- 
bromotarconinic acid dissolves in sodium carbonate and very easily in 
caustic alkalis. Its sodium salt‘separates from.a somewhat concentrated 
solution in stellate groups of long light-yellow needles, which when 
heated turn red, and then.decompose with evolution of pyridine. The 
aqueous solution of the acid forms with cupric salts a greenish-yellow 
bulky precipitate of the salt (C,,HyBrNOs),Cu, easily soluble in excess 
of mineral acids, but insoluble in acetic acid; it is not precipitated 
by barium chloride or nitrate; but gives with barium hydroxide a 
deep yellow precipitate of the salt (C,,H,BrNO,),Ba. The aqueous 
solution is. not precipitated by lead acetate, normal or basic, or 
by stlver nitrate. With ferric chloride, at ordinary temperatures, 
it forms a finely divided red-brown precipitate, which on adding 
excess of ferric chloride, or on very gentle heating, turns to deep 
violet (like the salicylic acid reaction), changing to brown on stronger 
heating. 

Ethylbromotarconinic acid, C,,H,,BrNO;, prepared like the methy)- 
compound, is somewhat more soluble in hot water, and crystallises in 
yellow shining needles containing 2H,O. It dissolves. very sparingly 
in cold, with moderate facility in hot water, easily in alcohol, but is 
insoluble in ether. Its hot aqueous solution is perfectly neutral. 
With acids and with bases, it reacts just like the methyl-compound, 
dissolving in mineral acids and in acetic acid. Its. hydrochloride 
crystallises in furcate groups of slender yellowish-white needles, easily 
soluble even in cold water.. The platinochloride crystallises in slender 
yellow needles, easily soluble in water acidulated with. hydrochloric 
acid. The acid dissolves easily in strong sulphuric acid with yellow 
colour, changing to-brown-red on heating. Its copper salt, 


(C,.H,, BrN O;)2Cu, 


prepared like the corresponding methyl-compound, is a yellow-green 
flocculent precipitate. With baryta-water, it forms a yellow precipi- 
tate sparingly soluble in hot. water.. With ferric chloride, it reacts 
like the methyl-compound. 

Tarconic Acid, CyyH;NO3.—The hydrochloride of this body is formed 
on heating methyl- or ethyl-bromotarconinic acid with strong hydro- 
chloric acid in a sealed tube at 150—160° (p. 869), and separates on 
cooling in stellate groups of long, brittle, brown-yellow prisms. This 
salt is sparingly soluble in cold, more freely in boiling water, insoluble 
3m 2 
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in acids; and only slightly soluble in hot alcohol, easily in sodium 
hydroxide or carbonate, forming a brown-yellow solution. 

Tarnine, CyH,NO, or CH N,O,.—This base, and cupronine, 
CoHis.N.0,, are formed, as hydrobromides, by heating bromotarconine 
with water in a sealed tube at 130° for four hours. The tube then 
becomes filled with long yellow crystals of tarnine hydrobromide and 
dark-coloured needles of cupronine hydrobromide, blue-green by 
transmitted light, and having a splendid coppery lustre by reflected 
light. On opening the tube, carbon dioxide escapes. The two hydro. 
bromides may be easily separated by digestion with a large quantity 
of cold water, which dissolves only the tarnine salt ; and the resulting 
solution mixed with sodium carbonate deposits the base in gelatinous 
brown masses of very slender needles. 

Tarnine is moderately soluble in hot water, very easily in dilute 
alcohol, insoluble in ether. It crystallises from its solutions in long 
very thin orange-red silky needles, which give off their water in the 
exsiccator and assume a scarlet colour. It does not melt at 290°. 
With acids, it forms well-crystallised salts, which, however, are par- 
tially decomposed by water. The hydrochloride forms stellate groups 
of pale yeliow, slender needles, easily soluble in cold water, less easily 
in cold alcohol, readily in hot alcohol. The platinochloride, 


(C,,H,NO,HC1)2,PtCh, 


is a precipitate consisting of light yellow microscopic needles, 
sparingly soluble in cold water, easily and with decomposition in 
warm water, easily also in hot-alcohol and in warm strong hy4dro- 
chloric acid, from which latter it crystallises in long needles. 

Tarnine is precipitated from its solution by alkaline carbonates and 
hydroxides (distinction from nartine). Heated with soda-lime, it 
gives off a distinct odour of pyridine. In strong sulphuric acid, it 
dissolves without coloration, the solution when heated turning brown- 
red. Heated with strong hydrochloric acid at 160°, it gives off car- 
bonic oxide, and is converted into nartine. 

The yield of tarnine from bromocotarnine is scarcely 10 per cent. 
Its formation is represented by the equation C,,H,BrNO; + H,0 = 
HBr + Cy HeNO,. 

Cupronine, CoH,sN,O,.—This base is preeipitated from the solutions 
of its salts by hydrogen-sodium carbonate as a black powder. It is in- 
soluble in hot water, hot alcohol, ether, and benzeue, but dissolves easily 
and with deep brown colour in aqueous sodium carbonate or hydroxide 
(distinction from cuprine, Abstr., 1881, 314). Strong sulphuric and 
hydrochlerie acids dissolve it with fine fuchsine-red colour, passing 
into blue-violet on addition of water. It dissolves in dilute mineral 
acid with blue-violet colour. The hydrochloride, CoH,N,O,,HC), 
crystallises in needles having a coppery lustre. The base is not altered 
by heating with concentrated hydrochloric acid at 100°. The yiell 
of cupronine from bromotarconine is about 10 per cent. Its mode of 
formation has not yet been distinctly made ont. 

Nartine, C.oHi¢N,Og.—This base is obtained as a dihydrochloride by 
heating bromotarconine in sealed tubes with hydrochloric acid at 12) 
—140°. Its properties and reactions have already been sufficiently 
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described in this Journal (Abstr., 1881, 445). The author, in the 
present paper, changes its name to nartic acid, but the reason for this 
change is by no means obvious, as in all the compounds described, the 
body plays the part of a base. 

The remainder of the paper is devoted to speculations concerning 
the molecular constitution of the bodies above described, and of cotar- 
nine. H. W. 


Action of Sodium on Lupinine. By G. Baumert (Ber., 15, 631 
—633).—Schulz has stated that by the aetion of sodium on lupinine 
two molecules of water are removed successively to form first a com- 
pound, C\HiNO, and secondly a compound, C,,H,;N. The author 
has repeated Schulz’s experiments under various conditions, and finds 
that by the action of sodium on lupinine hydrogen is evolved; but 
he was unable to extract anything but lupinine from the fused pro- 
duct. 7. ae We 


Anhydrolupinine. By G. Baumert (Ber., 15, 634—636).—The 
author has put forward the view that by the action of concentrated 
hydrochloric acid on lupinine a molecule of water is removed with 
formation of an anhydrolupinine, C,H yN.0,—OH, = C,,H;,N,0 (this 
vol., p. 229). In order to confirm this view, the author has studied 
the action of phosphoric anhydride on lupinine, and obtained, besides 
oxylupinine, a substance identical with this anhydrolupinine. The 
oxylupinine is separated by the sparing solubility of its platinochlo- 
ride, and to the mother-liquor from the oxylupimine platinochloride 
crystals, alcohol is added which separates out the anhydrolupinine 
platinochloride in large quadratic tables. The free base was not 
isolated in the pure state; it rapidly turus red, and ultimately brown ; 
undergoing decomposition at the same time. ve SS, 


Discovery of Alkaloids from Proteid Animal Matter. By A. 
Gautier (Compt. rend., 94, 1119—1122).—A historical summary. 

C. H. B. 
Isocholanic Acid. By P. Larscuinorr (Ber., 15, 713—718; also 
Journ. Russ. Chem. Soc., 1882, 170—175).—A continuation of the 
author’s researches (Abstr., 1880, 722). The differences between the 
observations of Tappeiner and those of the author on the water of 
crystallisation of the barium salts and the action of nitric acid on 
cholanic acid, most probably arise from the fact that Tappeiner was 
dealing with a mixture of two isomerides. 
The author has shown that by the oxidation of cholic acid with per- 
manganate or chromic acid, two isomeric acids are produced, viz., 
cholanic acid and isocholanie acid. The iso-acid differs from its iso- 
meride in the following particulars :— 
(1.) The barium salt of the former is sparingly soluble in hot and 
cold water ; the barium salt of the latter is easily soluble in cold water. 
2.) A solution of the barium salt of the former is not precipitated 
by carbonic acid, whilst a solution of the barium salt of the latter is 
easily precipitated. 
(3.) The iso-acid forms a characteristic crystalline hydrogen potas- 
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sium salt, whilst the ordinary acid forms ‘no such salts. The iso-acid 
differs also from its isomeride in its solubility in water, and in its 
specific rotatory power [a@]p = + 73°3 (1 = 300 p = 1°9327 grams in 
100 c.c.), while Tappeiner finds [a]p = 53, and Kutscheroff [a |p = 88 
for cholanic acid. Isocholanic acid forms delicate pearly scales 
(m. p. 239°; cholanic acid melts at 285°). 

The salts of isocholanic acid have a similar composition to those of 
cholanic acid, the neutral salts being represented by the formula 
CyHs MO, the hydrogen salts by the formula Cx»H,;MO,. The 
neutral potassium salt crystallises in fine hairy needles, stable in the 
air, and soluble in water and dilute alcohol. The hydrogen potassium 
salt is a crystalline sparingly soluble precipitate; its solubility in. 
creases with rise of temperature, and from hot saturated solutions it 
separates in delicate needles. The neutral barium salt, 


C,H;,Ba,O »o HO, 


is amorphous, sparingly soluble in cold water; it is altered even by 
exposure to air, to form probably a more stable combination of com. 
position CyH.,BaOs. The lead salt is obtained as an amorphous pre. 
cipitate by adding lead acetate solution to ammonium isocholanate, 
The silver salt is a thick amorphous precipitate, the copper salt a 
voluminous: amorphous blue precipitate. Pure cholanic acid is not 
oxidised by warming with nitric acid, but takes up a molecule of water 
and is eonverted: into cholecamphoric acid ; isocholanic acid, however, 
is readily oxidised with production of an acid differing from cholecam- 
phoric acid, but which could not be submitted to a minute investigation 
as the quantity of material was too small. ¥. SY. 


Contributions to the Chemistry of Bile. By G. Hiryrr 
(J. pr. Chem. [2], 25, 97—102).—The remarkable behaviour of the 
galls of Tiibingen cattle with ether and hydrochloric acid has already 
been noticed by the author (J. pr. Chem. [2], 10, 267). It was thought 
that a study of the relative quantities of glycocholic and taurocholic 
acids in different samples of bile would explain why some crystallised 
at once on addition of ether and hydrochloric acid, and other kinds 
refused to do so. To this end, ten samples of bile were analysed, six 
of which gave a rapid crystallisation of glycocholic acid, one a weak 
one, and three none at all; it was found that the quantities of tauro- 
cholic and glycocholic acids respectively were as one to five in the 
samples from which the latter acid crystallised rapidly, and about 
equal in those where no crystallisation at all occurred. That this 
result had nothing to do with the question as to the absolute increase 
or decrease in quantity of each acid in the bile was shown by the fact 
that dilution in the one case did not put a stor to crystallisation, 
whilst in the other concentration did not induce it. 

Again, experiments with mixtures of the pure salts of taurocholic 
and glycocholic acids showed that the relative proportion of the two 
acids present in solution together had very little, if any, effect on the 
crystallisation of the latter. Hence those biles in which there is no 
appearance of crystallisation of glycocholic acid on addition of ether 
and hydrochloric acid, must contain some other body, the presence of 
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which is possibly dependent on the nature of the animal’s diet, and 
which prevents the crystallisation of glycocholic acid under those con- 
ditions. J. K. C. 


Derivatives of Pyrocoll. By G. L. Cramictan and L. Davesi 
(Gazzetta, 12, 28—42).—Phosphorus pentachloride does not act on 
pyrocoll in the cold, but at 220° it yields perchloropyrocoll, CH N20., 
and in much smaller quantity another crystalline substance of the 
composition CyCl»N,O. These two are separated by treating the 
contents of the tubes with ether, in which the perchloropyrocoll is 
insoluble; the latter may be easily purified by washing the crystals 
with water to remove traces of phosphorus chloride, and then boiling 
it with glacial acetic acid to remove traces of the other chlorinated 
compound formed at the same time. Jt is only sparingly soluble in 
boiling acetic acid, and crystallises out on cooling in very thin plates 
of a pale-yellow colour, which melt with decomposition at 320°. The 
other compound, C,CliN2O, produced at the same time as perchloro- 
pyrocoll, is obtained on evaporating the ethereal solution as a dark 
yellow crystalline mass; this is washed with cold alcohol to remove 
resinous matter, and then crystallised from boiling acetic acid in 
which it is readily soluble; the use of a little animal charcoal removes 
the colouring matter. It forms large iridescent prisms (m. p. 195— 
197°) belonging to the trimetric system— 


a:b:¢ = 220620: 1: 0°61196. 


Forms observed, 100, 110, 101, 001 ; observed combinations, 100, 110, 
101; and 100, 110, 001. 

Perchloropyrocoll is not acted on by a cold solution of potassium 
hydroxide, but on boiling the mixture for some time the pyrocoll 
derivative is completely dissolved. On adding an acid to the cold 
solution, a bulky white crystalline precipitate of a-trichlorocarbo- 
pyrollic acid, CsCl;H,NO,, is obtained; this crystallises readily from 
boiling water in tufts of long delicate silky needles containing 1 mol. 
H.O, which, when heated to 150°, decompose violently without 
melting. It is very easily soluble in alcohol and in ether. The 
ammonium salt forms jong colourless needles, soluble in water; the 
barium salt crystallises from alcohol in brilliant colourless scales. 
When perchloropyrocoll is heated at 250° in closed tubes with phos- 
phorus pentachloride for five hours and allowed to cool, the tubes 
contain besides phosphorus trichloride, large colourless crystals of a 
new substance, and a small quantity of unaltered perchloropyrocoll ; 
the latter is in comparatively thick plates of a deep yellow colour. In 
order to isolate the new compound, the phosphorus trichloride is poured 
off, the residue is washed successively with water and alcohol, and is 
then treated with ether, which leaves the perchloropyrocoll undissolved. 
On allowing the ethereal solution to evaporate spontaneously, the new 
substance is deposited in large crystals, which may be purified by 
recrystallisation from acetic acid and ether; in order to remove the 
last traces of resinous matter, however, it is necessary to submit it to 
sublimation, when it is obtained in the form of long, very slender, 
colourless needles (m. p. 146—147°5°) of the composition represented 


— 
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by the formula C;Cl,NO. The vapour has an odour resembing that 
of camphor, and attacks the mucous membrane of the eyes and nose. 
The compound is sparingly soluble in alcohol or cold acetic acid, but 
easily in the boiling acid or in ether. The crystals obtained by spon- 
taneous evaporation of the ethereal solution, or from its solution in 
boiling acetic acid, belong to the monoclinic system— 


a:b:¢ = 073505: 1: 066191; » = + X: + Z = 102° 10’ 50". 


Forms observed, 110, 001,111. Observed combinations, 110, 001, and 
110, 001, and 111. Double refraction negative; p > v. 

The chemical nature of this new compound is not yet made out, 
but from its behaviour with potassium hydroxide it would seem to 
have a constitution quite different from that of pyrocoll: when 
boiled with the alkaline solution, it evolves ammonia in abundance, 
and the potash salt of an extremely deliquescent acid is formed. 

When pyrocoll is dissolved in cold fuming nitric acid, and then 
heated on the water-bath until nitrous vapours cease to be given off, 
it is converted into dinitropyrocoll, C,H,(NO, ).N.O., which is thrown 
down as an orange-yellow precipitate on pouring the acid solution into 
water. It may be purified by erystallising it from boiling glacial 
acetic acid and the use of animal charcoal. It forms deep yellow 
plates, sparingly soluble in ether and somhol even when boiling. 
When heated, it decomposes before fusing; and on platinum foil it 
burns with deflagration. 

Dinitropyrocoll dissolves in cold potash solution with deep yellow 
colour; but if the solution is boiled the dinitro-derivative is decomposed 
with formation of the potassium salt of mononitrocarbopyrollic acid, 
C;H,N,0O,. The acid may be isolated by acidifying the solution with sul- 
phurie acid, and extracting with ether in the usual way. It crystallises 
in pale yellow silky microscopic needles (m. p. 144—146°) containing 
1 mol. H,O. It is soluble in water, alcohol, and ether. The ammonium 
salt forms large deep yellow scales, easily soluble in water; the barium 
salt crystallises in sparingly soluble orange-yellow scales. 


C. E. G. 
Peptones and Alkaloids. By C. Tanrev (Compt. rend., he 1059). 
—A claim for priority over J. Béchamp. SS. 


Composition of Crystallised Albumin from Hemp and 
Castor-oil Seeds. By H. Rirrnavsen (J. pr. Chem. [2], 25, 130— 
137).—Various preparations of albumin from hemp seed were made 
and analysed; their composition showed them to be identical with the 
crystallised albumin previously obtained by the author (J. pr. Chem. 
[2], 23,481). The following is the mean result of the analyses of 
crystallised albumin from hemp and ricinus seed :— 


Hemp seed. Ricinus seed. 


Bie cus soe 50°98 50°88 
ee 6°92 6°98 
Beeb tahesy #5 de 18°73 18°58 
dct ss vedo OrR2 0°77 


Diss dovae wes 22°55 22°79 
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The samples of crystallised albumin therefore from the two sources 
show so close an agreement in composition that they may be assumed 
to be identical; this assumption is borne out by the resemblance in 
their crystalline form, and their behaviour with reagents. They dis- 
solve in tolerably concentrated glycerol to an opalescent liquid, and 
are not reprecipitated therefrom by addition of water, being in fact 
soluble in the latter when quite free from adhering sodium chloride. 
a» E,.6. 
Crystallised Albumin from Pumpkin Seeds. By H. Rirr- 
HAUSEN (J. pr. Chem. [2], 25, 1837—141).—Careful analyses of this 
body, whether burnt with copper oxide or lead chromate, always gave 
a higher percentage of carbon than in the case of albumin from hemp 
seed and castor-oil seed, but in no case were Griibler’s numbers obtained, 
the latter finding 1°8 per cent. carbon and 0-2 per cent. hydrogen 
more than Ritthausen, whose analyses agree very well with those of 
Barbieri referring to amorphous albumin from pumpkin seeds. 

J. K. C. 
Insoluble Modification of Pepsin. By A. Gavurinr (Compt. 
rend., 94, 1192—1195).—The insoluble granules obtained from pepsin 
(this vol., p. 752) are gradually but slowly converted into the soluble 
modification in presence of pure water. This affords proof of Béchamp’s 
supposition (this vol., p. 752) that pepsin is a product of these gastric 
microzymas, as he terms the insoluble granules. The author is, how- 
ever, unable to agree with Béchamp that these granules are living 
organisms which have the power of secreting pepsin. He regards 
them as a purely chemical ferment, without organisation and without 
life, and bases this conclusion on the following facts. The granules 
show no signs of organised structure under the highest magnifying 
power; they do not propagate even under most favourable conditions ; 
they digest albuminoids in presence of poisons which completely 
check the activity of organised ferments, especially such as are of the 
nature of vibrioles, and they act only in presence of free acids, 
whereas bacteria and their germs require a neutral or alkaline 
medium. 

The insoluble granules can be easily obtained from the mucous 
membrane of a pig’s stomach from which all mucus has _ been 
removed. ‘Thus obtained their properties agree with those of the 
gastric microzymas of Béchamp. C. H. B. 


Physiological Chemistry. 


Digestion in the Stomach. By A. Kirrz (Chem. Centr., 1882, 
46).—In normal gastric juice and during the first hour of digestion, 
lactic acid is absent. The acid of gastric juice is hydrochloric, which 
is free to a certain extent. Colour reactions are useless for distinguish- 
ing lactic and hydrochloric acids, as peptone, &c., behave in a similar 
way. Velder’s statement that carcinoma of the stomach is unac- 
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companied by the presence of free acid, whereas free acid is present 
with chronic catarrh, is corroborated. EB, W. P. 


Formation of Fat in Animals. By B. Scnutze (Bied. Centr, 
1882, 239—244).—Geese were fed with a mixture of rye, bran, and 
starch, so arranged that for each pair of birds the nutrient ratio 
should be 1: 5°1, 1 : 7°4,and1 : 9°6; originally'there were eight birds, 
all previously being fed witha mixture whose nutrient ratio was | : 5, 
buat before the experimental mixture was given, two birds were killed 
so as to determine approximately the amount of fat, bone, &c., present 
in the set. At the end of the experiment each bird had received the 
following food constituents in grams :— 


N. R.1:5°1. N. R.1: 7°74. N. R.1:9°6. 


Albuminous N ..| 319°38 318°0 | 237°49 | 237°49| 188°35 188 °35 
Fat ....seee00..| 544°50 542°2 | 404°90 |} 404°90 |} 321°10 | 321-10 
Starch . 2.260 000 12095 50 | 12043 °3 [12884 °60 |12884°60 |13358 -20 |13358 -20 


It was taken for granted that the amides would be completely 
absorbed, therefore only the other undigested constituents were looked 
for in the excrement. 


Amount of Food digested in grams. 


N. R.1: 5:1. N.R.1:7°4, N. R.1:9°6. 


Albuminous N ,.| 112°30 | 111°79 83°75 83°75 55 ‘61 | 55°61 
Asparagin ......| 5f 28 56 °O4 41°85 41°85 33°19 | 
BOS ashak inch ie es 221-80 220 78 205 -00 205 °50 202 -50 


Employing then Voit’s (46°7 per 100 albumin) and Henneberg’s 
factors (100 asparagin for 17°8 fat), it is calculated that each bird had 
formed fat without the aid of carbohydrates to the following amounts in 
grams: 604°89, 602°25, 490°67, 490°67, 396°72, 396°72 respectively. 
The birds having been killed, were found to have put on the following 
amounts of fat: 387°1, 539°3, 515-1, 612°2, 491-9, 471-0, in addition to 
what they had previous to the commencement of the experiment, the 
quantity then present being supposed to be approximately the same 
as possessed by the two geese killed atthe begmuing. As then the 
fat was in excess of that which could be produced by the conversion 
of the nitrogenous matter to the amount of about 20 per cent., the 
conclusion is drawn that when the nutrient ratio is wider than 1 : 5 
the carbohydrates play a distinct part in the formation of fat in the 
carnivora and herbivora. E. W. P. 


Formation of Bile. By Spiro (Bied. Centr., 1882, 244).—The 


percentage of sulphur in bile varies between 1°88 and 3°41, but the 
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variation bears no relation to the kind and quantity of food, and the 
amount seems slightly to decrease with a change of food, increasing 
later on. Of nitrogen, 7°23—10°66 appears, but to what compound 
this large amount of nitrogen belongs is unknown. 

Total solids vary from 4:°09—7°88 per cent.; watery food does not 
affect this. Whilst the bile is but slightly affected by albuminious 
food, the sulphur increases in the urine. nm. WP 


Physiological Activity of Superoxygenated Molecules, espe- 
cially those of Quinine Iodate and Bromate. By C. A. Cameron 
(Chem. News, 45, 227).—The term “ superoxidised” is applied to those 
molecules which contain a larger number of oxygen-atoms than are 
requisite to saturate the other atoms present, but at the same time these 
oxygen-atoms are unsaturated, therefore the compound is unstable. 
As examples of such bodies ‘there are bromic and iodic acids, whose 
alkaline salts are less stable than the iedide or bromide of potassium, 
&e. It was thought that such unstable or superoxidised bodies would 
be more physiologically active than the simpler compounds; such a 
supposition appears to be correct, and quinine iodate and bromate 
are now largely prescribed in place of other compounds of quinine. 
The iodate is prepared by dissolving hydrated quinine in iodic acid, 
and it occurs as fine white pearly-lustred crystals, C.H.sN.O,HIO,, 
which are not altered at 60°. Quinine iodate is soluble in alcohol, 
hydrochloric acid, and in 700 parts of cold water; it is but slightly 
altered by strong sulphuric acid, or by heating at 100°. The bromate 
may be prepared either by directly neutralising quinine with bromic 
acid, or by decomposing the sulphate with barium :bromate, when it 
forms asbestos-like masses, which are not decomposed at the heat of 
the water-bath ; they also dissolve in alcohol, hydrochloric acid, and in 
250 parts of water. Strong sulphuric acid decomposes the bromate 
with detonation. Continued boiling of the solution in water causes 
the formation of a blue coloration, which is bleached by nitric acid. 
Shortly after administration of quinine iodate, iodic and hydriodic 
acids appear in the urine ; later on, the quinine makes it appearance. 

E. W. P. 

Potassium Permanganate as an Antidote to the Poison of 
Bothrops. By Covuty (Compt. rend., 94, 1198—1201).—As the 
result of a number of experiments on dogs, the author concludes (1) 
that the recommendation of potassium permanganate as a remedy in 
cases of bites by venomous serpents is not based on sufficient experi- 
mental evidence ; (2) that it is no antidote to the poison of Bothrops, 
when the poison has entered the blood or the different anatomical 
elements of the tissues. C. H. B. 


Relation between the Isomorphism, Atomic Weights, and 
Toxic Effects of Metallic Salts. By J. Biaxw (Compt. rend., 94, 
1055—1057).—Richet (Compt. rend., 1881) has compared the toxic 
effects of different metallic salts by dissolving them in water and 
placing fish in the solutions, and concludes that there is no relation 
between the poisonous properties and chemical functions of the metals. 
lt is, however, well known that the effect produced by many poisons 
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when brought in contact with the mucous membrane is very different 
from that which they exert when introduced directly into the blood. 
Moreover, in the cases under consideration, the effects would be modi- 
fied by the differences between the coefficients of diffusion of the dif- 
ferent salts, by the rapidity with which they are eliminated from the 
system, and by differences in their local action on the tissues. The 
author has made many experiments by introducing different metallic 
salts directly into the blood of living animals, and finds that the physio- 
logical action of a salt depends on the base, and is not materially 
affected by the nature of the acid. Further, this action is intimately 
connected with the isomorphic relations of the salts, substances in the 
same isomorphous group producing similar effects. In the same 
group, the toxic effect is greater the higher the atomic weight of the 
metal. Amongst thirty metals, the only exception to the last law is in 
the case of potassium and sodium. These metals have not anything 
like the toxic effect assigned to them by Richet. His results were 
affected by the fact that the rate of diffusion of potassium salts is 
much greater than that of any others which he used, and they also 
enter the blood through the branchial membrane much more easily. 
The results obtained by the author with metallic salts are strictly 
analogous to those obtained by Dugardin with homologous series of 
alcohols. ©. BS. 


Chemistry of Vegetable Physiology and Agriculture. 


Peptone-forming Ferment in Plants. By C. Kravcu (Land, 
Versuchs.-Stat., 27, 383—386).— Schulze and Barbieri (this vol., 318), 
and Gorup-Besanez found a peptone-forming ferment in many seeds 
and sprouts. Krauch has followed exactly Gorup-Besanez’s pro- 
cess, and although he obtained the same results (Ber., 7, 1478), comes 
to the conclusion that the substance formed is no ferment. His reason 
is that the biuret reaction is obtained with the original substance, 
even before the “ferment” comes in contact with any albuminoid 
matter. KE. W. P. 


Influence of Space on the Growth of Plants. By E. Woutyy 
(Bied. Centr., 1882, 254—261).—III. Drilling-in the seed produces 
a heavier crop of grain and straw than broadcast sowing, whether the 
seed sown be in equal or unequal quantities. The fertility of the 
plants from drilled seed is the highest, and the quality also, as larger 
and heavier grains are formed. The reasons are probably that by 
drilling the seed is laid more evenly and at the same depth in the 
soil, and also it has been observed that the soil in the drills had a 
higher temperature than when the broadcast method was employed ; a 
saving of 2U—40 per cent. of seed-corn is also effected. Dibbling, 
when like quantities of seed are used is better than drilling, and even 
when less seed is used for dibbling the yield is higher than when a 
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larger quantity of seed is drilled. However, for grasses, clovers, &c., 
which are to be used green, thin broadcast sowing is best for the plants ; 
being close together and more shaded they remain tender and more 
digestible. A special set of experiments are also described, in which the 
distance of the drills from one another was equal, but the amount of seed 
not so ; also when drills were uneven in distance but the seed equal (per 
unit of surface unequal) ; andagain when the drills were unequal but 
the seed per unit of surface equal. In the first case, the maximum yield 
occurs when a definite distance is attained; when that increases or 
diminishes the yield is affected, and the quantity and fertility of the 
plants are better the fewer the plants in a row. In the second case, 
there was also a definite point at which the maximum yield was pro- 
duced, and the wider apart the yield so much the better the crop. In 
the last case, the yield the smaller amount of seed used produced the 
best crop. E. W. P. 


Influence of Certain Substances on Plant Cells and Fer- 
ments. By W. Dermer (Chem. Centr., 1882, 46).—The question 
whether certain processes in plants are due to fermentation or to dis- 
sociation has to be answered by allowing like substances, under like 
conditions, to act upon living cells and ferments. If the first theory 
be correct, then the results of the reactions will be identical. Sprouts 
of barley, wheat, and peas were allowed to remain in contact with cer- 
tain solutions, and these were compared with a mixture of malt extract 
and starch added to the same solutions. The results were, neither the 
vitality of the sprouts nor the action of the ferments were destroyed 
by grape-sugar; salicylic acid and copper sulphate destroyed both ; 
the vitality of the sprouts was destroyed, but not that of the ferment, 
by phenol, quinine hydrochloride, carraway oil, and chloroform ; 
phosphoric aud citric acids destroyed the ferment, but not the sprouts. 
From these results, it is inferred that the change in plants is not due 
to fermentation. E. W. P. 


Origin of Saccharine Substances in Plants. By A. Perrey 
(Compt. rend., 94, 1124—1125)—The author has estimated the 
amount of sugar in different parts of the kidney-bean plant at differ- 
ent stages of growth, with the following results. The numbers give 
the percentages of sugar in the dried plant :— 


Glucose. Saccharose. 

Cc - > 4 as es, 

Leaves. Stalks, Leaves. Stalks. 
EOD bisa a ede 16 2°5 56 9-0 
» 29th -= a= 56 3'8 
July POP tisees -- 3°6 41 ol 
gj) REET i ew ve — 2°0 0°8 5°0 
—  eerrr — 11 2°2 64 
August 13th... — 0-9 traces 3°0 
= Sth .. 10 1°4 2°4 2°8 
September llth 1:2 2°3 42 30 
- Zurd 14 15 4-2 2:7 


882 ABSTRACTS OF CHEMICAL PAPERS. 


From June 29th to July 29th, glucose does not exist in the leaves, but 
it appears in the stalks on July 7th, and is present on July 29th. It 
would therefore appear that glucose is not a direct product of the 
elaboration of chlorophyll. Saccharose, on the other hand, is present 
in the leaves. from June 29th to July 29th, and the simultaneous 
absence of glucose would appear to show that saccharose is a direct 
product. of the elaboration of the green cellules, and that its formation 
does not depend on the decomposition of starch expressed by the equa- 
tion 3C,H,O; + H,O = 2C,HwO; + CsH.0.. Glucose was not found 
unaccompanied by saccharose in any part of the kidney-bean, oat, or 
maize plant, from which it would appear that the former is a product 
of the hydration of the latter. The small quantity of starch in the 
chlorophyll cells is probably produced by a secondary reaction between 
the saccharose and glucose, which unite in the proportion of equal 
molecules: this reaction is secondary in the leaf, but becomes the 
principal reaction in the grain. Frequently the molecules of glucose 
are more numerous than those of saccharose, and it is possible that 
this glucose which does not form starch, plays an important part in 
the formation of complex glucosides or of nitrogenised bodies. 

Under the term glucose are included those sugars which reduce 
Fehling’s solution directly,.and under the term saccharose those which 
reduce it after inversion. C. H: B. 
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Reducing Action of Living Protoplasm. By O.. Loew and 
T: Boxorny (Ber., 15, 695—698),—Reinke (Ber., 15, 107) has-observed 
that the presence of aldehyde substances in plants, as detected by 
the authors’ reaction with silver nitrate, is only a property of the pro- 
toplasm of the chlorophyll. But the authors show that cotyledons of 
the helianthus, the hairs of plants,.the cells of fruits, and the sap of 
the pine and the oak, give an aldehydic reaction, as well as many of 
the higher fungi, the alg, and many infusoria. It is further shown 
that many objects which under ordinary conditions show this reaction, 
yet may give a negative result, as spirogyra in the act of copulation, 
or protoplasm in which is embedded a large quantity of lecithin.. With 
animal protoplasm, no result could be obtained, owing to its death 
before the reaction could set in, or to the presence of chlorides and 
nitrates: However, it is well known that after application of silver 
nitrate,.metallic silver appears in various parts of the body, espe- 
cially in the corium, which is doubtless dependent on the aldehydic 
reaction of the living protoplasm. It is also noticed that while the 
cotyledons of the helianthus reduce silver nitrate, yet the cotyledons 
of peas do not show this reaction ; the difference may be due to the 
presence of lecithin in the latter. A similar difference is. observable 
with osmie acid, which the tissues of the helianthus reduce. to metallic 
osmium, while the tissues of the pea reduce it only to osmic oxide by 
the amido-acids which arise from.the decomposition of the albumin. 


V. H. V. 


Influence of Light on the Germination of Grass-seeds. By 
F. Nosse (Landw. Versuchs.-Stat., 2'7, 346—355).—According to 
Wagner, the seeds of Poa pratensis germinate more rapidly in the light 
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than in thedark. This statement being in direct opposition to those of 
Ingenhouss, Fleischer, and others, it was determined to investigate the 
matter as fully as possible, and for that purpose arrangements were 
made that germination should take place in the light and in the dark 
in (1) moist sand ; (2) in thick moist filter-paper ; (3) in. garden mould. 
Of the seeds of Poa pratensis, 65°5 per cent. germinated during July 
in the dark, and 55:17 in the light ; and in August, of a fresh sample 
65°5 and 46°25 per cent. germinated. Here we find'a retarding influence 
exerted by light. Moreover,.not only is the total percentage of seeds 
germinated in light lower, but the commencement of the change is 
later. In a second set of experiments with the same seeds, sown in 
January and in August, the percentages were, in January, 67 in the 
dark, and 61°8 in the light; whilst fer August, we find 70°17 and 
585 per cent. respectively. Here again the retarding influence of 
light manifests itself, the depression being greater in July than in 
January, evidently by reason of the increase in the duration of the 
light. With Ductylis glomerata, however, there seems to have been no 
difference, the figures: being practically the same. Samples of Phlewm 
pratense germinated to the extent of 91 per cent. in. the dark, and 
89°5 in the light, but although the end results are very similar, yet 
examination of the daily progress shows that the light retarded the 
commencement of germination, and caused it to be very irregular. A 
further set of experiments indirect sunlight was instituted with maize, 
and then it was found that of these seeds 67 per cent. germinated in 
the dark, after 11 days, and only 8 per cent. in the light; after 18 days 
longer a few more of the exposed seeds germinated, but they soon 
died. The results of the experiments show that light is prejudicial to 
the germination of seeds.. The author has received a pamphlet by 
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especially the grasses, and that those seeds in the dark will scarcely 
grow at all. As this statement was directly opposed to his own 
results, the author believes that there must be some fault in the 
method of experimenting. E. W. P. 
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Part played by Fat during the Germination of Seeds. By 
M. A. Lapurgau (Chem. Centr., 1882, 44—46).—Fats, by their decom- 
position, evolve heat, which is necessary for germination, at the 
same time producing glycerol and glucose. The germination of seeds 
requires a period of time depending on the thickness and hardness of 
their skins, which, if hard, prevent the access of moisture and air to 
the interior; and consequently the decomposition of the fat is retarded. 
The oil is always acid in those seeds which have lost their germinating 
power, whereas it is neutral in healthy seeds. =. W. Ee 
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Analysis of Wild Vetch. By P. Barsster (Landw. Versuchs.- 
Stat., 2'7, 415—416).—The analysis of the dried plants of Vicewu cracca, 
rown on unmanured Greywacke soil in: Westphalia, is as follows :— 
H,0, 15°6; ash, 5°76; organic matter, 78°64. Dried at 100°: ash, 
6°83 ; albumin, 27°37 ; fibre, 19°99 ; fat, 1°43; extracts, 44°38. The ash 
contains 37°02 per cent. K,0 and 10°28 of P.O;. a. W.. PB. 


Stebler, in which it is stated that light aids the germination of seeds,. 
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Cucurbitacese of Uruguay. By Sacc (Compt. rend., 94, 1126 
—1128).—The author has examined only those species which are sold 
in the markets of Monte Video. They constitute an important article 
of national food, and are regarded as highly nutritious. The pulp 
was found to have the following composition :— 


1. 2. 8. 4, 5. 6. 
i a 0°44 0°58 0°66 0°58 0°36 120 
err 2°52 3°26 510 4°86 1°50 3°80 
Starch ...... 13°73 1°24 2°70 718 0-99 1:96 
Albumin...... —- 0-02 0°20 0-09 traces — 
oS 0°47 0°08 0-01 0-01 0°04 0-02 
Lignose ...... 0°22 0°72 O81 0°78 O74 1-02 
ian aa .. OR] 1°38 0°50 0°90 0°48 1:00 
TOE. inaemeis 81°81 92:12 90°02 8560 95°89 91-00 
100°00 = 100°00 100°00 100°:00 100°00 100-00 
q. 8. 9 10. 33. 
GR Had te oes 0°44 0°64 0°42 0°G8 0°46 
BM 6 aes wave 1:02 4°88 371 4°86 4°06 
Starch........ 0°97 3°40 — 0-04 — 
Albumin...... ~- traces —_— — — 
| ere 0°34 0°36 0-01 — 0°02 
Lignose ...... 0-88 0°62 0°47 0°94 0°76 
OS Sere 0-90 0°70 1:00 0°80 0°60 
WORE cee wads 95°45 8940 9439 93:28 9410 


100:00 100-:00 100-00 100:00 100-00 


(1.) The best variety, Bubango, deep green; pericap 37, orange pulp 
49, large white seeds 4= 100. (2.) Criollo, spherical; very thick 
and hard, wrinkled, grey pericarp 36, orange pulp 52, large white flat 
seeds 12=100. (3.) d’Angola, pericarp 48, pulp 34, large white 
seeds (which contain 23°2 per cent. of a fatty oil), 18 = 100. 
(4.) d’Andai, pericarp 60, pulp 36, seeds 4= 100. (5.) d’Irunco, 
pericarp 48, pulp 43, seeds 9 = 109. (6.) Turban, a variety of d’Irunco, 
consisting of two fruits fitting one into the other, the lower orange, 
the upper citron-yellow; pericarp 68, pulp 24, seeds 8 = 100 
(7.)Pdatisson or Bonnet de Curé, pericarp 59, pulp 30, seeds 11 = 100 
(8.) Melon, pericarp 28, pulp 62, seeds 10 = 100. The seeds have a 
nankeen colour, are very thick and perfectly smooth, and contain 
11 per cent. of a fatty oil. (9.) Melon, common; pericarp 63, pulp 35, 
seeds 2= 100. (10.) Pastéque, pericarp 56, pulp 41, seeds 3 = 100. 
(11.) Cidro, pericarp 49, pulp 46, seeds 5 = 100. 

The Bryone, often regarded as wild potatoes, but poisonous, have 
the composition :— 


Pectic acid ............ 0°33 
Bee Bee ee ee are 9°65 
RE Re ee 5°32 
Grape-sugar .......... 4°86 
Water and loss ........ 79°84 


10u0°V00 C. H. B. 
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Occurrence of Ammonia in Plants. By H. Pe.ier (Chem. 
Centr., 1882, 41—43).—The occurrence of ammonia in plants is more 
general than is usually supposed, as it is, for the most part, found only 
in roots. It occurs, however, in many other plants and seeds as 
magnesium ammonium phosphate. The dried leaves of sugar-beet 
contain 0°1555 per cent., the seeds about 02 per cent., the dried root 
itself 0°196—0'147 per cent., in grain 0°16, and in mixed meal 0°188 
per cent. It is therefore clear that when much sugar is manufactured, 
a very large loss of valuable material occurs. In seeds, the ammonia 
is also in combination with sodium or potassium phosphate. The pre- 
sence of these compounds accounts for the small amount of carbonates 
found in the ash of grain, for by the heat the ammonia is volatilised, 
and the liberated phosphoric acid replaces the carbonic anhydride. 
E. W. P. 

Contributions to the Knowledge of the Nitrogenous Con- 
stituents of Potatoes. By HK. Scuuirze and E. Evasrer (Landw. 
Versuchs.-Stat., 2'7, 357—373).—In former publications, it has been 
shown that the nitrogenous constituents of roots and tubers consist of 
albuminoids and amido-compounds; this paper contains an account of 
the processes employed for the quantitative determination of these 
compounds in four varieties of potatoes, viz., Bodensprenger, Rose, 
Kénig der Friihen, and Biscuit. In the earlier experiments, no peptones 
were discovered in the juice of these potatoes, because animal char- 
coal, which absorbs peptones, was employed to decolorise the juice; 
but in the present series the expressed juice, being first coagulated by 
heat and acetic acid, and the coagulum removed, was decomposed by 
lead acetate (avoiding an excess) ; then the filtrate was acidified with sul- 
phuric acid and precipitated with phospho-tungsticacid. The precipitate 
after being washed with acidulated water, was decomposed by baryta- 
water: the yellowish filtrate containing the peptones was treated with 
carbonic anhydride, which precipitated the colouring matter along 
with the barium carbonate. It was somewhat difficult to estimate 
the quantity of peptone in solution, but by employing a standard solu- 
tion of fibrin-peptone, and using the biuret reaction (dilute copper solu- 
tion), 0°016—0°021 gram per 100 c.c. juice was estimated. Again, the 
peptones were precipitated by tannic acid after precipitation of the 
albumin by lead, when 0°03—0°04 per cent. was found. The appear- 
ance of the phospho-tungstic precipitate, as well as the variation in 
the two results, led the authors to suppose that this acid carried down 
other matters besides peptones ; they therefore employed the method of 
fractional precipitation with the result that the first precipitate was floc- 
culent, the final precipitate pulverulent, and this form contained no pep- 
tones, but another nitrogenous body, probably allied to xanthine, shown 
to be present in plants by Solomon, Schiitzenberger, and others. Asa 
farther proof that peptone is not the only compound precipitated from 
the juice by phospho-tungstic acid, it was found that the quantities of 
nitrogen removed from like samples of juice by this acid and by tannic 
acid were not the same, the former acid removing the largest amount. 
The four kinds of potatoes under consideration appear to contain vary- 
ing quantities of asparagine. Rose, though rich in non-albuminous 
nitrogen, is, however, poor in asparagine. The solutions prepared by 
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diffusion (the process is fully described and a sketch is given of the 
apparatus employed) contained, besides asparagine, also tyrosine ani 
inorganic salts; of the latter, quantities varying from 6—18°9 per cent. 
of the crude crystallised mass obtained by evaporation of the solution, 
The amount of asparagine was estimated by crystallisation and by the 
ammonia produced by boiling with sulphuric acid (Sachsse) ; it was 
found that the last was the only accurate method. The amido-acids 
(leucine and tyrosine) were separated by alcohol from the dried 
potato (Abstr., 1880, 342), but a less troublesome process was to 
allow the tyrosine to crystallise before or with asparagine from the 
concentrated diffusate, when, in the case of Rose, 1 litre juice yielded 
0°05 gram. Leucine was obtained from this mother-liquor by adding 
alcohol to it and evaporating. The whole of the nitrogen in the form 
of asparagine, leucine, &c.,can be determined in the filtrate from the 
phospho-tungstic acid precipitate. The following table shows per. 
centage of albuminous (including peptones) and non-albuminous 
matter present, as estimated by the processes described :— 


Non-albu- Albumin in 


Albumin. minous. whole potato. 
Bodensprenger ........ 65°4 34°6 119 
TOGO osccccvcsceveces 43°9 56°1 0°65 
Konig der Friihen...... 48:4 51°6 0°87 
Biscuit. ......cccsccees 57°5 42°2 1:06 


These figures correspond well with those obtained in the previors 
year. : 
In an additional note it is stated that before the nitrogen can be 
correctly estimated by Sachsse-Kormann’s process, all the am:.onia 
must be removed by evaporation with magnesia before boiling the juice 
with sulphuric acid. EK. W. P. 


Analysis of a Vegetable Fat. By F. Rernirzer (Monatsh. 
Chem., 3, 266—271).—This fat, from an unknown locality, has the 
colour, consistence and odour of cacao-butter, and a faint acid re- 
action. In the crude state, it is mixed with a large quantity of 
vegetable fragments—wood, bark, and seeds—which were found by 
microscopic examination to belong to a plant of the Anacardiaceous 
order. The fat, purified from these by means of a steam-filter, melts 
at 41°. By saponification ; decomposition of the resulting soap with 
hydrochloric acid ; separation of the oily from the solid fatty acids, 
by crystallising the precipitated mass from boiling alcohol; pressing 
the crystalline mass between cloths; twice recrystallising the press- 
residue from alcohol; and subjecting both the crystallised product 
thus obtained, and the alcoholic filtrates, to fractional precipitation 
with barium salts according to Heintz’s method, it was found that 
the solid portion consisted wholly of stearic, and the oily portion of 
oleic acid; and the relative quantities of these acids showed that the 
fat was a mixture of 57°88 per cent. tristearin and 42°12 triolein. 

In connection with the course of analysis above indicated, the 
author observes that barium oleate must be dried in a vacuum over 
sulphuric acid, as when heated at 100° under ordinary pressure it con- 
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tinually loses oleic acid and is converted into a basic salt. Barium 
stearate, on the other hand, may be dried at 100° without alteration. 
Further, in preparing the normal ammonium salts of fatty and oily 
acids, it is necessary to keep an excess of ammonia in the solution, as 
otherwise the residue left on evaporation will consist, not of a normal 
but of an acid salt. H. W. 


Deposit of Calcium Carbonate in Dicotyledonous Trees. 
By H. Mitoscu (Chem. Centr., 1882, 43).—Calcium carbonate may be 
found deposited in crystals in the cells of woody plants far oftener 
than is generally supposed, and the cells are often so completely filled 
that the salt assumes the form of the cell. a. WP. 


Analysis of the Ash of the Various Parts of Aster Amellus. 
By C. Councrer (Landw. Versuchs.-Stat.. 27, 375—382).—The 
principal parts of the Aster amellus, a lime plant, were separately 
estimated, with the following results :— 


Roots. Stems. Leaves. Blossom. 
Air-dried sub- 
stance .... 17°77 p.c. 37°04p.c. 28°66 p.c. 16°53 p.c. 
a 6°39 ,, 387 , 10°08 ,, 6°51 _,, 


Percentage Composition of Ash. 


a Eee 9°71 1-03 4°59 — 
11°49 7°88 7°44 9°70 
i. Pee s11 5°55 3°72 10°66 
ee a 6°42 0°68 0°59 0°63 
Mn,0, ...... 0°81 1-29 lll (99 
ee 4°28 3°80 5°58 6:14 
CaO........ 33°73 32°29 34°48 23°96 
Of eee 28°98 44°16 41°82 46°66 
ee 1°46 3°32 0°67 1:26 


99°99 100-00 100°00 100-00 


Although SO, is entered in the above analysis, the figure is in- 
correct, owing to the process of incineration. It, as well as chlorine, 
was determined in the moist way on the original materials. Of these 
were found in the roots 0°212 per cent. Cl, 0°334 per cent. SO, ; in the 
stems 0°359 Cl, 0°0426 SO, ; in the leaves 0°637 Cl, 0°634 SO,; and in 
the blossom 0°851 Cl, 0572 SO,. Examination of the analytical 
figures shows that the large amount of potash present increases towards 
the blossom, and that it forms about one-third of the whole ash; the 
blossom contains no silica, whereas phosphoric acid forms a large frac- 
tion ; compared with the ash of Aster T'ripoliwm (Botan. Centr., 7), the 
small amount of soda present in A. amellus is remarkable, as also the 
high percentage of iron and manganese. Chlorine and phosphoric acid 
increase in the upper portions of the plant, and lime is at its maximum 
in the leaves, oe we 
3n 2 
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Researches on Plant Parasites and Plant Diseases. By J. 
Kiiun and others (Bied. Centr., 1882, 270—272).—Kiihn reports the 
discovery of a parasite in lucerne and red clover, which has been 
called Tylenchus Havensteinii ; it measures 143 m. x 0°0301 mm., and 
is somewhat longer and more slender than 7’. devastatriz which lives 
onrye. J. Brummer finds that the cause of the premature blanching 
of rye-straw is due to the larva of Cephus pygmeus and C. troglodytes, 
as well as to the caterpillar of the rye-moth and Thrips cerealinm, also 
the damage to the roots is occasioned by the wire-worm and cock. 
chafer. Oehmichen ascribes clover sickness to the action of a tri- 
china-like parasite, which fixes itself in the pith; this worm, also, is 
dangerous to rye, oats, and buckwheat; strong kainite manuring is 


recommended. EK. W. P. 


Contributions to the Phylloxera Question. By Henwnecavy and 
others (Bied. Centr., 1882, 268—270).—Henneguy obtains good 
results by the use of carbon bisulphide and potassium thiocarbonate ; 
the effect of the first substance on the vines is to render the bunches 
shorter and reduces the number of berries, although the bunches 
remain strong and the leaves green. J. Pastre reports that to prevent 
injury to the vines by the use of carbon bisulphide, the soil must not 
be too moist; that it is no use to treat the vines if the disease has 
made much progress; that the treatment must be done in mild winter 
weather; that the points of application should be increased and the 
dose diminished if the vines are in heavy soil and they have been long 
attacked ; and they must be well manured, with an addition of potasa 
salt to the stable dung. Avignon recommends tar as a cure. U. Gayon 
has made unsuccessful researches for parasites in the pbylloxera. 
F. v. Thiimen finds bromine, as recommended by Youillond-Dépret, to 
be too costly and dangerous. P. Mouillefert thinks that all vines, how- 
ever much diseased, can be regenerated by the use of thiocarbonate. 


E. W. P. 


Some of the Conditions Influencing the Quality of Barley 
for Malting and Feeding Purposes. By H. Tanner (Jowrnal of 
the Bath and West of England Society, 1881, 54—63).—The quality of 
barley for malting purposes depends on the amount of starch present, 
and this is reduced if the land is in high condition, and albuminoids 
appear in its place, so that the grain is more adapted for feeding pur- 
poses. Barley after roots is not good for malting, but if it follows 
wheat, then its malting quality is improved. The experiments re- 
ferred to show that nitrate of soda is injurious to barley in this respect, 
and that ammonia produces a large amount of unmatured (non-albu- 
minous) nitrogenous matter; so that it is evident that it is not the 
nitrogenous manure which is injurious, but rather the form in which 
it is presented. All recent animal manures are objectionahle. Nitrate 
of soda seems to have produced an over-growth of weak straw. 


KE. W. P. 


Cultivation of Osiers. By Kraue (Died. Centr., 1882, 251—254). 
— Of the varieties of willows grown, Salix amygdalina appears to be 
the most profitable. It grows the most abundantly on any soil, yields 
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the greatest number of wands, and the most wood. The distance apart 
at which the plants should be placed should be 40 : 10 cm. 

- ww. P. 
Absorptive Capacity of Humous Matter. By A. Kite (Bied. 
Centr., 1882, 228—237).—The final results of the investigation on the 
absorptive capacity of several kinds of soils rich in humus for ammo- 
nia, potash, and carbonate, chloride, nitrate, sulphate, and phosphate 
of ammonia, may be summed up in the following sentences :—Absorp- 
tion is both physical and chemical ; in the first case no alteration takes 
place ; but in the second decomposition occurs between the added salt 
and the minerals in the soil; alkaline solutions are retained mechani- 
cally by humus, the amount increasing as the quantity of mineral 
matter decreases; potash and ammonia as neutral salts are retained by 
interchange, the amount rising with increase of mineral matter; chlo- 
rine, sulphuric and nitric acids are not retained, and phosphoric acid 
only if minerals are present which will form an insoluble phosphate. 
Moorland soils absorb water from solutions, rendering them more 
concentrated. E. W. P. 


Manuring Vines. By A. Srurzer (Bied. Centr., 1882, 238).—As 
the preparation of farmyard manure in wine-growing districts is costly, 
it was determined to manure each vine with 6—7 grams soluble phos- 
phoric acid, 5—6 grams potash, and 2}—3 grams nitrogen. The 
results were in favour of the artificial manure, which raised the yield 
39 per cent. The addition of nitrogen can be recommended only for 
Burgundy and not for white grapes. E. W. P. 


The Rain and Drainage Waters collected at Rothamsted. 
(Parts I, II, and III.) By J. B. Lawes, J. H. Gitperr, and R. 
Warinaton (Jour. Roy. Agri. Soc., 1881, 241—279, 311—350; 1882, 
1—71). 

I. Rain-water.— Rain has been collected since 1853 in a gauge of 
the area of ;\55th of an acre ; the average rainfall, 1855—80, has been 
28°30 inches. Ammonia was determined during 15 months, 1853—4, 
in mixed samples representing the rainfall of each month, the method 
being fractional distillation in glass vessels, and titration of the dis- 
tillate; the mean result was 0°74 nitrogen as ammonia per million of 
water. Ammonia was determined bya similar method by Way, during 
1855 and 1856; the mean amounts of nitrogen found as ammonia in the 
annual rainfall were respectively 0°88 aud 1°18 per million. The mean 
amount of nitrogen as nitric acid was 0°12 per million in both years. 
The ammonia determinations during these three years showed an 
average of 6°10 lbs. of nitrogen supplied in rain per acre per annum; the 
nitrogen supplied as nitric acid during two years averaged 0°74 lb. ; tie 
total nitrogen was thus 6°84 lbs. Frankland analysed samples of single 
rainfalls during 1869—70 ; 69 samples gave a mean of 0°37 nitrogen as 
ammonia, 0°14 nitrogen as nitric acid, and 0°19 organic nitrogen, per 
million of water. ‘The quantity of ammonia found by Frankland, 
using the Nessler method, was thus much smaller than that shown by 
the earlier titration method. Recent determinations at Rothamsted 
by the Nessler method contirm Frankland’s results. The total amount 
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of nitrogen supplied by rain in the open country is thus probably only 
4—5 lbs. peracre per annum; this is exclusive of condensation by the 
soil. The mean of 22 series of determinations, each extending over 
one year, made by various methods at nine Continental stations (some 
near towns), gives 10°23 Ibs. of nitrogen per acre, as supplied by the 
annual rainfall. The mean quantities of the other constituents of rain 
found by Frankland were: total solid matter, 33°1; organic carbon, 
0°90; chlorine, 3°1 ; total hardness, 4°7 per million. Rain collected on 
a washed gauge was purer than the ordinary collections. 

Rain-water varies extremely in composition, all constituents being 
greater in small deposits than in large. Comparing together rainfalls 
of similar amounts, it appears that in summer rain is richer in total 
solid matter, organic carbon, ammonia, and nitric acid, whilst in winter 
it is richer in organic nitrogen and chlorine. The mean proportion of 
organic nitrogen to carbon is 1: 4°8 ; in summer, when fresh vegetable 
matter is abundant, the proportion of carbon being more than twice as 
great as in winter. 

The chlorine in mixed monthly samples of the rain has been deter- 
mined since June, 1877; the mean of the first 43 months is 1°75 per 
million, or 13°42 lbs. per acre per annum. At Cirencester during 
1U years the average has been 4°28 per million, or 32°5 lbs. per acre. 

Il. Drainage from Uncropped, Unmanured Soil_—The proportion of 
the rainfall percolating through the soil has been ascertained ot 
Rothamsted by three drain-gauges, each of the area of jg55th of an 
acre, containing a heavy loam, with clay subsoil, 20, 40 and 6U inches 
in depth. The soil is in its natural state of consolidation, having been 
built round and undermined without disturbance. Jt is kept free from 
vegetation, and unmanured. During 10 years, 1870—1880, with an 
average annual rainfall of 31:036 inches, the mean drainage in winter 
(October—March) has been 9°696 inches ; in summer (April—Septem- 
ber), 4°393 inches ; in the whole year, 13°488 inches; or 61-9, 26°8, and 
4:5°4 per cent. of the rainfall. The annual amount of evaporation from 
the bare soil is 17—18 inches ; this has been a fairly constant quantity, 
notwithstanding great variations in the rainfall. The evaporation 
reaches its maximum in July, and its minimum in December ; during 
!¥ecember to March the evaporation is identical with that observed by 
Mr. Greaves from a water surface. There is on the whole slightly 
more evaporation from the deepest (60 inches) than from tie shallowest 
(2U inches) soil. The growth of any crop would increase the amount of 
evaporation, and diminish the drainage. 

The behaviour of soluble salts in a soil during the percolation of 
water has been examined. When water passes steadily through a dry 
soil free from fissures, it dissolves the soluble salts, and pushes this 
solution before it, so that, on meeting an area of discharge, the whole 
of the nitrates and chlorides present are expelled in a small volume of 
liquid. From 7 lbs. of soil thus treated more than three-fourths of the 
nitrates and chlorides were obtained in the first 50 c.c. of drainage. 
When on the other hand water is applied to a wet soil, the whole of 
the solution saturating the soil must be expelled to remove the salts 
present. The longer the operation lasts, the more water must be used, 
us the salts are continually redistributing themselves by diffusion. If 
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chlorides or nitrates are applied to the surface of a soil, and water be 
afterwards regularly supplied, the salts are carried downwards as a 
band of solution continually diffusing at its upper and lower edges. 
When nitrate of sodium was applied to the surface of a column of arable 
soil 8 inches deep, saturated with water, only a part of the nitric acid 
was recovered by subsequent percolation, the remainder being reduced 
either to ammonia or to nitrogen gas; in these experiments, the soil 
was always covered with water. In a similar experiment with a chlo- 
ride, the whole of the chlorine was recovered. 

Early analyses by Frankland of the drainage-waters from the 
uncropped soils forming the drain-gauges showed the presence of large 
quantities of nitrates. The proportion of organic nitrogen to carbon 
in clear waters was 1: 2°6, in turbid waters 1 : 3°3. In the first 
Y inches of Rothamsted pasture soil (roots removed) the proportion is 
1: 13; in the clay subsoil of the same land, 1:6. The proportion of 
nitrogen thus rises as oxidation proceeds. 

Since May 1877, the nitric acid and chlorine have been regularly 
determined in mixed monthly samples of the drainage-waters from 
the drain-gauges. Nitrification takes place most actively in summer ; 
the drainage-water is richest in nitrates from August to October, and 
poorest during the spring months. The drainage-water from the 
shallowest soil shows the greatest range in composition. Taking the 
average of four years, with an annual drainage of 17°281 inches, the 
amount of nitrogen as nitrates annually removed in the drainage- 
water has been 41°81 lbs. per acre, equal to 268 lbs. of commercial 
nitrate of sodium; the quantity has varied greatly with the amount 
of drainage. The total amount of chlorine found in the drainage- 
water is practically the same as that present in the rainfall. 

The great loss of nitrogen by drainage from the uncropped soils of 
the drain-gauges, has an important bearing on the economy of bare 
fallow. Analyses of Rothamsted soils subjected to bare fallow show 
that such soils may contain, at the end of the summer, 50 lbs. per 
acre of nitrogen as nitrates within 20 inches of the surface; with a 
dry winter these nitrates will remain available for the ensuing crop, 
but with a wet winter a great part will be lost, and the soil suffer in 
agricultural condition. 

Ill. Drainage from Soil Cropped and Manured.—Each plot in the 
experimental wheat field is furnished with a drain-pipe between 2 and 
25 feet below the surface. Analyses of the drainage-waters have been 
made by Voelcker (Chem. Soc. J., 1871, 276), by Frankland (“ Sixth 
Report Rivers Pollution Commission,” 56—68); and since 1877, 
determinations of nitric acid and chlorine have been made at 
Rothamsted. 

The drainage-water passing through a natural soil consists of— 
1, Surface-water, which passes downwards through open channels, as 
worm and root holes. 2. The discharge of the saturated soil. The 
lirst is much weaker than the second, save when soluble manures have 
been recently applied at the surface. When shallow drain-pipes begin 
to run, the former water preponderates in the discharge; but when 
the running is ceasing, the latter; the strength of the water may 
tins vary greatly during a single running. 
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The composition of the waters also varies much at different times of 
the year. Where diffusible salts have been applied, the drainage- 
water is richest shortly after their application. Ammonium salts 
applied to the land are at once decomposed, the acid appearing in the 
drainage-water as a calcium salt, while the ammonia is retained. 
Nitrification speedily ensues; a distinct rise in the nitrates of the 
drainage-water has been observed 40 hours after the application of 
ammonium salts. In wet weather, the nitrification of ammonia is 
apparently completed in a few weeks ; rape-cake nitrifies more slowly. 
In summer, when the wheat is in active growth, the nitrates disappear 
in the drainage-water where no nitrogenous manure is applied, or 
where nitrogenous manure is applied in moderate quantity with the 
necessary ash constituents. Where important ash constituents (phos- 
phates and potash) are wanting, the crop only partially assimilates 
the nitrates, and they continue to appear in the drainage-water. 
After the removal of the crop, nitrates appear in all cases in the 
drainage-water, and continue throughout the winter. 

The average annual loss of lime and magnesia by drainage is 
approximately estimated as 223 lbs. per acre on the unmanured land, 
and 3389 lbs. where 400 lbs. of ammonium salts are applied ; the loss 
is still further increased by the application of sulphates of potassium, 
magnesium, and sodium ; nitrate of sodium is apparently almost wita- 
out influence on the loss of lime. The relative loss of magnesia and 
lime is about 1 : 20. 

The chlorine, sulphuric acid, and soda applied in the manure 
are but little retained either by crop or soil, they appear in the 
drainage-waters in nearly the same relative proportion as they existed 
in the manure; sulphuric acid is more retained than chlorine or soda. 
Phosphoric acid and potash are very completely retained, especially 
the former, and appear to only a slight extent in the drainage- 
water. The phosphoric acid and potash unassimilated by the crop are 
stored in the upper layers of the soil (Chem. Soc. J., 1872, 318, 837). 

Approximate estimates are given of the average annual loss of 
nitrogen, as nitrates, by drainage in the experimental wheat field. 
Where no nitrogenous manure is applied, the loss is 10—12 lbs. ; with 
43, 86, and 129 lbs. of nitrogen applied as ammonium salts with the 
necessary ash constituents (the ammonia generally autumn sown) 
the loss has apparently been 19, 31, and 42 lbs. The loss is greater 
with a deficient supply of ash constituents; is greater with nitrate of 
sodium than with an equivalent quantity of ammonium salt; and is 
much greater when ammonium salts are applied in autumn than in 
spring. 

On plots receiving no nitrogenous manure, the nitrogen annually 
removed in crop and drainage during 30 years is estimated as about 
30 lbs. per acre; a considerable part of this has been derived from the 
soil, analysis of the soil showing that its nitrogen has seriously dimin- 
ished during the period. Where ammonium salts or nitrates have 
been applied, the nitrogen of the soil has been maintained, or has 
suffered less diminution. The excess of nitrogen in the soil of these 
plots is in proportion to the weight of crop produced rather than to 
the quantity of ammonia applied; the nitrogen of the soil is in fact 
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maintained by the annual crop-residue (roots and stubble), and is pro- 
ortional to its amount. 

Not quite one-third of the nitrogen applied as ammonium salts, 
with ash constituents, has been recovered, on an average of 30 years, 
in the increase of crop obtained over the produce of ash constituents 
alone; this estimate takes, however, no account of the considerable 
alterations in the nitrogenous capital of the soil during the period, the 
proportion of manure nitrogen returned in the crop is thus somewhat 
greater than above indicated. 

On plots receiving ammonium salts, the nitrogen of the manure is not 
fully accounted for by the nitrogen in the produce plus that estimated 
as lost by drainage; a part of the deficient nitrogen has been lost by 
the diffusion of nitrates, a loss distinct from actual drainage, a part 
has also possibly been lost by reduction of nitrates in the soil. On 
the plot manured annually with farmyard manure, a very consider- 
able loss of nitrogen in the free state must occur. Practical conclu- 
sions are given at the end of the paper. R. W. 


Analytical Chemistry. 


Method of Determining the Specific Gravity of a Liquid at 
its Boiling Point. By R. Scuirr (Ber., 14, 2761—2771).—After 
describing some of the disadvantages attendant on the use of Ramsay’s 
method (this Journal, Trans., 1879, 463), the author goes on to 
describe his own, which consists essentially in heating the liquid in an 
accurately graduated dilatometer to its boiling point. This is accom- 
plished by suspending the dilatometer containing the liquid in a wide 
tube closed at one end, and in which some grams of the liquid are 
heated to boiling. When the liquid in the dilatometer has assumed 
the temperature of the surrounding vapour, its volume is read off on 
the scale of the vessel, and, after cooling, its weight determined. The 
volume is reduced to that at 4°, the coefficient of expansion of the 
glass (K) being specially determined; the correction for air expelled 
amounting to about 8 to 82 mgrms. The sp. gr. at ¢°, water at 4° 
being the unit, is calculated as follows :— 


P 
Pop” = ..— 
Po Vi +KG—4) 


P = weight of the liquid (corrected); V; = the apparent volume 
of the liquid at ¢°. 

A number of results are given obtained by this method, agreeing 
fairly well with those obtained by Kopp, Pierre, and Rosetti. In the 
case of the aromatic hydrocarbons, the observed molecular volumes 
differ from those calculated according to Kopp’s law, but this difference 
decreases with the replacement of the hydrogen in the benzene nucleus 
by hydrocarbon radicles, as is shown in the following results :— 
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C,H,. Diff. C,H;Me. Diff. CjH,Mes. Diff. C,H, on’ Diff, 
Found.... ¥5°94 117°98 140°2 184°39 
3°06 3°02 2°80 2°61 
M 
D cale. ac- 
celine tof 121 143 187 
Kopp 


This difference is apparently due to the atomic volume of carbon 
being influenced by the manner in which the atoms are united in the 


benzene nucleus. P. PF. & 


Estimation of Chlorine with the Aid of Gooch’s Method of 
Filtration. By D. Lixpo (Chem. News, 45,193).—It is well known 
that silver chloride is slightly soluble in hot water ; this 1s prevented 
by adding a little silver nitrate to the wash-water ; the other n.anipu- 
lation to which the precipitate is subjected during an estimation also 
introduces small errors. An account of several analyses is here given, 
in which the loss is prevented by employing water with addition 
of silver nitrate, filtering through asbestos, and then drying the pre- 
cipitate. The results were eminently satisfactory. E. W. P. 


uantitative Estimation of Chloric Acid. (Dingl. polyt. J, 
243, 499).—According to Becher (Ber. Gsterreich. chem. Ges., 1881, 
110) the use of Rose’s reducing agents, sulphurous acid and sul- 
phuretted hydrogen, is not to be recommended, as the method fails to 
indicate the end of the reduction. The reduction of chloric acid by 
means of lead nitrite, proposed by Toussaint, is completed after a few 
minutes’ heating, and gives good results. Stelling uses an alkaline 
solution of ferrous sulphate, but the reduction is very slow. The 
method works better when a neutral solution is used. The reduction 
with coppered strips of zinc inserted into the acid, according to Thorpe 
and Eccles, gives satisfactory results. It is, however, preferable to 
use zinc-dust free from chlorine: the reduction should be carried on 
in an acid solution. D. B. 


Estimation of Sulphuric Acid. By Zircier (Chem. Centr., 
1882, 56).—To avoid the difficulties encountered in the filtration of 
Larium sulphate, silver nitrate should be added immediately after pre- 
cipitation of the sulphuric acid by barium chloride; a flocculent pre- 
cipitate is thereby obtained, which can readily be filtered. Removal 
of the silver chloride is effected by ammonia without loss of the 
sulphate. E. W. P. 


Separation of Quartz from Silicates. By F. Wonperticu 
(Ber., 14, 2811—2812).—After referring to Laufer’s method (this 
Journal, 34, 336), which the author has found untrustworthy, as 
did Laufer also (ibid., 36, 79), the author states that calcined boric 
acid converts silica into a soluble modification. P. P. B. 
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Estimation of Phosphoric Acid. (Chem. Centr., 1882, 57.)—A 
committee of the agricultural research stations in Germany have drawn 
up a set of regulations for the estimation of phosphates. 

E. W. P. 


Test-methods for Soda Works. By G. Luyaz (Dingl. polyt. J., 
243, 487—495).—For the determination of bicarbonates in presence of 
monocarbonates of the alkalis, the barium chloride method is recom- 
mended. The carbonic acid is determined in one portion of the sample, 
and the alkalinity in the other. By adding to a solution containing 
a bicarbonate a sufficient but known quantity of ammonia, the whole 
of the bicarbonate is converted into monocarbonate and a definite 
excess of free ammonia left behind. When this is treated with an 
excess Of barium chloride, the whole of the sodium and ammonium 
carbonate is converted into barium carbonate, ammonium chloride, and 
sodium chloride. The result is that the alkalinity of the ammonium 
carbonate is removed, and only that of the excess of free ammonia 
remains. By titrating the latter and deducting the quantity obtained 
from that originally used, the difference will correspond with the 
quantity of bicarbonate originally present: #Na,CO + yNaHCO, + 
zNH; + (# + y)BaCl, = (24 + y) NaCl + yNH,Cl + (# + y)BaCO,; + 
(:—y) NH. 

The best method for estimating the total sulphur in crude soda-leys 
is oxidation of all sulphur compounds into sulphuric acid, and pre- 
cipitation of the latter with barium chloride. ‘The oxidation is effected 
by the addition of bromine-water or by the use of a solution of calcium 
hypochlorite. 

For the determination of potassium ferrocyanide in soda and potash- 
leys, Hurter’s method (¢bid., 23'7, 311) is mostly used. Lunge, in 
some cases, uses the following method as a check :—The iron sulphide 
isremoved by carbonisation, the filtrate evaporated, the residue ignited, 
and the iron determined in it. It is also recommended to precipi- 
tate as Prussian blue and to titrate the latter with potassium perman- 
ganate. On investigation, Lunge’s method proved to be impracticable, 
and Hurter’s method required modification. Schippi found that the 
decomposition of the excess of chlorine after oxidation is a tedious 
operation, giving rise to inaccurate results: hence it is proposed not to 
add an excess of calcium hypochlorite. A weak solution (5—10 grams 
per litre) is run into the acidified ley from a burette, until a drop 
ceases to give a blue colour with ferric chloride, showing that the 
whole of the cyanogen is present as ferricyanide. 

In titrating calcined soda, it is preferable to filter the solution. For 
determining the soluble soda in soda residues, Lunge recommends to 
agitate the residues with a large quantity of warm water, and eva- 
porate the solution with previous addition of ammonium carbonate, 
so as to decompose the calcium salts. ‘The residue is ignited to expel 
ammonia, then dissolved, filtered, and titrated. For the determination 
of the insoluble soda the author refers to the method described in his 
“Soda Industry,” 2, 422. 

Analysis of Manganese Diowide-—The author uses Fresenius and 
Will's method and the iron method. ‘The oxalic acid method is said 
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to give inaccurate results when magnetic iron oxide is present, and 
although this is disputed by the author, the advantages of the iron 
method are so manifold that it is almost exclusively used at the pre. 
sent time. As to the influence of admixtures of sodium sulphate and 
chloride on the determination of the total solids in soda-leys, by means 
of the density, it is mentioned that the tables for N asCO, indicate the 
total solid residue in soda-leys containing sulphate and sodium 
chioride. D. B. 


Electrolytic Estimations and Separations. By A. Cuassey 
(Ber., 14, 2771—2783).—This is a continuation of the method de- 
scribed already (Abstr., 1881, 1081). In the separation of tron and 
manganese, the author recommends the addition of potassium and 
ammonium oxalates, and removing the iron by electrolysis, the filtrate 
is heated to decompose ammonium carbonate, and then manganese 
dioxide is precipitated by sodium carbonate and hypochlorite. Man- 
ganese dioxide often adheres to the positive electrode, and must be 
removed by solution in hydrochloric acid. 

The separation of iron, manganese, and phosphoric or sulphuric acil 
may be effected by the same method. The iron and manganese are 
separated as above, and the acids are estimated in the filtrate from 
the manganese dioxide, phosphoric acid as magnesium ammonium 
phosphate, and sulphuric acid as barium sulphate. Nitrates are un- 
suited to electrolysis, and must be converted into chlorides. 

Iron, manganese and alumina may also be separated by this method, 
the alumina being in the filtrate from the manganese dioxide. Shoul 
phosphoric acid be present with these metals, then after removal of 
the iron, the solution must be treated with tartaric acid, made alka- 
line with ammonia, and ammonium sulphide added. In this way the 
manganese is precipitated as sulphide. Iron and chromium may be 
separated by electrolysing the solutions of their compound ammonium 
oxalates, the iron being precipitated as metal,. while the solution 
retains the chromium as chromate. If manganese is present, it can be 
precipitated as dioxide after the deposition of the iron, the filtrate 
containing the chromates. In such cases, the manganese dioxide must 
be dissolved and reprecipitated, as it carries down chromium. 

In the separation of iron, chromium, manganese and alumina, the 
iron and manganese are determined as before, and in the filtrate from 
the latter the alumina is precipitated by boiling with ammonium 
chloride: the filtrate from the alumina contains the chromium. 

Copper, bismuth, cadmium, nickel, cobalt and zinc, may be each sepa- 
rated from manganese in the same manner as iron. 

Tron and glucinum may be separated by depositing the iron from 
the mixed solutions, containing an excess of ammonium oxalate, by a 
feeble current. When a strong current is used, the solution becomes 
hot and glucina separates out, otherwise there is no difficulty attending 
this separation. 

In separating iron, glucinum, and aluminium, the solution after 
removal of the iron is poured into another platinum dish, and the 
electrolysis continued to precipitate the alumina. The filtrate from 
the latter yields glucina on boiling. 
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Zirconium and vanadium may be separated from iron in the same 
manner as glucinum. P. P. B. 


Separation of Gallium. By L. pr Borspaupran (Compt. rend., 94, 
1154—1155).—Cupric or cuprous oxide may be used with advantage 
instead of barium carbonate or lime for the precipitation of gallium in 
presence of zinc and iron. The excess of copper is easily removed by 
means of hydrogen sulphide, the solution being made strongly acid 
in order to prevent gallium being carried down with the copper sul- 
phide. When iron is present, it is first reduced by boiling with finely 
divided copper, and the cuprous oxide then added. It is almost im- 
possible to prevent oxidation of some of the iron during filtration, 
and the treatment must therefore be repeated several times. The 
cuprous oxide precipitated by glucose answers very well if carefully 
washed to remove every trace of organic matter. 

Metallic cadmium precipitates gallium oxide from a solution of 
gallium chloride mixed with zinc chloride after prolonged boiling, but 
the precipitation is not complete. 

Cupric oxide may be used with advantage in place of carbonates of 
the alkaline-earth metals for the separation of alumina and the other 
higher oxides from protoxides, and the combined action of metallic 
copper and cuprous oxide may be useful in the analysis of mixtures of 
ferric and aluminium oxides. C. H. B. 


Estimation of Phosphorus in Iron. By J. L. Smira (Chem. 
News, 45, 195).—The following is the most accurate method of esti- 
mating phosphorus in pig-iron. One gram of the iron is heated on a 
water-bath with 3—4 c.c. water and 10—15 c.c. aqua regia added 
radually. 

When the liquid has evaporated, the residue is heated in an air- 
bath at 150° for an hour, then 3—4 c.c. hydrochloric acid are added, 
and the whole, having been filtered to remove silica, is made up to 
100 c.c. with water. Using 90 c.c. of solution, and diluting with 
100 c.c. water, the ferric salt is now reduced by sodium or ammonium 
sulphite, and ammonia is added to faintly alkaline reaction, when 
20 cc. acetic acid and ammonium acetate are added; finally, the 
10 c.c. of the original solution are added with 200—300 c.c. water. 
The whole solution is then boiled for an hour, and a basic ferric salt 
containing all the phosphorus is formed. To separate the phosphorus, 
the basic salt, after being filtered off, is dissolved in nitric acid; if 
titanium be present, a flocculent precipitate will remain, which must 
be removed. The acid solution of the nitrate must be neutralised 
with ammonia, and 30 c.c. molybdic acid solution added. 

The precipitated double salt should be dried at 120 c.c. and weighed 
on the filter. 

Cold-shortness of iron has been attributed to the presence of phos- 
phorus, but the author does not wholly agree with this theory, 
although phosphorus may have some influence. , W. 


Volumetric Estimation of Lead by Potassium Permanganate. 
By H. Jiprner (Chem. Centr., 1882, 58).—Haswell’s process, founded 
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on the formation of 5PbO,2MnOK,0, when potassium permanganate 
is introduced into a solution of lead nitrate mixed with potash, 
ammonia or zinc oxide, gives most accurate results; when the brown 
precipitate sinks there is no difficulty in perceiving the tint of excess 
of permanganate. 5 mols. lead nitrate require 1 mol. permanganate. 
The titration is not affected by alkalis or alkaline earths, or by the 
metals of the iron group. Bismuth should be removed as basic nitrate, 
and copper by reason of its strong colour, must be separated by the 
aid of ammonia and its carbonate, the precipitate being dissolved in 
nitric acid previous to titration. E. W. P. 


Behaviour of Lead Chromate in Organic Combustions. By; 
H. Rirruavsen (J. pr. Chem. [2], 25, 141—143).—Commercial lead 
chromate when heated by itself is often found to give off gases 
absorbable by potash solution and calcium chloride: it may be purified 
and regenerated after use, by igniting the chromate in a stream of 
oxygen, which gas is absorbed until complete regeneration ensues. 
The author recommends that this should be done before every com- 
bustion. J. K. C. 


Estimation of Glycerol. (Dingl. polyt. J., 243, 499.)—Glycerol 
mixed with volatile solvents is often determined by heating at 100° to 
110° until the residue ceases to lose more than 1 mgrm. per hour, 
while others mention that on heating for 8 to 10 hours at 100° to 
110°, it is completely volatilised. 

Couttolene (Bull. Soc. Chim., [2], 36, 183) finds that glycerol is 
obtained in the anhydrous state when heated for five hours at 90°, but 
at this temperature a surface of one square centimeter is said to lose 
3°17 mgrms. glycerol. According to Barbsche (Chem. Centr., 1881, 
208), two drops of phenol in 8,000—10,000 parts of water gives a dis- 
tinct blue coloration with one drop of a solution of ferric chloride, 
which is destroyed by the addition of 6—8 drops of glycerol. This 
reaction is recommended for detecting glycerol in wine and beer. 

It is shown (Pharm. Centralhalle, 1881, 164) that the same reaction 
is obtained with sugar, gum arabic, &e. ., hence its application for 
detecting glycerol in wine and beer is not practicable. B. 


Analysis of Beet-root and Sorghum. By Casamasor (Chem. 
News, 45, 191—193).—Unsuccessful attempts have been made in 
America of late years to manufacture sugar from beet-root and sorghum, 
and the estimates of the value of either sources differ widely. The 
object of the present communication is to point out the processes 
whereby the quantity of sugar obtainable from a given weight of 
material can be ascertained beforehand. From a given quantity 
of raw sugar, a certain portion of pure sugar can be obtained, as well 
as molasses which will not yield crystallisable sugar, and if the 
total sugar and that in molasses be known, then the pure sagar 
can be calculated. The composition of molasses is generally « con- 
stant, having a density = 40° Baumé, and consisting of sugar = 37°, 
soluble impurities, 37°5,and water 25 per cent. When comparing the 
products obtained at different factories, the results are generally 
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stated in the dry state, and the quantity of sugar in the dry product 
compared with the total substance is called the coefficient or quotient 
of purity. In the case above quoted, the quotient is 50, implying 
that in cane-sugar 1 per cent. of impurities prevents the crystallisa- 
tion of 1 per cent. sugar. Applying this information to a sugar 
whose coefficient is 92, i.e., there are 8 parts of impurities present, 
the yield of pure sugar would be 92 — 8 = 84 per cent. In beet-root 
sugar, 1 per cent. impurities prevents the crystallisation of 1:2 of 
sugar. The composition of sorghum molasses has not as yet been 
determined. The process for ascertaining the quotient of purity has 
been described (Amer. Chim., 1873), and gives satisfactory results. 
The outline of the process is that the pure sugar in 100 c.c. is given 
by multiplying the indication of the saccharometer by 0°26048 for 
Ventzke’s instrument, by 0°1635 for Duboseq’s; the total matter in 
solution is found by multiplying degrees Balling by sp. gr.: then the 
quotient is found by dividing the first by the second quantity. S = 
saccharimetric test, P = sp. gr., and B= Balling degrees, then 
quotient = a Ean In the articles above referred to, factors 
are given for the simplification of this calculation, so that the sp. gr. 
may be introduced. The samples for testing should be wedges, the 
angles at the base being equal, and the apex being at the centre of the 
root; the juices obtained by grating and pressing should be neutralised 
with lime, heated and filtered. The juice from sorghum cane is easily 
obtained by wringing it with the hands: the water in the juice is 
found by taking the difference between 100° and the Balling degree. 
A specimen of sorghum juice had as quotient 44, therefore no sugar 
could be manufactured from it. E. W. P. 


On Milk and Butter. By M. Scumécur and others (Bied. Centr., 
1882, 276—279).—Schméger considers that 3°5 per cent. butter is 
too high an estimate for morning milk, as in his experiments with 45 
cows he has only obtained 2°8 per cent. Concerning the analysis of 
milk, he finds that in no case did the sp. gr. fall below 1°029, but in 
80 out of 3000 cases it rose to 1°033, and in three cases to 1°034; the 
results from the creamometer are of small value, although the instru- 
ment may be useful to the farmer within certain limits; the minimum 
of fat in milk is 2°5 per cent. In a case reported by Fleischmann, in 
which butter would not come in a specimen of milk, the cause was 
that the temperature was too low. E. W. P. 


Estimation of Alkaloids in Cinchona Barks. By Kisses. (Chem. 
Centr., 1882, 60).—The method suggested by Prollius (this vol., 246) 
is very accurate, but the ether process is better than the alcoholic. 
Prollius is in error in believing that the alcohol method leaves a 
residue containing all the alkaloids, and that by the ether method 
only quinine and its homologues which are soluble are obtained. It 
is generally supposed that ether removes only quinine from the bark, 
as the other alkaloids when once separated are very difficult of solu- 
tion, but this is not the case, as the alkaloids are completely extractcd 
by the ether. kK. W. P. 
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Potassiobismuthous Iodide as a Test for Alkaloids. By F. 
Manaint (Gazzetta, 1882, 155—157).—Dragendorff, in his Manual of 
Toxicology, recommends this compound as one of the most delicate 
tests for alkaloids, but adds that it cannot be employed to distinguish 
one alkaloid from another, as it gives orange-coloured precipitates 
with most of them. The author of the present paper, however, finds 
that the characters of this reagent vary considerably according to the 
manner in which it is prepared. When obtained by Russland’s pro. 
cess, described by Dragendorff, it produces a turbidity even in pure 
water; but when prepared by mixing 3 pts. potassium iodide with 
16 pts. liquid bismuth iodide and 3 pts. hydrochloric acid, it does not 
give any turbidity with water, and is an extremely delicate test for 
alkaloids, serving also to distinguish many of them one from the other 
by the various gradations of colour of the precipitates and their altera- 
tions after long standing. 

The following are the results obtained :— 

Strychnine: light yellow precipitate becoming dark yellow after 
some time; supernatant liquid remains clear. 

Morphine: reddish-yellow precipitate which agglomerates at the 
bottom; liquid remains clear, precipitate disappearing after a few 
days if the whole is left at rest, and the liquid becoming canary- 
yellow. 

: Codeine: immediate, copious, yellowish-red precipitate, remaining 
for some time suspended in the liquid, and assuming a light brick-red 
colour when left at rest. 

Atropine: precipitated at first in filaments, but gradually settling 
down in the form of a reddish-yellow powder, which if left at rest 
becomes canary-yellow, and dissolves after some time, colouring the 
liquid golden-yellow. 

Aconitine : precipitated at first in flocks, but suddenly forms at the 
bottom a chrome-yellow pulverulent precipitate, which does not 
change colour when left at rest, whereas the liquid becomes yellow. 

Brucine : precipitated at first in filaments which ultimately settle 
down with gold-yellow colour, becoming paler when left at rest for 
some time. 

Nicotine: immediate red pulverulent precipitate, which suddenly 
falls to the bottom, and becomes reddish-yellow when left at rest. 

Cicutine : precipitate similar in character but of darker colour, and 
becoming dirty-white when left at rest. 

Solanine : slowly precipitated with lemon-yellow colour, becoming 
darker on repose and adhering to the bottom of the tube when 
shaken. 

Veratrine: light yellow precipitate forming slowly, remaining sus- 
pended for some time, and becoming light canary-yellow when left at 
rest. 

Narceine: light yellow precipitate forming slowly and remaining 
suspended like that of veratrine, but of deeper colour; becomes 
reddish-yellow on repose. 

Quinine Sulphate : immediate brick-red precipitate which suddenly 
falls to the bottom, and becomes dirty-yellow on repose ; remains sus- 


pended after agitation. 
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Cinchonine Sulphate: like the last, but does not fall down so 
quickly, and acquires a darker colour when left at rest. H. W. 


Detection of Urea by Oxalic Acid. By E. Briickr (Monatsh. 
Chem., 3, 195—196).—Oxalic acid is commonly regarded as inferior 
to nitric acid as a test for urea, but the mode of applying it may be 
considerably improved by taking advantage of the sparing solubility 
of urea oxalate in a mixture of alcohol and ether. A still better 
method, however, is to heat the alcoholic extract supposed to contain 
the urea with a small quantity of amyl alcohol, and treat the solution, 
decanted or filtered if necessary, with a cold saturated solution of 
oxalic acid in amyl alcohol. The urea oxalate is then precipitated 
in small crystals, but may be obtained in larger and better defined 
crystals, fit for microscopic examination, by warming the liquid till 
the crystals are redissolved, and leaving it to cool. Another mode of 
roceeding is to add the oxalic acid in the solid state, then heat till it 
is all dissolved, and leave the solution to cool. The advantage of this 
method is that it does not unnecessarily increase the quantity of 
liquid ; it is necessary, however, to avoid adding too much oxalic 
acid, as an excess would crystallise out as such on cooling. The solu- 
tion of urea in amyl alcohol may also be mixed with a solution of 
oxalic acid in anhydrous ether. Precipitation then takes place 
quickly and abundantly, but the crystals are mostly small and ill- 
defined, so that it is not easy to recognise them. This mode of pro- 
ceeding may, however, be recommended when complete precipitation 
is desired, as for quantitative estimation. In such cases also, the 
oxalic acid may be added in substance, the whole heated to obtain 
large crystals, and the excess of oxalic acid finally removed by anhy- 
drous ether. Should the urea be found in excess instead of the oxalic 
acid, the precipitation must be completed by means of an etheric solu- 
tion of oxalic acid. 

The amy] alcohol used in this reaction must be so far pure as not to 
turn red or brown when the oxalic acid is dissolved in it. A moderate 
quantity of ethyl alcohol does not interfere much with the reaction, 
but nevertheless its absence in desirable. H. W. 


Quantitative Estimation of Albuminoids and Non-albu- 
minous Matter in Plants. By E. Scuutze (Landw. Versuchs.-Stat., 
27, 449—465).—This paper is principally a review of the methods 
employed for the estimation of the nitrogenous matter in plants, and 
is followed by an answer to a paper of Kettner’s on the question of 
priority of introduction of the various processes. Schulze considers 
that it is quite unnecessary to estimate the ammonia originally present 
in fodder before determining that produced by decomposition of the 
amides, as the quantity is so small, and it is enough to estimate the 
total ammonia produced by boiling the extract with dilute acid, and 
to determine the nitrogen set free by nitrous acid ; asketch of a simple 
piece of apparatus for collecting the ammonia set free by magnesia is 
given. Doubt has lately been thrown on the exactness of the figures 
obtained by Sachsse’s method, but the author considers that the 
results are perfectly trustworthy so long as asparagine, glutamine, and 
VOL. XLII. 3 0 
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primary amido-acids alone are present. Uncertainty enters only 
when the nitrogenous matters which cannot be separated by precipita- 
tion from the above are present, and then it is possible that they are 
partially decomposed by the nitrous acid; such a substance is allan- 
toin, but up to the present time it has been found in only one plant 
(plantain), although it may exist in others. The conclusion which 
may, therefore, be drawn from results obtained by Sachsse’s method 
of estimation, is that the nitrogen present represents the maximum 
amount of asparagine, glutamine, and amido-acids that could possibly 
be present. Mayen (Zeits. Anal. Chem., 20, 37) believes that the 
azotometric method of estimating amides is impracticable; with this 
statement, the author cannot agree, as having made experiments with 
pure asparagine, he finds the results accurate; even if the azotometric 
process were useless, there is still Schlésing’s method, which is often 
preferable, as when much glutamine is present. E. W. P. 
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Technical Chemistry. 


Gelatino-bromide Emulsion. By Puener (Photographic News, 
1882, 257).—This is a short account of a patent recently taken out by 
Plener for separating the sensitive silver bromide compound from the 
emulsion, and, after washing it, again mixing it with fresh gelatin. 
This is done by placing the melted emulsion in a metallic vessel of the 
shape of a truncated cone, silver-plated inside, which is then made to 
rotate at a very high speed (4000 revolutions per minute for a vessel 
one foot in diameter) for about ten minutes, keeping the gelatin 
emulsion from setting by heating the vessel externally. In this way, the 
solid sensitive silver compound is deposited on the circumference of the 
bottom of the vessel, and the clear gelatin solution may be syphoned 
out. The silver compound is then mixed with warm water by the aid 
of a brush, again separated by rotating the vessel, and the operation 
repeated until all traces of gelatin and soluble salts have been 
removed. The purified sensitive silver compound can then be mixed 
with fresh gelatin, collodion, &c., for preparing sensitive plates. 

The important feature in the process is that it allows of fresh unde- 
composed gelatin being substituted for that which has been decom- 
posed by heat, &c., in the preparation of the original emulsion, and 
thas greatly diminishes or entirely removes the tendency to green fog 
and frilling. Moreover, the original emulsion may be diluted to any 
extent, or any desired proportion of gelatin may be employed, so that 
the sensitive silver compound may be obtained in the most advan- 
tageous state of division, and can subsequently be incorporated with 
the proper proportion of fresh undecomposed gelatin. C. E. G. 


Absorption of Volatile Bodies by the Aid of Heat. By T. 
Scuiorsina (Compt. rend., 94, 1187—1189).—Bodies in a truly 
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us condition are readily absorbed when passed over some absorb- 
ing material, by virtue of the mobility of their molecules, but sub- 
stances mixed with gases in the form of finely divided solid particles 
or of liquid spray, are only partially absorbed, because the particles 
have not the required mobility and rate of diffusion. If, however, the 
gas containing the solid or liquid particles in suspension is heated to 
such a temperature that the particles are rendered gaseous, then they 
can be readily absorbed. The author has adopted this plan with 
success on a manufacturing scale. If air mixed with hydrochloric 
acid is simply heated to 100° by means of steam, the acid can be com- 
pletely absorbed by a much smaller volume of water than is ordinarily 
used, even when the percentage of hydrochloric acid in the gas is 
but small. In this way, a highly concentrated aqueous solution of 
the acid can be obtained. The same temperature is sufficient to 
produce, by dilute sulphuric acid, the complete and almost instan- 
taneous absorption of ammonium carbonate suspended in = — 


Purification of Soda-leys with Zine. By K. W. Juriscu 
(Dingl. polyt. J., 244, 71—79).—All crude soda-leys produced by the 
Leblanc process contain sodium sulphide. In working up these leys 
for soda this impurity must be removed. Hitherto the following 
methods have been used :—-(1.) Oxidation of the caustic leys and of 
the fused caustic soda with Chili saltpetre. (2.) Oxidation of the 
fused caustic soda with air. (3.) Carbonisation and oxidation of the 
crude leys with carbonic anhydride and air. (4.) Oxidation of the 
leys with air, with or without the use of Pauli’s method, and subse- 
quent oxidation of the concentrated caustic leys, and of the melt with 
Chili saltpetre; and (5.) Precipitation with zinc. The first four 
methods lead to the same end, namely, the conversion of sodium 
sulphide into sulphate, which of course reduces the percentage of total 
alkali in the finished product. The last-named method has the advan- 
tage that by precipitating the sulphur of the sodium sulphide as zinc 
sulphide, its sodium equivalent remains in the caustic soda produced, 
so that by this process soda of higher percentage may be obtained. A 
number of experiments have been made at the Widnes works of James 
Muspratt and Sons, with a view of ascertaining how the cost of the 
working of this method compares with the cost of the oxidation method 
by means of air and saltpetre. It is shown that the cost of lixiviating 
with zine is covered by the value of the additional alkali produced, 
and that a saving of 11°64 marks per ton of caustic soda (70 per cent.) 
is realised in comparison with Pauli’s oxidation method, and subse- 
quent oxidation with saltpetre. D. B. 


Solubility of Calcium Aluminates in Water. By FE. Lanprin 
(Compt. rend., 94, 1054—1055).—The author finds that calcium alumi- 
nates are soluble in water to a relatively considerable extent. It 
follows, therefore, that the presence of these compoinds is injurious 
to the setting properties of hydraulic mortars, and that materiais 
which form no soluble aluminates are best adapted for the preparation 
of such mortars. Ferric oxide forms no compounds with lime analo- 
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gous to calcium aluminates. The author suggests that the solubility 
of the calcium aluminates may be utilised in the manufacture of sugar 
and the treatment of molasses. C. 


New Process for Extracting Copper from Copper Pyrites. By 
R. Frecaner (Dingl. polyt. J., 243, 482—487).—The author has 
worked this process successfully for the extraction of copper from the 
Balan ores (Balin, near Czik-Szent-Domokos, in Transylvania), 
which consist of copper pyrites associated with iron pyrites. Magnetic 
pyrites is present only in minute quantities. This circumstance, com- 
bined with the absence of calcium salts in the ore, imparts to it the 
property of being partly decomposed by atmospheric influences, result- 
ing in the formation of copper-salts. It is difficult to obtain the 
copper from the poorer kinds of ore, as these, being imbedded in quartz 
and chlorite, adhere firmly to the ore; and it was especially with a view 
of surmounting this difficulty that the author undertook this work. 
At the end of 1880 no profit was attached to the working of these 
mines, but they now give a good revenue, and owing to the abundance 
of unextracted ore, a good future has been secured. 

The author’s process is mainly a “sulphating”’ roasting process, and 
although metallurgically it presents no novelty, its practical applica- 
tion is new. The ore is freed from gangue, so that the raw material 
contains about 2 per cent. of copper. It is broken up in pieces of thw 
size of a nut, arranged in open kilns of 38—40 tons, within a few 
feet of the main adit level for carrying out the ore, and subjected to a 
moderate preliminary roasting, occupying 12—14 days. A charge of 
4) tons requires 1 cubic meter logs, 0°3 cubic meter charcoal, and a 
labourer working for six days. The roasted ore is then ground in a 
crushing mill. Two men grind 14—16 tons of ore in twelve hours. 
The ground ore is spread out in masses of 300 k., mixed with iron 
sulphate liquor to the consistence of mortar, then heaped up in piles 
of 15-20 tons, and allowed to remain for a few days. The liquor 
used for lixiviating the ore is obtained as a bye-product. Two men 
lixiviate 8—10 tons of ore in twelve hours; the lixiviated material is 
then brought in trucks to the gas furnaces. The author uses two gas 
reverberatory furnaces, worked with one gas generator and four men. 
The material is heated for six hours, then taken in trucks to the lixi- 
viating tanks. These are arranged in five groups, each group having 
five tanks of 3 cubic meters capacity. The tanks are placed over each 
other, and side by side, in the following manner :—The uppermost tank 
is used for receiving the weak iron liquors or washings. Under the 
two ends of this tank, and at a depth of the height of the same, two 
tanks are placed for receiving the ore, between these, and at a corre- 
spondingly lower depth, there is a tank for collecting the copper solu- 
tion, and under this, at a similar distance apart, a precipitating tank 
is placed. 

In conclusion, the author describes the mode of procedure of the 
whole process more fully. From the precipitating tanks, a product is 
obtained, containing in its dry state between 94 and 96 per cent. copper, 
2—4 per cent. iron, and 3—4 per cent. silicates. The cementation 
copper is sifted, formed into blocks weighing 25 k., dried and refined. 
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It is mentioned that this process may be advantageously used for the 
extraction of copper from antimonious copper-ores or fahl-ores, con- 
taining at least 5—8 per cent. copper, and a large amount of quartz 


gangue. D. B. 


Improvements in the Manufacture of Wine. By F. A. 
RemuLen (Bied. Centr., 1882, 273—275).—Reihlen has patented a 
process in which the pressed grape skins are to be boiled with water 
so as to rupture the cells containing the colouring and aromatic matter 
which, forming a fermenting and colouring extract, cause the fermen- 
tation of the mnst to be clear, and without the unpleasant taste usually 
imparted to the wine by the ferment. L. Weigert, remarking on the 
above patent process, thinks that although the extract from the skins 
feeds the ferment, yet there is no great gain obtained ; still, when 
black grapes are so treated the wine is four to six times darker. L. 
Rosler considers that it is only a ferment in the skins, and not the 
skins themsélves which cause the fermentation. E. W. P. 


Sugar Manufacture without Animal Charcoal and with Sul- 
phurous Anhydride. By G. F. Meyer (Bied. Centr., 1882, 279— 
281).—When the yield of sugar from beet is good, the use of animal 
charcoal can be dispensed with for the purification of the sugar sepa- 
rated from lime; any mechanical impurities may be removed by 
filtration through fine sand. Sulphurous anhydride may be used to 


es 


f decolorise without raising the percentage of sulphates. A. Reinecke 
a describes a process in which sulphurous anhydride and then steam is 
a passed into the lime solution of sugar, whereby a precipitate is formed 
. which carries down all colouring matter. E. W. P. 

n 

8 

Y Preparation of Soft Soap. (Dingl. polyt. J., 244, 56—64.)— 
n According to Ringel (Seifenfubrikant, 1881, 82), pure soft soap con- 
3 sists mainly of potassium oleate, potassium carbonate, and the salts 
8 contained in the potash used for its preparation. Pure potassium 
. 


oleate obtained from soft soap by treatment with potassium chloride, 
is a firm, tough, slightly translucent mass. Soft soap does not 
acquire its translucent appearance and ductile character until after 
the addition of a solution of caustic and carbonated alkali. Instead 
of finishing soaps with potash, potassium chloride, sulphate, borate, 
silicate, &c., may be used; sodium salts, however, produce soaps of 
less perfection. These salts have the property of causing the soap to 
combine with water; 100 parts of water require 12—15 parts of these 
salts to effect this combination, so that no watery particles separate 
on cooling. 

For the preparation of green soft soap Starke (Seifenfabrikant, 
1881, 83) uses hempseed oil, linseed oil, and olein. The fat is intro- 
duced into the copper, mixed with an equal weight of ley of 18° to 
20° B. (3 potash-ley and } soda), agitated repeatedly, allowed to settle 
until the next day, and then heated to boiling. Combination soon 
takes place, and may be recognised by the absence of oil, which at the 
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commencement floated on the surface of the ley, and by the fact that 
a sample placed on the tongue no longer tastes of alkali, but has a 
sweetish taste resembling oil. The mixture is now subjected to gentle 
boiling, and treated gradually with ley of 20—24° B. until a transpa- 
rent emulsion is produced. At this period, the fire is increased and 
the boiling continued until the soap shows large lamelle on the sides 
of the copper, and only very little froth is produced. The soap when 
finished should remain clear on cooling. 

According to Eichbaum (Seifenfabrikant, 1881, 85), one of the best 
soft soaps is the so-called “ natural grain-soap,” which is made from 
potash-ley (containing not more than 5 per cent. of soda) and German 
linseed oil. Saponified olein and twice puritied cotton-seed oil are used 
in some cases. 

Seidemann (Seifenfabrikant, 1881, 153) describes the preparation of 
transparent glycerol soft soap. The oils used for the manufacture of 
this soap must be bleached. In other respects the preparation re. 
sembles that of other soft soaps. The bleaching is effected in the 
following manner :—The oil is heated with direct steam and mixed 
with 5—8 per cent. of potash-ley of 28° B. It is agitated thoroughly, 
then allowed to remain quiescent. The precipitate which subsides is 
used for the manufacture of darker-coloured soft soaps. 

In order to prevent the freezing of transparent soap, it is recom. 
mended to use linseed oil in its preparation. For washing woollen 
goods, Menzies (Seitfenfabrikant, 1881, 169) recommends the use of 
neutral potash soap, which is said to supersede soda soaps. 

D. B. 


Presence of Nicotine in Tobacco-smoke, and Consideration 
of the Active Poison in the Combustion-products of Tobacco. 
By R. Kissuine (Dingl. polyt. J., 244, 64—71).—Haviag recognised 
the toxic nature of nicotine and its action on the nervous system, and 
the relatively considerable quantity of this alkaloid present in tobacco, 
it was obviously interesting to ascertain what influence the most im- 
portant consumption of tobacco, viz., smoking, has on nicotine. 
Although the number of investigators on this subject is very limited, 
a complete series of chemical and physiological facts can nevertheless 
be quoted. Whilst a few investigators indisputably deny the presence 
of even traces of nicotine in tobacco-smoke, others maintain with 
equal certainty that it exists in considerable quantity. The author 
has collected these facts, and the present paper is devoted to a critical 
discussion of the same, and simultaneously to an account of his own 
investigations. The following are the details of the principal publi- 
cations on this subject:—Unverdorben (Pogg. Ann., 1826, 8, 399) 
investigated the products obtained by the dry distillation of tobacco. 
He obtained (1) an ethereal oil; (2) an oily acid; (3) an empyreu- 
matic acid; (4) a reddish-brown resinous substance, soluble in potas- 
sium hydroxide; (5) a trace of a powdery substance. insoluble in 
potash and in acids; (6) a small quantity of picoline; (7) a base 
soluble in water, having a burning taste and unpleasant pungent 
smell, causing choking; (8) fuchsine; (9) a body resembling the 
latter; and (10) two extractiform bodies. 
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Zeise (Annalen, 47, 212) was the first who passed tobacco-smoke 
from a pipe through an aspirator. He found the following consti- 
tnents:—A peculiar empyreumatic oil, butyric acid, carbonic anhy- 
dride, ammonia, paraffin, empyreumatic resin, water, a small quantity 
of acetic anhydride, carbonic oxide, and carburetted hydrogen gas. 

Melsens (ibid., 49, 353) has investigated the condensation-products 
of tobacco-smoke with the view of proving the presence of nicotine. 
He isolated nicotine from this mixture of empyreumatic, oily, tarry, 
and resinous products, and obtained numbers agreeing with the for- 
mula C)HN.; 45k. of smoked tobacco yielded 33 grams of nicotine. 

Vohl (ibid., 148, 231), in conjunction with Reichshauer, found 
sulphuretted hydrogen and hydrocyanic acid in tobacco-smoke. Vohl 
and Eulenberg (Viertelyahrsschr. f. gerichtl. und déffentl. Medecin, 
New Edition, 14, 249) conclude that nicotine in tobacco is contpletely 
decomposed by the smoking process, and that the intense action of 
tobacco-smoke on the nervous system is attributable to the presence 
of pyridine bases. The following pure substances were isolated :—A 
hydrocarbon of the formula CxHis; pyridine, C;H;N; _picoline, 
(,H;N ; lutidine, C;H,N ; collidine, C;H,,N; parvoline, C,H,;N; cori- 
dine, CjoHis;N ; rubidine, C,,H,;N; and viridine, C,,H)N. The pre- 
sence of the following substances was also established :—Carbonic 
anhydride, hydrocyanic acid, sulphuretted hydrogen, formic acid, 
acetic anhydride, propionic acid, butyric acid, valeric acid, carbolic 
acid and creasote, several hydrocarbons of the acetylene group, finally 
ammonia, methane, and carbonic oxide. The presence of caproic, 
caprylic, and succinic acids could not be determined conclusively. 

Heubel (Centralbl. med. Wissensch., 1872, 641) has made numerous 
physiological experiments on tobacco. He concludes that—(1) nico- 
tine is unmistakeably contained in tobacco-smoke; (2) by the slow 
combustion of the nicotine in tobacco, a large quantity is found in the 
smoke; (3) the fact that in spite of its great volatility and tendency 
to decomposition, nicotine is largely contained in tobacco-smoke, is 
explained by the leaves and the smoke containing this alkaloid as a 
stable salt, and not in the free state. 

Le Bon (la Fumée du Tabac, Recherches Chimiques et Physiologiques) 
has found the following constituents in tobacco-smoke :—Nicotine, 
ammonia, carbonic oxide, hydrocyanic acid, and two aromatic (not in 
a chemical sense) substances, one of which is collidine. 

Pease (Jour. Amer. Chem. Soc., 2, 338) analysed the smoke from 
36685 grams Havannah tobacco by burning the latter in a long wooden 
pipe, and passing the smoke through two bottles containing water 
acidified with sulphuric acid. The filtered and concentrated solution 
was then titrated with potassiomercuric iodide. He obtained 0-081 
gram nicotine. 

In discussing these facts, the author mentions that, of the two bases 
found by Unverdorben in addition to picoline, one probably was 
nicotine. Zeise’s investigations are of great importance. It cannot 
be disputed that by the dry distillation of tobacco, other products are 
formed than by the smoking process, as in the latter case a constant 
or intermittent current of air passes through the tobacco. Referring 
to Melsens’ researches, the author mentions that he is the only inves- 
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tigator who has conclusively established the existence of nicotine in 
tobacco-smoke. The quantity of this alkaloid amounts to about 0:7 
per cent. of the weight of tobacco consumed, and about 15 per cent. 
of the total quantity of nicotine contained in tobacco. In conclusion 
of the first part of his paper, the author criticises the researches of 
Vohl, Heubel, Le Bon, and Pease. He shows that Vohl’s opinion ag 
to the non-existence of nicotine in tobacco-smoke is without founda. 
tion. This chemist evidently disregarded the fact that nicotine is 
decomposed by warm potassium hydroxide. The remaining three 
publications cannot be regarded as a satisfactory solution of the whole 
question of controversy of opinion, as they are very incomplete. 
B 


Use of Algarobilla in Tanning. By W. Errver (Ding. polyt. J, 
244, &8)).—Algarobilla is the fruit of the Balsamocarpum brevisolium, 
a tree growing in Chili. The pericarp of this fruit is 3 to 3°5 cm. 
long, contains 40—50 per cent. tannin, and resembles the fruits of 
Divi, Bablah, and Neb-Neb used in tanning. The seeds, which amount 
to about 17 per cent. of the weight of the entire fruit, are dark- 
coloured, hard, and free from tannin. Owing to the fact that the 
tannin exists in the algarobilla in the free state, and therefore dissolves 
readily in water, and that the solution has a light yellow colour, this 
fruit forms a valuable tanning agent ; but as the extract is practically 
a pure solution of tannin—which does not give a serviceable leather— 
it must be used with other tanning substances to increase the per. 
centage of tannin. D. B. 
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Molecular Refraction of Liquid Carbon Compounds. By 
H. Lanvott (Ber., 15, 1031—1040).—Two years ago A. Lorentz and 
H. Lorenz came to the conclusion independently that the relation 
between the velocity of transmission of light and the specific gravity 
n?—1 
Gu? + yd ~ 
which x is the index of refraction, and d the sp. gr.), instead of the 
, 7 += C, which has been adopted hitherto. It was formerly 
€ 
shown by the author that the refraction-equivalent of a mixture or 
compound is the sum of the refraction-equivalent of its components, a 


of a substance can be expressed by the formula C (in 


formula 


relation which is expressed by the formula A (p + pi) = 


a py in which N is the index of refraction, D the 
tf 


sp. gr. of the mixture, n, m, and d, d,, are the same values for the com- 
ponents, and p, p, their relative weights. The author finds that the 

ed (p+ SPR shat, 4) bonita ives 
(N? + QP TY Get aa? * Geez, Pe 
results which do not differ materially from those obtained by the 
former equation, and that the calculated differ from the observed 
results only in the fourth place of decimals, except in cases of mix- 
tures of such strongly refractive liquids as carbon bisulphide, benzalde- 
hyde, &e. According to the former equation, with the aid of Cauchy's 
dispersion formula, the refraction-equivalent for the hydrogen line H, 


is) Pw! eM cad P~—* wx M,, bat occcvding tothe letter 
d < d s 
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for the same line (II) Pare +> = M. and Pars a Fa = M,. 
A comparison of the values obtained by Equation II for the molecular 
refraction of various substances, which are about one-third less than 
those obtained by Equation I, yield to analogous relations between 
chemical composition and optical activity. 

(1.) Isomeric compounds, whose carbon and oxygen atoms are 
attached by single bonds, possess the same refraction-equivalent ; but 
this is not the case with metameric compounds of different chemical 
composition, as allyl alcohol and propaldehyde. 

(2.) Similar differences in empirical formula correspond to similar 
differences in refraction-equivalent; these differences are given in the 
table below, and are expressed for Equation I by ra and r,, and by ra 
and r, for Equation II. 


equation 
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d (ee + 2)d 
Hy A. Hy, 

Singly-bound carbon-atom ...... 5°0 4°86 2°48 
Hydrogen ......cccesssesscececs 1°3 129 1°04 
Singly-bound oxygen-atom O’ .... 2°8 2°71 1°58 
Double-bound oxygen-atom O” .... 8°4 3°29 2°34 
ONT OS Leer 9°8 9°53 6 62 
Rise for each doubly-bound carbon- 

ee ae iee eee 2°4 2°0 1°78 


Thus according to Lorenz’s formula the refraction-equivalent of a 
compound can be calculated from those of its components by the equa. 
tions— 


R,(C,H,O”,0',) = 248 a + 1040 + 2340 +135 
R,(C,H,O".0,) = 2°43 a + 102) +229¢+ 156d 


The calculated and observed values are given in an extensive table 
in the original memoir. ¥. & ¥. 
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Dependence of the Molecular Refraction of Liquid Caron 
Compounds on their Chemical Constitution. By H. Scurdprr 


(Ber., 15, 994—998).—The author has collected the values of the : 

refraction-equivalent of organic substances from A. Lorentz and y 
2 — 

H. Lorenz’s formula —“ l = C. He confirms the results of 


(nw? + 2)d 
Landolt (see last Abstract), Wiedemann, and others, that this formula 
deduced from theoretical considerations of the electromagnetic and 
ether theories leads to the same uniformities between chemical com- 

n—1 
=f, 

d 

The following results for the hydrogen lines Hz and Hy, are noted :— 
(1.) The refraction equivalent increases with the molecular weight. 
(2.) The groupings CO, CH,, O” (as the two oxygen-atoms of the 
carboxyl group of the acids), OH,, of the alcohols produce the same 
effect on the refraction-equivalent, but the O atom of the hydroxy! 
group has only one-third the effect of the previously named groups, 
hence it follows that in saturated compounds the atom-refractions of 
carbon, hydrogen, and singly bound oxygen are equal ; this atom refrac- 
tion the author calls the ‘ refraction stere ;” and the refraction of the 
doubly-bound oxygen-atom is equal to two steres. The value of a 
refraction stere is about 147. In a series of tables the refraction 
equivalents of the fatty acids and their corresponding aldehydes are 
given fur the lines Ha and Hy, those of the former differing from 
those of the latter by one refraction stere. A few examples are here 
adduced to illustrate the author’s method :— 


position and refraction of light as the empirical formula 
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Formula and No. of Refraction-equivalent 
Substance. refraction steres. for Hy. 
Acetic acid ...... C2Hi0} 12°93 = 9 x 1°437 
Ethaldehyde...... C;HiO? 11°50 = 8 x 1°438 
Propionic acid.... C3HjO} 17°42 = 12 x 1°452 
Propaldehyde .... C3}HjO? 15°93 = 11 «x 1:448 
Butyric acid .... C{HO} 22°01 = 15 x 1467 
1 Buteldebpde coos Cl 20°52 = 14 x 1°466 


(In the formula given above the upper figures represent the number 
of refraction steres, the lower the number of atoms in the com- 
pounds.) 

In unsaturated compounds the doubly-bound carbon-atom has a 
refraction-stere twice as great as that of the singly-bound carbon- 
atom : thus ethyl crotonate, H{H{;O; has the same refraction equivalent 
as ethyl butyrate, C{Hj30}, or methyl valerate or amy] formate. 

In the case of amylene, valerylene, and the allyl and propargyl com- 

pounds, the value of the refraction-equivalent is rather less, whilst in 
aromatic compounds the value is rather more than that required by 
this theory. 
The refraction-stere of chlorine is Cl}, or four times as great as that 
of hydrogen or carbon; the value varies slightly, according to whether 
it is combined with a carbon-, with or without a hydrogen-atom. 
Paraldehyde behaves as CiH)20{, as containing one doubly-bound 
carbon-atom, and not as CjH}{0}. According to this theory, the 
formule which represent the refraction constitution of saturated com- 
pounds agree with the formule which represent their volume constitu- 
tion; but for unsaturated compounds the volume- and refraction-stere 
vary in a different manner. V. H. V. 


Optical Activity of Malic Acid and Malates at Different 
Temperatures. By T. Tuomsen (Ber., 15, 441—445).—Schneider 
(Abstr., 892, 1881) came to the conclusion that the rotatory power of 
malic acid and malates does not follow the author’s law of multiple 
rotatory proportion. The author considers this conclusion unfounded ; 
for in order to compare substances with one another, it is necessary to 
examine them under similar conditions, and therefore when the rota- 
tory power of a substance varies differently with the concentration, 
the extremes only must be taken into consideration for the sake of 
comparison. But when substances vary with the temperature also, 
they cannot be compared directly with others, and cannot therefore 
be used to prove a general law. The author contends that malic acid 
and malates are such substances, and gives tables of the results of 
the examination of malic acid, and some malates of different concen- 
tration at different temperatures. To illustrate this he compares his 
own numbers with those calculated by Schneider’s formule, and finds 
differences which vary considerably. The rotatory power of tartaric 
acid is also influenced by temperature, and hence anomalous results 
are obtained with that substance. D. A. L. 


Photochemical Reaction of Ferric Oxalate. By Jopin (Compt. 
rend., 94, 1315—1316).—The photochemical sensitiveness of solutions 
3 p2 
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of ferric chloride mixed with oxalic acid varies with the composition 
of the mixture, and is greatest in dilute solutions, but is not strictly 
proportional to the degree of concentration of the solution. Appa. 
rently the sensitiveness diminishes somewhat more rapidly than the 
concentration of the solution increases. The presence of an excess of 
ferric salt greatly diminishes the sensitiveness, and the same effect is 
brought about by partial substitution of tartaric for oxalic acid. The 
mixture of ferric chloride and oxalic acid very readily absorbs certain 
rays in the spectrum, and the solution becomes heated 5° or 6° higher 
than solutions of uranium nitrate, potassium bichromate, or certain 
other ferric salts, of practically the same colour, when all the solutions 
are exposed to sunlight of the same intensity. C. H. B. 


Polarisation of Electrodes and Conductivity of Liquids. By 
E. Boury (Compt. rend., 94, 1243—1247, and 1301—1304).—The 
author has applied Lippmann’s method of determining the resistance 
of liquids to the measurement of the electromotive force of polarisa- 
tion. With currents of feeble density* between platinum electrodes 
in acidulated water, whatever the E.M.F. of the battery, the polarisa- 
tion of both electrodes is at first too slight to be measured. It attains 
its limit at the negative electrode, where it is slight, after some minutes, 
and at the positive electrode, where it is considerable, after some 
hours. Determinations of the resistance of columns of liquid with 
E.M.F. varying from 0°365 to 11°76 volts, and intensity of current 
varying between the ratio of 1 to 32, show that a liquid conducts ele: 
tricity in cne manner only. whatever the phenomena manifested at the 
electrodes. This law also holds good for mixtures of electrolytes. 
From experiments with mixtures of solutions of copper salts with 
acidulated water or salts of more oxidisable metals, the author con- 
cludes that the conductivity of a mixed solution is always greater than 
that of any one of its constituents at the same degree of dilution. 
Hence it would appear that the molecules of each salt take part in 
the transmission of the electricity, though only one of the salts is 
decomposed. The polarisation of the positive electrode may generally 
be neglected. The polarisation of the negative electrode is very slight 
for currents of low density, but increases rapidly below or above that 
particular density at which a brown deposit is formed. The polari- 
sation is accompanied by development of heat, due to local action 
between the metal deposited and the other salt which is not decom- 
posed. The electrolytic reaction which takes place at the electrodes with 
currents of low density always absorbs less heat than that which succeeds it 
with currents of higher density. According to Wiedemann, in a solution 
containing salts of any two of the following metals, zinc, cadmium, 
lead, copper, silver, gold, that which comes later in the list is deposited 
to the exclusion of that which precedes it. The author finds that the 
electrolysis of the first salt takes place in its turn when the density of 
the current is sufficiently high. This order of the metals is the same 
as that of the heats of formation of their salts, those of zinc salts being 
the highest, and those of the gold salts the lowest. C. H. B. 


* By the term density is understocd the intensity of the current for unit-surface 
of the electrode. 


we oe @ om em a CO 


GENERAL AND PHYSICAL CHEMISTRY. 913 


Effects Produced in a Vacuum by the Current from a 
Gramme Machine. By Jamin and G. Manevvrier (Compt. rend., 
94, 1271—1273).—The phenomena observed on passing the current 
from a Gramme machine between carbon points in a vacuum produced 
by an air-pump, are similar to those observed with induced currents 
in Geissler tubes, but are much more brilliant. Single carbon pencils 
become red hot, and the vessel is filled with a blue gas, which deepens 
in colour. Eventually the walls of the vessel are covered with a finely 
divided black powder, which dissolves in nitric acid with effervescence 
and incandescence. Whether it is pure carbon or a compound of 
carbon and hydrogen has not yet been ascertained. If instead of 
single carbon pencils conical bundles of several smaller pencils are 
employed, the carbons become much less heated, and volatilisation is 
almost prevented. 
With bundles of copper wires 3 mm. diameter, the effects are still more 
brilliant. If the current is very mtense, the wires are melted, and in 
all cases copper is volatilised and deposited on the sides of the vessel. 
C. H. B. 
Depression of the Zero Point in Mercurial Thermometers. 
By J. M. Crarrs (Compt. rend., 94, 1298—1301).—It is well known 
that on heating a thermometer which has remained at ordinary tem- 
peratures for a long time, the zero point is lowered by an amount 
which, between 0° and 100°, is proportional, as Pernet has shown, to 
the square of the temperature. For higher temperatures Mills found 
a different order of things, but his results were apparently obtained 
with thermometers which had not been subjected to proper preli- 
minary treatment. Before measuring the depression of zero caused 
by heating, it is necessary to be certain (1) that at starting the zero is 
at its maximum position, and (2) that the depression is not masked 
by a permanent rise of the zero, which always takes place on heating, 
even for a few minutes, a thermometer which has not for a long time 
been heated to the particular temperature of the experiment. This 
permanent rise can be prevented by suitable preliminary treatment. 
A thermometer so prepared is heated to 355°, and the zero point 
taken on cooling. It is then subjected to any series of operations, 
again heated to 355°, and the zero point again observed. it is found 
to occupy the same position as after the first heating. The depression 
of zero caused by boiling the mercury in a thermometer is about 2° 
for French lead glass. The rise after six months at ordinary tem- 
peratures is from 04° to 0°5° ; the subsequent rise during five or ten 
years rarely exceeds 0°5°, and after ten years the zero remains con- 
stant. After depression caused by heating, the zero point can, how- 
ever, again be raised to its original position by prolonged heating at 
asomewhat lower temperature, but the greater the interval between 
the temperature which causes the depression and that to which the 
thermometer is heated in order to raise the zero point, the slower is 
the rise of the zero; and if the interval is greater than 100°, the rise 
is probably never complete. 

In order to get rid of the abnormal tension produced by blowing 
the glass, thermometers 1 and 5 were heated 11 days at 355°; 13 and 
15, for three years at 206° and 266°: 31 and 32, before being filled 
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with mercury, were heated for 100 hours at 440°, and then cooled 
gradually for 100 hours; finally, all six were heated for a day at 306°, 
and the zero points observed. In order to raise the zero from the 
point to which it had been lowered by heating at 306°, all the ther- 
mometers were heated 4 days at 218°, 18 days at 100°, 5 days at 80°, 
7 days at 60°, 6 days at 40°, 9 days at 20°, 3 days at 10°, and 2 days 
at 0°. The following table gives the depression of zero caused by 
heating to the temperature placed at the head of the column :— 


| 

40°. | 60°. | 80°. | 100°.| 160°. | 218°. | 260°. | 306°. 

Therm. 1 — | 0°06 | 0°19 | 0°31 | 0°74 | 1°12 | 1°33 | 1°63 
mn 5 ....| 0°04 | 0°08 | 0°18 | 0°29 | 0°56 | 0°76 | O-V1 | 1°14 

» 13 ..-.| 0°02 | 0°03 | 0°17 | 0°31 | 0°69 | 0°87 | 1°09 | 1°30 
» 15d «e-.| 0°01 | 0:05 | 0-18 | 0°31 | 0°75 | 0°97 | 1°12 | 1°40 
io 0°02 | 0°06 | 0°22 | 0°37 | 0°84 | 1°15 | 1°46 | 1°77 

og RT cady —_— — | 0°28 | 0°69 | 0-98 | 1°21 | 1°56 


With the exception of No. 5, which was made of German soda glass, 
the numbers given are so close that they may, without sensible error, 
be used for correcting thermometers of French lead glass for the 
depression of zero caused by heating. C. H. B. 


Apparatus for Determination of the Melting Points of 
Easily Fusible Metals and Alloys. By L. Linsermann (Ber., 15, 
435—437).—In the apparatus described, the metal to be examined is 
supported in an oil-bath, between two horizontal graphite plates, 
which in their turn are kept in position by means of two stout plati- 
num wires, fixed in two porcelain tubes passing through a cork; 
through another hole in the cork a thermometer is fixed and dips into 
the bath. In using the apparatus, an electric current is passed through 
the platinum wire, the circuit being completed by the alloy, so that a 
bell rings continually as long as the current is closed; the bath is now 
heated, and as soon as the metal melts, the circuit is broken and the 
ringing ceases; at this point the thermometer is read. The means of 
the melting point of a sample of tin are, in oil-bath, 227°8°; in CO,, 
228'4°; in air, 228°2°; and of a tin alloy in oil, 98°; in CO,, 95°. A 
woodcnt of the apparatus is given. D. A. L. 


Use of Liquid Ethylene for producing Low Temperatures. 
By L. Cattierer (Compt. rend., 94, 1224—1226).—Ethylene liquefies 
under a pressure of 63 atmos. at + 10°, 56 atmos. at 8°, 50 atmos. at 4°, 
and 45 atmos. at 1°. Its critical point is about 13°. The temperature of 
the liquid at ordinary pressure is approximately —105°, much lower 
than that of nitrous oxide. Moreover, ethylene remains liquid and 
transparent at temperatures at which nitrous oxide and carbonic anhy- 
dride are solid and opaque. If a jet of the liquid is: allowed to play 
on the apparatus to be cooled, a very low temperature is obtained, and 
a quantity of the liquid can be recovered. When oxygen is highly 
compressed in a capillary tube, cooled by this method below —105", 
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and the pressure is suddenly released, a violent ebullition is observed 
at a certain distance from the bottom of the tube; but the author has 
not yet been able to determine whether this liquid exists before the 
pressure is released, or is produced by the sudden ae og 
The Critical Temperature of Liquids. By B. Pawtrwsxr 
(Ber., 15, 460—462).—The author’s experiments lead him to the fol- 
lowing conclusions :— 

1. The critical temperature (T) of homologous compounds differs 
fron the boiling point (¢) by a constant difference, and can therefore 
be represented by the formula T = ¢ + constant. 

2. Isomeric ethers have identical, or at least very similar, critical 
temperatures. With other isomeric compounds, however, this is not 
the case, as is evident from the above statement. 

3. Bodies containing double carbon-bonds have higher critical 
points than those which do not contain this sort of combination, 
agreeing with the behaviour of such isomerides as regards their 
boiling points. 

4. The critical temperature (T,,) of a mixture of two liquids is thus 
formulated :— 


T, = nT + CS —n)T (I), 


wand 100—n being the percentage of each liquid present; T and T’ 
the respective critical temperatures of the liquids. 

5. The critical point of the mixture having been found by formula 
(1) and its percentage composition and the critical point of the low- 
boiling constituent (IT) being known, the critical point of the high- 
boiling constituent (T’) is thus obtained :— 


TY = 100 T, — nT 
100 — n 


6. If, on the other hand, the critical temperatures of the mixture 


the liquid mixture can be calculated as follows for one of the con- 
stituents in formula I :— 


Figen ns 
n= 100( ToT) 


Mixtures of several bodies behave in an exactly similar manner to 
those of two bodies. The author suggests that the constitution of 
mixtures of liquids can be determined by this process with as great 
a facility and accuracy as with the polariscope. 

The critical points of liquids which dissolve glass at high tempe- 
ratures, ¢.g., water, cannot be determined by this process. 


— 


D. A. L. 

Thermochemistry of Ozone. By EK. Mutper and H. G. L. Vay 
beR Mevcen (Ber., 15, 511—513).—Berthelot has obtained 131,600 
cals. as the mean, and 137,600 cals. as the maximum value for the 
expression As,O,Aq 3000. The authors have modified Berthelot’s 
process thus:—1. The ozonised oxygen is led from the generatur 
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and of the two constituents are known, the percentage composition of 
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through a glass gasometer filled with water, and thence into the 
calorimteric flask. 2. The end of the delivery tube in the flask is 
filled with capillary tubes. 3. The exit tube from the calorimetric 
flask is connected with an aspirator. 4. The arsenious acid is dis- 
solved in water without hydrochloric acid. 5. It was titrated with a 
solution of iodine in potassium iodide solution. The results of two 
experiments give as mean 143,300 cals., the maximum being 145,000 
cals. for the above expression. Hence for 00 00 00 the authors have 
the mean —64,820 cals. against Berthelot’s — 53,320 cals. 
D. A. L. 

Heats of Combustion of Hydrocarbons. By D. Mrenpeteserr 
(Jour. Russ. Chem. Soc., 1882, 230—238).—The thermochemical data 
referring to the heat of combustion are, according to the anthor, 
mostly direct calorimetric data, from which the influence of physical 
and chemical changes which accompany chemical reactions has not 
been sufficiently eliminated, and yet it is necessary to separate the 
heat of reaction itself from the heat which is due to physico-mechanical 
phenomena, in order to determine the relation between heat and 
chemical changes. This refers especially to the carbon compounds, as 
from their heat of combustion conclusions are drawn as to their forma- 
tion from the elements, and yet the heat of formation of carbon com- 
pounds is very small, compared with the total heat of combustion. The 
difference arising therefrom is seen from the following example :-— 

The reactions which take place when either carbon dioxide or water 
acts on glowing charcoal, are analogous not only as regards the volume, 
but also in chemical and technical, and even in thermal respects, if 
the physical phenomenon which accompanies the second reaction is 
not taken into account. In the first reaction, viz., CO, + C = CO + 
CO, 39°8 T.U.* are absorbed, this being the difference between the heat 
of combustion of 1 atom of carbon = 97 T.U. and the combustion of 
CO = 684 T.U. (97-°0—2 x 684 = — 39°8 T.U.). The second re- 
action, viz., H,O + C = CO + H,, is accompanied by a heat phenome- 
non of —39°8 T.U., which is the difference of 97°0—2 x 68°4, 68°4 
being the heat of combustion of H,+ O. In both cases an equal 
absorption of 39°8 T.U. takes place. If the combustion of hydrogen 
in the calorimeter could take place with formation of aqueous 
vapour only, it might be concluded, that the combustion of the mole- 
cules CO and H, is accompanied by an identical evolution of heat, 
and further, from the above two reactions, the conclusion might be 
drawn, that on combustion of 1 atom of carbon in the gaseous state 
2 x 68°4 = 137 T.U. are evolved. This last conclusion has been 
already arrived at by Rankine, who supposed that both states of the 
combustion of carbon, viz., its combustion into CO and the conversion 
of the latter into CO,, are accompanied by the evolution of the same 
quantity of heat. Assuming this, we are led to the very probable con- 
clusion, that the formation of all hydrocarbons is without exception 
an exothermic reaction and not partly an endothermic one, as is 
generally assumed, for example by Thomsen and Berthelot. It is, e.g., 
very improbable that the formation of acetylene, the only hydrocarbon 
which is formed from carbon and hydrogen directly, would be accom- 

* T.U. stands for “large” or kilogram-degree thermal units. 
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ied by an absorption of heat, equal to —61 T.U., according to 
Berthelot, or to —48 T.U. according to Thomsen. Assuming 
that the heat of combustion of 1 atom of carbon in the hypo- 
thetical gaseous state, is = 137 T.U., the heat of formation of 
acetylene will be + 25 T.U. (from Berthelot’s data) or + 32 T.U. 
(from Thomsen’s data). The author further remarks, that in the 
conclusions with regard to the heat of formation of hydrocarbons from 
hydrogen and charcoal (Thomsen), or hydrogen and diamond (Ber- 
thelot), the evolation or absorption of heat which accompanies the re- 
action, and is due to physical and mechanical processes, is not 
accounted for, and that the conclusions refer to entirely illusory re- 
actions. If the direct formation from C and H could really take 
lace, the reaction would have to be represented in a manner totally 
different from what it is at present, because all that we know about 
diamond or charcoal Ieads to the assumption that the molecule is a very 
complicated one, or that it contains ©,, » being a large number.* 
The author thinks that a comparative study of the heat of combustion 
of carbon and carbon-compounds, may lead to the solution of the 
question as regards the complicated nature and the constitution of the 
carbon molecule and not vice versd, as we know about the constitution of 
hydrocarbons far more than about the molecular constitution of carbon 
itself. All we know about the heat of formation of hydrocarbons 
from carbon and hydrogen shows, that the reaction takes place with only 
a small development or absorption of heat, which is often less than 
1 per cent. of the whole heat of combustion itself, whereas for the 
heat of combustion of one and the same hydrocarbon, numbers are 
given by different observers, showing differences of several per cent., 
so that all the conclusions with regard to the constitution of hydro- 
carbons which were drawn from their heat of combustion, cannot be 
regarded as certain, even from the experimental point of view. The 
conclusions lately arrived at by Thomsen on the relation between 
constitution and heat of formation are regarded by Mendelejeff as 
insufficient, because Thomsen starts from the heat of formation of four 
hydrocarbons (C H,,C,H,,C,H, and C,H,), and arrives at five conclusions 
at least (namely, as regards the heat of dissociation of carbon, the 
mode of linking between carbon and hydrogen, and finally, the heat 
of mutual combination of carbon-atoms by means of one, two, and 
three “‘ bonds of affinity.”)) This explains why the conclusions arrived 
at by Thomsen as to the structure of benzene, are really in contradic- 
tion with his own theory. Mendelejeff shows that, whereas according 
to Thomsen’s recent experiments, the heat of formation of benzene is 
= — 227 T.U., Ladenburg’s formula for benzene, with nine single 
linkings between the carbon-atoms, would require, according to 
Thomsen’s theory, a number = — 14°85 T.U. Although the experi- 
mental number (— 2°27 T.U.) does not agree with Thomsen’s theory 
(— 1485 T.U.), yet the difference between the experimental number 
and the number calculated for Kekulé’s formula, is still greater, as that 
formula (for three single and three double linkings) would require 
* Important reasons for such an assumption were given by Mendelejeff in 1870, 


in his most interesting paper (published in the same Journal in 1870), “ On the 
law of Specific Heat, and the Composition of the Carbon Molecule.”—B. B. 
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— 58°56 T.U. for the heat of formation of benzene. The same can be 
said as regards the data obtained by Thomsen for dipropargyl. From 
all this Mendelejeff concludes, that our knowledge as regards the 
relation between the heat of combustion of hydrocarbons and their 
constitution cannot be considered satisfactory. 
In the gaseous state alone can the thermal relations be regarded as 
being free from the influence of the change of the internal work, and it 
is therefore necessary for comparison to refer the thermal values to 
the gaseous state. In order to refer the heat of combustion of solids 
or liquids to the gaseous state, it is evident that the latent heat of 
fusion and evaporation of the bodies in question, must be added to the 
values found by experiment, and the heat of evaporation of water sub- 
tracted from them; for water (1 mol. in grams) the last value is 
= 10°7 T.U. between 15—20° ; but the heat of evaporation of hydro. 
carbons and other combustible bodies is only very little known, although 
in the majority of cases it lies between 4—10 T.U. for the gram. 
molecule. It further appears that in the case of homologous bodies 
the heat of evaporation increases with increasing molecular weight 
and boiling point, but in this direction especially further investigations 
are needed. But as the heats of combustion are not yet quite exactly 
determined, and the heat of evaporation is small compared with the 
heat of combustion, Mendelejeff proposes to apply for the heat of 
evaporation of bodies for which this value cannot be, or has not yet 
been determined directly, an approximate correction which falls 
within the limits of the experimental errors. For heptane the author 
assumes the heat of evaporation to be = 7 T.U. (always for 1 mol. 
in grams), and for naphthalene and anthracene he assumes the sum of 
the heat of fusion and evaporation to be = 15 T.U., whereas their 
heat of combustion is over 1000 T.U. 
Another correction must be introduced for the quantity of heat 
which is set free or absorbed when mechanical work is carried on, owing 
to the expansion or condensation which takes place when the volume 
of gas before and after combustion is not the same. As the volume 
of every molecule is the same in the state of vapour, and the molecule 
(2 grams) of hydrogen occupies a volume of 23°86 litres, at the pres- 
sure of 760 mm., and at the temperature of 19°, which is the tem- 
perature of most of Thomsen’s experiments, a contraction correspond- 
ing to this volume will be, at the above pressure, equal to the pressure 
of 1033 grams for 1 square cm. or 1033 x 23,860 = 246°5 kilogram- 
meters. On dividing this value by the mechanical equivalent of heat, 
246°5 
430 
thermal units, is found. It is = 0°57 T.U. Consequently, whenever 
a contraction corresponding to 1 mol. or to two volumes takes place, 
0°57 'T.U. must be subtracted from the experimental number given 
in large thermal units, or added when a corresponding expansion takes 
place. In the last column of the first table below, numbers are given 
for the heat of combustion of a series of hydrocarbons after the ap- 
plication of a correction for the contraction or expansion, for the 
change from the solid or liquid into the gaseous state, and for other 
physical processes taking place at the same time. 
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, the quantity of heat absorbed in the above contraction in large 
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From the first table the values of the second have been calculated, 
the last column of the former being identical with the first column of 
the latter. This table contains the heats of formation of hydrocarbons 
from methane, carbon monoxide and carbon dioxide, which values, 
according to Mendelejeff, are of more real interest than the heats of 
formation from carbon and hydrogen, as transformations of the above 
kind really and often occur. In all the values corrections of the above 
nature are introduced. Ifthe heat of combustion of a hydrocarbon 
C,H.» be T, its heat of formation from methane will be:— 


nCH, — (2n — m)H, = 77°82 + 568m + 0°57 — T, 


from CO— 
nCO + (n + m)(H, — nH.0) = 1249n + 538m 4+ 0°57 — T, 


and from CO,.— 
nCO, + (m + 2n)H, — 2nH,O0 = 1142n + 568m + 0°57 — T. 


’ 
| 


Heat of formation from 
Heat of =e ached, 
combustion. 
CHy,. Co. CO). 
| 

T.U. . See Se ae: 

Se eee 192 — | + 47 | + 386 
RR SSR Bn ne 342 -— 15 | + 79 + 58 
SE i ORD Te Race ble: « 491 — 30 |} +111 | + 7 
Le PO Tee tees 1061 —— 61 + 268 | +143 
ee ree 313 — 43 + 51 + 30 
8 PORE RCS ine 464 — 60 +82 | + 50 
oS RS ern eee 757 — 83 +152 + 98 
CEG yb os osarqtaedees 1029 — 86 | +243 +168 
SNE ad's -n.c'n,c sees ss 2317 — 163 +582 +411 
0 ES a ee 299 — 86 + 8 - 13 
0 ee 415 — 97 + 44 + 12 
tte oh sa'cwee e's 1401 —168 + 303 +196 
3° pS re 851 —213 + 69 + § 
Ghee TIPO.) oe cu csinven os 756 —118 +174 +110 
seb vn chiedand ones 1231 —125 +246 +139 
NE ee ae eae aR 1738 — 364 +295 +145 


B. B. 


Danger of Gas Explosions. By Matiarp (Chem. Centr., 1882, 
268).—A series of experiments was made with a view of ascertaining 
the rate at which the ignition in explosive mixtures travels. The 
following measurements of velocity were obtained :— 


anot 
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| 
Vol. of marsh-gas | Velocity of ignition Vol. of common gas | Velocity of ignition 
per vol. of air. per second. per vol. of air. per second, 

m. m. 
0 -086 0°041 0°150 0°285 
0°103 0°325 0 °166 0-617 
0°115 0° 505 0°180 0 °820 
0-120 0 °550 0°190 0°985 
0°127 0°524 0-200 1-010 
0°130 0°515 0:210 0 935 
0°134 0-440 0 °230 0°740 
0°140 0°375 0-300 0-097 
0°161 0°139 — po 


———— 


It is shown that mixtures containing less than 0°117 gas per litre 
of air are no longer explosive, and cease to be inflammable per se. By 
taking a burner consuming 140 litres of gas per hour fitted to a pipe 
6mm. in diameter, the gas will pass through the pipe at a velocity of 
14m. per second. At the opening of the burner the velocity of the 
current is considerably more, probably 10 m.; however, the rate at 
which the most explosive gaseous mixture can travel is only 1 m., 
hence there eannot be any danger of the flame travelling back into 
the pipe. D. B. 


Formation of Alloys by Pressure. By W. Sprina (Ber., 15, 
595—597).—In continuation of his former investigations (this Journal, 
40, 498; 42, 273) the author concludes that matter assumes that con- 
dition which corresponds to the volume wihich it is made io occupy. This 
statement is contirmed by the formation of alloys from their consti- 
tuent elements by the action of great pressure. Thus, a mixture of 
filings of bismuth, cadmium, and tin in the proportion necessary to 
form Woods’ alloy, on being subjected to a pressure of 7,500 atmo- 
spheres, gave a metallic block which resembled Woods’ metal in all its 
properties, sueh as density, colour, hardness, and brittleness, and 
melted under water at 70° (Woods’ metal melts at 65°). Rose’s alloy 
(m. p. 95°) was obtained in a similar manner from lead, bismuth, and 
tin. Ordinary brass was likewise produced by repeatedly subjecting a 
mixture of zinc and copper filings to great pressure. The fact that 
the sp. gr. of brass is nearly the same as that of both the constituent 
metals, explains why the alloy is not easily produced by pressure, and 
is therefore a further confirmation of the author’s theory. Romna 
has also found that a fine platinum wire covered galvanically with 
& coating of silver, after passing through a wire-drawing plate, 
is completely soluble in nitric acid. This is evidently due to the 
on — having been alloyed by the pressure in passing through 
the plate. y 


Influence of one Metal on the Surface of another Metal 
placed at a Short Distance. By H. Petter (Compt. rend., 94, 
1247 —-1249).—If two metallic surfaces are placed parallel to one 
another at a distance of a few millimeters or tenths of a millimeter, 


4 
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the properties of the superficial layer of each surface undergo a slight 
alteration, due to the proximity of the other metal, and depending on 
the nature of the latter. This change is produced slowly, and at first 
increases with the time, but afterwards tends to a limit. It is not 
permanent, for, if the influencing metal is removed, the metal in. 
fluenced gradually assumes its original condition. The amount of 
change was measured by comparing the difference of potential between 
a gilded brass surface and that of the particular metal before and after 
the latter had been subjected to the influence of a second metal. Of 
the metals used lead and iron produced the greatest effect, but the 
change was very distinct with copper, platinum, and gold. Zine 
appears to cause no change in the surface of copper, gold, or zine, 
The phenomenon is not purely electrical, but is of a material character, 
It is probably similar to the phenomenon of Moser’s figures, and is 
possibly related to the fact that many metals have a slight but distinct 
odour. The influence of copper on zine is perceptible, even when 
their surfaces are 10 mm. apart. It would appear as if the metals 
give off at the ordinary temperature a volatile substance which can be 
deposited on other bodies, producing chemical change. When the 
influencing body is removed, the volatile substance gradually leaves 
the influenced surface, which resumes its original condition. 
C. H. B. 
Remarks on the Atomic Weights. By A. Burierorr (Journ, 
Russ. Chem. Soc., 1882, 208—212).-—Referring to Schiitzenberger’s 
latest experiments, who pretends to have obtained in analysing certain 
hydrocarbons, either a normal result or a sum exceeding 100, accord- 
ing to circumstances, the author attempts to explain this anomaly, 
assuming that Schiitzenberger’s experiments do not include an error, 
by one of the following three hypotheses :—- 
(1.) The excess of matter might be explained by the conversion of 
force (energy) into matter. 
(2.) The absolute quantity of matter remained unaltered, but its 
increase in weight is due to the circumstance that its attraction by the 
earth has increased in the meantime. Both these assumptions are, 
however, not very probable. ; 
(3.) The anomaly is due, not to a change in weight, but to a change in 
the chemical significance or value. The author assumes that the atomic 
weight, that of carbon, for example, may vary within narrow limits, e.g., 
between 11°8—12; and, in order to settle this question, he has under- 
taken some experiments especially to determine the atomic weight of 
white and red phosphorus under otherwise equal circumstances, and 
further to synthesise mercuric chloride from a known weight of the 
metal and from chlorine, either in its usual state, or after insolation 
by sunlight, or after the action of electricity, &e. By this hypo- 
thetical variation of the atomic weights, the author explains the fact 
that the atomic weights of elements are not exactly, but very nearly, 
whole muitiples of that of hydrogen. This is hardly due to mere 
chance, as Marignac remarked more than twenty years ago (1860), 
and as Mallet and F. W. Clarke have pointed out again recently, so 
that Prout’s hypothesis is not to be regarded as being without real 
foundation. According to Marignac, the numerical data obtained 
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by experiment, may only approach “ Prout’s law,” as is the case with 
Boyle’s law, and the author asks whether Prout’s hypothesis might 
not, like Boyle’s law under certain circumstances, be rigidly accurate. 
As there is no reason @ priori to assume a constancy of atomic weights, 
the atomic weight would represent for the chemist a quantity of 
matter which is a carrier of a known quantity of chemical energy 
varying within narrow limits. The author has no reason to regard the 
above suppositions as entirely impossible, and will therefore proceed 
in his experiments. B. B. 


Inorganic Chemistry. 


Liquefaction of Ozone. By P. Havurergvuitie and J. Cuapputs 
(Compt. rend., 94, 1249—1251).—The authors have made further ex- 
periments on the liquefaction of ozone with the aid of the apparatus 
used by Cailletet for the liquefaction of ethylene, and have obtained 
a deep indigo-blue liquid which can be preserved more than thirty 
minutes under a pressure of 75 atmos. and evaporates somewhat 
slowly at ordinary pressures. A mixture of oxygen and ozone was 
compressed at 125 atmospheres in the pressure tube of Cailletet’s 
apparatus, the capillary tube being curved and the lower end cooled 
by ajet of liquidethylene. If the mixture used does not contain more 
than 10 per cent. of ozone by weight, the gas under 125 atmos. 
pressure is not sensibly coloured in the main part of the tube, but the 
blue colour is very distinct in the cooled part of the capillary tube. 
Whether this coloration is due to a liquid mixture of ozone and 
oxygen, or to a thin film of liquid ozone alone, could not be definitely 
decided. Sudden release of pressure produces no cloudiness. The 
tube, however, instantly becomes colourless, whilst a drop of a deep 
indigo-blue liquid (ozone) remains in the end of the capillary tube, 
and evaporates very slowly. That the ozone is almost entirely lique- 
fied is shown by the fact that on again compressing the gas to 150 
atmos. no further coloration is produced. Although the ozone 
evaporates slowly it diffuses somewhat rapidly. The gas above the 
almost black liquid is quite colourless, and it is only just when the last 
traces of the liquid disappear that the gas is seen to have a blue 
colour. C. H. B. 


Chlorination of Sea-Water. By B. pr ta Gre (Ann. Chim. Phys. 
[5], 25, 433—477).—This paper contains the results of an elaborate 
series of determinations of the amonnt of chlorine in sea-water made 
during a voyage round the world, 1874—1875 (expedition to Camp- 
bell Island). The chlorine was determined volumetrically by silver 
nitrate with potassium chromate as indicator, and tables are given 
showing the rates of expansion of the pipettes and standard solutions 
employed. Extensive tables are given showing the quantity of chlo- 


924 _ ABSTRACTS OF CHEMICAL PAPERS. 


rine per litre of sea-water at different points in the Mediterranean, 
Suez Canal, Red Sea, Indian Ocean, Pacific, and Atlantic. The average 
amount is about 20 grams per litre, but this varies considerably in 
different localities, and is materially affected by the distance from the 
shore, especially if the land is watered by large rivers. The minimum, 
17°5 grams per litre, was found to the north of Batavia; here the sea 
was quite muddy from the solid matter washed from the surroundin 
islands by the rivers, which were then in flood owing to the heavy 
rains. The maximum in the sea (omitting the Suez Canal) was 22°36 
grams per litre, found in the Red Sea 30 miles 8.S.E. of Jubbal. In 
some parts of the Mediterranean the chlorine is as high as 22 grams 
per litre, and increases distinctly from west to east. Approaching 
Egypt, however, the influence of the fresh water of the Nile is per. 
ceptible before the land is visible. The amount of chlorine diminishes 
rapidly by 0°8 gram per litre, while the thermometer and densimeter 
show no variation. At Port Said the amount is still lower. In the 
north part of the Suez Canal the influence of the fresh water from 
the Nile and other sources is very marked. The quantity of chlorine 
begins, however, to increase at the second station, and increases slowly 
up to El Kantara, then rapidly as the Bitter Lakes are approached. 
At the latter point the amount of chlorine is as high as 37°2—37°47 
grams per litre. This number differs from that found by Durand- 
Claye in 1872, the difference being due to the gradual solution of the 
banks of salt which form the bottom of these lakes, and to the 
entrance of sea-water during high tides. The determinations quoted 
were made just two hours after high water. In the Red Sea the 
amount of chlorine diminishes from north to south. At first it isa 
little higher than in the Mediterranean, but rapidly falls below owing 
to the influence of the heavy rains which accompany the monsoons. 
Determinations made in the Pacific confirm the law that the salinity 
of sea-water is higher under the tropics than under the equator and 
beyond the tropics. Apparently it is higher under the south tropic 
than under the north, but this is possibly dependent on the season. 

The author has détermined the rate of expansion between 0° and 
30° of sea-water containing amounts of chlorine varying from 0 to 34 
grams per litre, and a table is given containing his results. The direct 
determination of the density of sea-water on board ship is a matter of 
considerable difficulty, and is affected by several sources of error. It 
may with advantage be replaced by a determination of the amount of 
chlorine. Comparison of the density determined by the densimeter 
with that deduced from the quantity of chlorine present leads to the 
following empirical rule for calculating the density from the amount 
of chlorine found when the latter does not mnch exceed 22 grams per 
litre :—Multiply the amount of chlorine in grams per litre by 16, add the 
product, regarded as decimals of ihe fourth order, to 0°9944, and the 
result will be the density required. The numbers calculated in this way 
agree very closely with those obtained by actual determination. The 
author considers that the determination of the amount of chlorine 
may with advantage be applied to the investigation of currents, deter- 
mination of the distance from the shore at which the effect of large 
rivers such as the Amazon is perceptible, and similar problems. He 


INORGANIC CHEMISTRY. 925 


also discusses the effect upon the sea level of variations in density due 
to variations in the amount of chlorine. OC. H. B. 


Formation of Hypochlorites and Chlorates from Chlorides 
by the Action of the Electric Current. By A. Liporr and W. 
TicnomrRoFF (Jour. Russ. Chem. Soc., 1882, 212—219).—The decomposi- 
tion of solutions of halogen salts of alkali-metals under the influence 
of the voltaic current has been studied since 1851 by Watt, who pro- 
posed to prepare chlorine and hydrogen by the electrolysis of a solu- 
tion of potassium chloride acidulated by sulphuric acid. In order to 
accelerate the reaetion, different salts were added by Dixon in 1862. 
In 1872 Fitzgerald and Molloy used for the same purpose carbon 
electrodes, which were previously dipped into paraffin. In 1879 
Gluchoff and Waschtschuk applied the chlorine evolved in this pro- 
cess for the formation of a gas battery which would strengthen the action 
of the main current. The last experiments in this direction were made 
by Kozloffsky and Lazareff in 1880 and 1881. In all the above experi- 
ments the alkaline residue was worked up for soda crystals or sodium 
hydrate, the chlorine for bleaching powder or alkaline hypochlorite. 
The authors investigated the action of the silent discharge or of the 
voltaic current between carbon electrodes, generated by a Gramme 
engine, upon solutions of the chlorides of sodium, potassium, and 
calcium. As the chlorine evolved in this process is extremely active, 
it was improbable that it would escape in large quantities from the 
liquid. The ordinary voltaic current was replaced by the silent dis- 
charge as soon as the liquid began to get warmer. The evolution of 
chlorine, which was somewhat energetic in the beginning of the expe- 
riment, ceased almost entirely after a short time. On using sodium 
or potassium chloride, the liquid contained, besides chlorine, salts of 
hypochlorous acid, as was proved by many reactions, and of chloric 
acid, which was detected atter the complete destruction of the hypo- 
chlorite by boiling or addition of ammonia, which according to Kolb, 
destroys hypochlorites on application of a moderate heat. Some of the 
potassium chlorate thus formed could even be separated in crystals. 
The formation of bleaching liquor from a solution of calcium chlo- 
ride went on much more slowly than in the case of chlorides of alkali 
netals, partly owing to the greater resistance in the interior of the 
liquid. The best yield is obtained from a neutral solution at a tem- 
perature of 60°; from an acid solution much free chlorine was 
evolved. 
In order to study the further effect of the current on hypechlorites, 
which are formed in the above reaction, two litres of a solution of 
bleaching powder containing 8°25 grams of available chlorine in 100 c.c. 
were electrolysed. After two hours this amount diminished to 8°07 
grams, and after two hours more to 7°75 grams, so that the total per- 
centage loss of the amount of active chlorine was 6°06. The destrue- 
tive action of the current on hypochlorites is therefore but very 
small. Though a rapid evolution of gas had taken place during the 
above experiments (about 6 litres were collected) the quantity of 
chlorine contained in them, or in the wash-water, was very small, not 
exceeding a few milligrams. 
VOL, XLII, 3g 
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The authors explain the formation of hypochlorites in the above 
cases by the action of nascent chlorine on the alkalis, which are 
formed from the metals separated at first, by their immediate contact 
with water. They further assume that the chlorates are formed from 
the hypochlorites by the action of heat thus: 3MClO = MCIO, 
+ 2MCl. 

The best results were obtained with a cold saturated solution of 
sodium chloride, then comes potassium chloride, whilst calcium chlo- 
ride gives the smallest yield. The carbon electrodes were very soon 
disintegrated. 

The authors hope that they may succeed in utilising the chlorine 
which becomes valueless, in the form of calcium chloride, in Solvay’s 
soda process, by converting it into its oxygen compounds. For this 
purpose they are at present engaged in more completely investigating 
the nature of the decomposition. B. B 


Existence of Nitrous Anhydride in the State of Vapour. 
By G. Lunar (Ber., 15, 495—496).—Nitrous anhydride when passed 
into a solution of aniline and benzene behaves like a mixture of nitric 
oxide and nitric peroxide, diazobenzene nitrate being produced, and 
nitric oxide evolved. 

It is not possible to distinguish by analysis between a mixture of 
NO and N,0,, and N,O;.. But the author has shown experimentally 
that N,O; exists in the gases which escape from the sulphuric acid 
chambers; if it was a mixture of NOand N,Q,, this could not possibly 
be the case, for this mixture would be completely converted into NO, 
by the excess of oxygen present in the chamber. The author is there- 
fore satisfied that N,O,; can exist as a vapour. D. A. L. 


Basicity of Hyponitrous Acid. By W. Zorn (Ber., 15, 1007— 
1011).—The author has described a compound obtained by the action 
of ethyl iodide on silver hyponitrite, whose vapour-density and 
chemical relation pointed to the formula EtO.N : N.OEt. 

It would then appear that hyponitrous acid is a bibasic acid of 
composition HO.N:N.OH; and in order to examine this view, the 
author has studied the action of potash on Frankland’s dinitro- 
ethylic acid, which might be an acid alky! salt of hyponitrous acid, 
EtO.N:N.OH. But experiment showed that dinitroethylic acid on 
saponification does not yield a hyponitrite, and is therefore not a deri- 
vative of the acid. The author, however, succeeded in obtaining in 
solution a hydrogen barium hyponitrite, by suspending the normal 
barium salt and adding sulphuric acid, and found that the reaction of 
the solntion remained neutral so long as not more than 1 equivalent 
of sulphuric acid was added to 2 equivalents of the barium salt. As 
the hydrogen salt, like other hyponitrites, was readily decomposed, it 
could not be obtained in a fit state for analysis, although crystals of 
the salt were separated from the solution, but the ratio Ba: NO was 
found to be 4: 1, and therefore the salt has the constitution 


OH.N : NOBa.ON : N.OH, 
and hyponitrous acid is thus a bibasic acid. V. BM 
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Pernitric Acid. By P. Havurerevuitte and J. Cuapruis (Compt. 
rend., 94, 1306—1310).—On cooling a mixture of oxygen, nitrogen, 
and ozone charged with vapours of pernitric acid to —23°, a small 
quantity of a highly volatile crystalline powder is condensed, but 
could not be isolated. In order to determine the composition of per- 
nitric acid, it was absorbed in strong sulphuric acid immediately after 
electrification of a mixture of oxygen and nitrogen in known propor- 
tions, and the composition of the residual gas was determined. 

The authors also measured the contraction when the ozone and per- 
nitric acid had acquired their maximum tension, and then determined 
the volume of combined nitrogen. Both methods show that the 
pernitric acid has the composition NO;. The authors have analysed a 
volatile crystalline substance containing the elements of pernitric acid 
and perchloric anhydride, and will shortly publish their results 

C. H. B. 
Behaviour of Sulphuric Monochloride with certain Elements. 
By K. Heumaxy and P. Koen (Ber., 15, 416—420).—Sulphuric 
monochloride is without action on sulphur in the cold, but on warm- 
ing, a brisk reaction takes place, sulphurous anhydride and hydrochloric 
aid being given off, whilst sulphur dichloride, 8,Cl,, passes over 
(b. p. 138°). On warming sulphuric monochloride and phosphorus, 
violent reaction sets in attended with evolution of the same gas as with 
sulphur, but the experiment ends with the explosion of the apparatus. 
With amorphous phosphorus the action is quieter; the products are 
phosphorus oxychloride (b. p. 110°), and phosphoric acid. With 
finely powdered arsenic the monochloride reacts, with evolution of sul- 
phurous anhydride, whilst arsenic trichloride distils off and arsenious 
anhydride remains behind. The reaction appears to depend on the 
breaking up of the chlorosulphuric acid thus: 2S80,(O0H)Cl = 2Cl + 
SO, + SO,H,. Antimony behaves in a similar manner. Tin acts in 
tle cold with production of tetrachloride in theoretical quantity, 
according to the equation: 450,(0H)Cl + Sn = SnCk + 280, + 
2S0,H). 

This large yield is explained from the fact that tin tetrachloride is 
not so easily attacked by sulphuric acid as the chlorides of antimony 
and arsenic are. ‘Tin tetrachloride is also produced when a stream of 
hydrochloric acid gas is passed into a solution of tin in fuming sul- 
phuric acid. When sulphuric monochloride is heated with charcoal, 
it is decomposed, with evolution of sulphurous anhydride, hydrochloric 
acid, carbonic oxide, and carbonic anhydride. The monochloride there- 
fore acts as a chlorinating agent with sulphur, arsenic, antimony, and 
tin. 


Action of Potash on Lead Oxide. By A. Dirre (Compt. rend., 
94, 1310—1313).—When potash solution is added with continual 
agitation to lead hydrate, PbH,O,, suspended in water at 25°, the 
umount of lead oxide dissolved increases with the quantity of alkali 
added until the latter amounts to 300 grams per 1000 grams of water. 
At this point the amount of lead oxide dissolved decreases slightly, 
hut afterwards increases as more alkali is added, and at the same time 
the amorphous hydrate is converted into transparent microscopic 
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crystals. When the quantity of potash added reaches 400 grams per 
1000 grams of water, the amount of lead oxide dissolved again sud. 
denly diminishes, but afterwards increases as more and more potash 
is added. The hydrate, PbH,O., dissolves at first in the dilute 
potash solution, but as the concentration of the latter increases, it is 
converted into the hydrate 3PbO,H,0, and this in its turn is converted 
into the anhydrous oxide when the concentration of the potash passes 
a certain point. The same changes take place at all temperatures, 
bat more readily the higher the temperature. The hydrate, 3PbO,H.0, 
separates out in the form of transparent, white flattened hexagonal 
prisms (sp. gr. at 0° = 7°592), when a solution of potash containing 
100—300 grams per 1000 grams of water is saturated with lead 
hydrate at a temperature insufficient for its decomposition, and allowed 
to cool. 

The anhydrous oxide is obtained in several different forms depend- 
ing on the temperature and the degree of concentration of the potash 
solution. When the hydrate is heated with a solution of about 130 
grams of potash in 1000 grams of water, the oxide is obtained in 
small plates, with a greenish-yellow tinge; sp. gr. at 0° = 9°1699. 
With 230 grams potash in 1000 grams water, the oxide forms brilliant 
sulphur-yellow crystals; sp. gr. at 0° = 92089. With 300 grams 
potash in 1000 grams water, the oxide separates out on cooling in 
small, compact, heavy brownish-yellow needles ; sp. gr. at 0° = 9°8835. 
If potash is added gradually to lead hydrate suspended in water at 
20° until it amounts to 400 grams per 1000 grams of water, the anhy- 
drous lead oxide separates out after several days in the form of a hard 
compact greyish-green crust, composed of large brilliant lamin; 
sp. gr. at 0° = 95605. When a hot solution of 185 grams potash in 
1000 grams water is saturated with lead oxide, the latter separates 
out on cooling in long dark green, almost black needles; sp. gr. at 0” 
= 9°4223. 

All these different varieties of the oxide are formed of small thin 
transparent crystals, the colour varying with the thickness of the 
plates, which are rhombic, the ratio of the diagonals being about 1 ° 3. 
All the crystals become red when heated, and sulphur-yellow on cool- 
ing; their sp. gr. increases the more they are heated. 

When lead hydrate is boiled with a saturated solution of potash, itis 
converted into deep rose coloured plates, which are also formed under 
certain other circumstances. These crystals are either thin square 
tables or combinations of the cube with the octohedron ; sp. gr. at 0° 
= 9°3757. They become yellow on cooling after being heated. 

It is evident that anhydrous lead oxide, PbO, exists in two distinct 
crystalline forms, i.e., in distinet isomeric modifications similar to 
those which Berthelot has observed in the case of haloid silver salts 
and some other compounds. C. H. B. 


Action of Insoluble Metallic Sulphides on Acid Solutions of 
Nickel Sulphate in Presence of Hydrogen Sulphide. By H. 
Bavsieyy (Compt. rend., 94, 1251—1253).—If the continued forma- 
tion of nickel sulphide in a solution of the sulphate containing hydro- 
gen sulphide is a function of the relation between the weights of the 
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acid and metal present, it follows that if at any time the sulphide 
already formed by the action of hydrogen sulphide on a neutral solu- 
tion of the sulphate, is removed, precipitation will cease. On the 
other hand, if nickel sulphide is added to an acid solution of the sul- 
phate in such quantity that the free acid and the metal added in the 
form of sulphide are in the proportions necessary to form neutral or 
very slightly acid sulphate, then precipitation of the sulphide by 
hydrogen sulphide will go on progressively. The author finds that 
both these reactions actually take place. In the second case the con- 
dition of the sulphide added is of importance ; the compact crystalline 
form produces little or no effect. The nickel sulphide, however, acts 
chemically, and not simply by its presence. The author intends to 
show in a subsequent paper that a sulphydrate of nickel sulphide is 
formed: copper sulphide produces the same effect, but zinc sulphide 
exerts no similar influence. 

It follows that hydrogen sulphide will not precipitate nickel with 
zinc in a neutral solution of their sulphates unless the zinc is present 
in quantity little inferior to that of the nickel. In all cases precipi- 
tation can be prevented by the addition of a small quantity of free 
acid. With mixtures of the sulphates of copper and nickel in any 
proportion, some of the nickel will be precipitated from a neutral 
solution, and precipitation can only be prevented by the addition of 
a considerable quantity of free acid. In this case also it is necessary 
to filter and wash as rapidly as possible in order to prevent the copper 
sulphide acting on the nickel. C. H. B. 


Reactions of Mercuric Chloride. By H. Desray (Compt. rend., 
94, 1222—1224).—Mercuric chloride, as is well known, is reduced to 
mercurous chloride by sulphnrous acid, especially on heating. If, 
however, sodiam chloride is present in quantity about twenty-five 
times as great as the mercuric chloride, no reduction takes place even 
on boiling the liquid. This cannot be explained by the assumption 
that the double sodio-mercuric chloride is unattacked by sulphurous 
acid: for Berthelot has shown that the formation of the double chloride 
is accompanied by a development of heat less than 1 cal., whereas the 
reduction of mercuric chloride by sulphurous acid develops + 14-7 
cals. If the mixture of sulphurous acid and chlorides is heated in a 
sealed tube at 120°, a crystalline precipitate of mercurous chloride is 
slowly formed. That no reduction takes place when the liquid is 
boiled under ordinary pressure is proved by the fact that the addition 
of potash, after expulsion of the sulphurous anhydride, produces a 
yellow precipitate of mercuric oxide, without any trace of mercurous 
oxide. 

When potash or soda is added in excess to a solution of mercuric 
chloride mixed with a large quantity of sodium chloride, no oxy- 
chlorides are formed, and there is no immediate precipitate, but after 
a short time mercuric oxide is deposited in a crystalline form. The 
crystals are transparent and are denser than the ordinary precipitated 
oxide. If precipitated in the cold, they are yellow, bat if precipitated 
from a boiling solution they have a red colour similar to that of the 
oxide prepared by igniting the nitrate. The red precipitated oxide is 
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not attacked by dry chlorine; the yellow crystalline variety is 
attacked, but very much more slowly than the amorphous yellow 
variety. 


Tungsten-bronzes. By J. Pumippe (Rer., 15, 499—510).—These 
bronzes decompose ammoniacal silver solution with precipitation of 
silver and formation of sodium tungstate. The quantity of silver 
precipitated is always proportional to the amount of oxygen neces. 
sary for the complete oxidation of the compound. This fact is utilised 
for a method of analysis. The finely powdered bronze is_ boiled 
with a large excess of ammoniaca] silver solution, and the preci- 
pitated silver is ignited and weighed; it, however, always contains 
tungstic acid, which is left as a residue on treating the silver with 
nitric acid and weighing; the quantity can be reduced to a minimum 
by treating the precipitated silver with ammonia, and filtering hot. 
The tungsten and sodium are estimated in the filtrate from the 
silver. After the greater part of the ammonia is driven off by evapora- 
tion, nitric acid is added to the solution, the whole boiled, the precipi- 
tated tungstic acid collected and weighed. The sodium is weighed as 
chloride. 

The author frequently uses this process; but recommends W ohler’s 
process, in which the bronze is fused with sulphur, and the resulting 
mass decomposed with aqua regia, when there is suflicient material to 
make the sodium and tungstic determinations in separate portions. 

By means of Wright’s process, which consists in adding metallic 
tin to fused sodium tungstate, the author has prepared four kinds of 
tungsten bronze. When 30 grams tinfoil are added to 60 to 80 
grams of a mixture (containing 2NaO,3WOQ;) heated to fusion, and 
the whole mass is kept at that point for an hour or two, two yellow 
bronzes are obtained. The one forms yellow cubes, Na;W,Ois, easily 
separated by heating with water, the other red-yellow crystals, 
Na,W;0,;,, and can only be purified by successive boiling with 
hydrochloric acid and dilute soda. The fine powder of these 
bronzes is of a pale brown colour, and when stirred up in water 
makes the liquid of a beautiful blue colour by transmitted light. 
When 100 parts of a mixture of Na,.WO, + WQs, are mixed under 
similar conditions with 30 parts tinfoil, and kept at fusion for 
three hours,.both varieties are produced, the yellow in excess. When 
a mixture either of 2Na,O0 + 5WO, or 2Na.0 + 6WO, is fused with 
tin, a red bronze, Na,W,O, (the formula given by Malaguti to the 
yellow bronze), is obtained. In powder this is red and imparts to 
water, when suspended in that liquid, a green colour by transmitted 
light. The fusion of tin with the mixture NaO + 3WO,, gives rise 
to a blue bronze, Na,W;O0,;. Identical bronzes are obtained by the 
electrolysis of these mixtures, or by reduction with hydrogen. Fusion 
in a stream of hydrogen is especially favourable to the preparation 
of the yellow and red bronzes. Temperature plays an important part 
in this reaction: for if a very acid sodium tungstate is heated in a 
current of hydrogen and the temperature gradually increased, the salt 
first turns blue, then red, then yellow, and finally, at a higher tem- 
perature, black, owing to the separation of metallic tungsten. That 
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these bronzes differ from one another only by having more or less 
WO, is evident from the fact that they are convertible. If the finely 
powdered blue or red bronze is fused with normal sodium tungstate, 
air being excluded, the yellow bronze is produced; if on the other 
hand, the yellow or red bronze be fused with excess of acid sodium 
tungstate, air being excluded, the blue bronze will be formed. For 
analysis of the blue bronze it is necessary to heat it at 120° in sealed 
tubes with the ammoniacal silver solution, in order to ensure complete 


decomposition. D. A. L. 


Mineralogical Chemistry. 


Composition of Coal. By O. Hetm (Arch. Pharm. [3], 20, 
37—39).—In a former communication on the amount of sulphur in 
asphalt (Arch. Pharm., 213, 507) the author expressed the opinion 
that the sulphur existed therein in a state of organic combination, as 
well as in the forms of sulphide and sulphate. He has employed 
various methods requiring the use of solvents for the removal of such 
organically combined sulphur, but with no result; he was therefore 
obliged to determine it after estimating that quantity required to 
combine with the iron present and the amount present as sulphate. 
The samples analysed were Newcastle and Leverson’s Wallsend; in 
the first was found 0°232 per cent. FeS,, 0°105 of sulphuric acid, and 
0372 per cent. S organically combined; in the Wallsend organically 
combined sulphur was present to the amount of 0°118 per cent., and 
0°102 per cent. FeS,, with 0-033 per cent. sulphuric acid was found. 

a. WW, F. 


Analyses of Nephrites from Pile Dwellings. By K. Srvserr 
and G. Link (Ber., 15, 219—221).—These samples, consisting of stone 
axes, were found in pile dwellings at Maurach on the Lake of Con- 
stance. Only the analytical results are communicated in this 
paper :— 


I. Nephrite from pile dwelling. Colour, leek-green. Dried at 
12v°. 
II. Black-green variety of nephrite. Air dried. 
III. Leather-brown variety of nephrite. Had apparently been sub- 
mitted to the action of fire. Dried at 12u°, 
IV. Effloresced green nephrite. Air dried. 
V. Probably completely effloresced nephrite. The surface white 
and dusty, the interior was also much altered and in parts 
friable. Dried at 120°. 
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| a II. III. lV. 

| ¢ 
SiO, poets Se Ket 57°57 59°94 57°30 56 °82 
Se 4°71 9°10 1°82 3°38 
es ewreiivions | 0°95 — 8°32 5°45 
ey 12 ‘62 12°26 12 45 12°48 
A 33 °25 21°20 23 °44 £0 41 
ae 0°46 0°50 0°16 O-ll 
CO, a teatie aee _— — _— trace 
BD each eues<s 1°21 2°42 1°18 1°38] 

99°77 100 “82 99 “62 100°46 | 

Ratio SiO, : RO | 1: 0°972 1:1°112 1:0°988 1:0°984 


In all cases the quantities of potassium and aluminium present 
were too small for estimation. An organic nitrogenous substance was 
present in all samples. A. J. G. 


Ash ejected from Vesuvius, February 25th, 1882. By L. 
Riccrarpt (Compt. rend., 94, 1321—1322).—This ash collected at tne 
edge of the crater is black, magnetic, very rich in small crystals of 
leucite and fragments of augite and magnetite, and when moistened 
gives a distinct acid reaction. On heating, it gives off hydrochloric 
acid, and loses 1°35 percent. It contains 3°13 per cent. matter soluble 
in water, consisting of free hydrochloric acid, ammonium sulphate 
and chloride, alumina, traces of iron, and a considerable proportion of 
lime, magnesia, potash, and soda. When treated in the cold with 
hydrochloric acid the ash effervesces slightly, and is partially decom- 
posed with evolution of hydrogen sulphide. 1t evolves a sensible 
quantity of ammonia when treated with potash. The ash con- 
sists of— 


SiOs. SO3. P,O;. Cl. Al,O3. FeO 

47°84, 0-17 1°83 1°32 18°67 5°07 

Fe,03. CaO. MgO. K,0. Na,O. anh 

438 942 377 564 204 = 10015 po 
This ash, like all other substances ejected by Vesuvius from 1868 com, 


to 1852, contains a sensible quantity of phosphoric anhydride; on an sphe 
average about 2 per cent., equal to 4°39 per cent. of normal calcium P 
phosphate. C. H. B. com} 
and 

The Mineral Water of Schinznach. By Oservin and Scuiagpen- 
HAUFFEN (J. Pharm. [5], 5, 490—494).—The source of the arsenic 
in the deposit from this water (this vol., 589) is shown to be the water 
itself, which contains 0°00005 gram arsenic acid per litre, probably 
as calcium arsenate, = 00001 gram per litre. 
The authors comment on the divergences between the analyses of 
this water by Loewig, Grandeau, and Bolley, with regard both to 
mineral and to gaseous constituents. 
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They show that the sulphuretted hydrogen is present in combina- 
tion, since ferrous, cobalt, nickel, and manganese salts are immediately 
precipitated by the water, which also gives the violet coloration with 
sodium nitroprusside; also that the small amount of calcium sulphide 
found by Grandeau is insufticient to account for these reactions. As 
however all the gas must be in combination, they conclude that 
sodium sulphide is also present. L. T. O'S. 


Organic Chemistry. 


New Carbo-silicon Compounds. By A. Cotson (Compt. rend., 
94, 1316—1318).—When silicon is heated to bright redness on 
strongly compressed lamp-black, it is easy after cooling to separate a 
regulus which, when powdered and treated first with boiling potash, 
and then with hydrofluoric acid, leaves a slight residue containing 
carbon and silicon in varying proportions. 

Hydrogen gas saturated with benzene vapour at 50—60° is passed 
over silicon contained in two dishes heated to bright redness in a 
porcelain tube. After about three hours the first dish contains a light 
black powder, the second a grey substance. Both these substances 
are sometimes found at opposite extremities of the same dish. They 
are purified by treatment with potash and hydrefluoric acid. The 
black powder consists of uncombined carbon mixed with the dark 
green compound SiC, which does not burn in a current of oxygen. 
Even when the hydrogen is quite dry the grey substance contains a 
considerable proportion of oxygen derived from the porcelain dish. 
Its composition varies, but it often contains more oxygen than 
corresponds with the formula SiCO,. The most highly oxidised body 
obtained by Schiitzenberger and the author by the action of carbonic 
anhydride on silicon contains only 1 atom of oxygen for a molecule of 
carbo-silicon, SiC. It would therefore appear that the peroxidised 
compounds of the carbo-silicon series are formed in reducing atmo- 
spheres. 

Powdered silicon is placed in a gas-carbon crucible lined with 
compressed lamp-black ; this is placed inside several brasqued crucibles 
and heated to whiteness. The regulus of silicon is detached, freed 
from adhering charcoal, powdered, and purified by treatment with 
potash and hydrofluoric acid. The bottle-green powder thus obtained 
has the composition Si,C,0, Prolonged action of oxygen at a red 
heat gradually removes the excess of carbon. 

If the silicon is replaced by a mixture of somewhat thick iron wire 
with lamp-black and silica, a crystalline compound is obtained, of the 
composition Fe,Si,C (sp. gr. = 66). This compound is formed only 
alter prolonged heating at a very high temperature. C. H. B. 
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Comparison of the Combining Energies of the Halogens 
and of Sodium with different Organic Residues. By J. Wis. 
LIcENUS (Annalen, 212, 239—250).—The numerous experiments made 
by the author and his pupils on the synthesis of acetoacetic ethers 
have shown that the combinations of the same halogen with various 
organic radicles, including those which are isomeric, exhibit, in regard 
to the energy and velocity with which they are produced, diversities as 
great as those which were observed by Menschutkin in the limiting 
values and initial velocities of etherification by the action of acids on 
alcohols and phenols (this Journal, 1880, Abstr., 375; 1881, 39, 144, 
146, 883, and 1117), and by Hell and Urech in the rate of substitution 
of bromine in acids of the fatty series, C,H2.O, (ibid., 1880, 531), 
Further experiments on the action of alkyl haloids and the alkyl salts 
of a-bromobutyric and a-bromisobutyric acids upon sodacetic ethers 
led to the following results :— 

(1.) Towards similar organic residues, the combining energy of chlorine 
is the greatest and that of iodine the least, as already known. (2 ) Amongst 
compounds of the same halogen with isomeric radicles, the primary radicles 
show the least and the tertiary the greatest combining energies. This is 
true, not only with regard to the alkyl iodides, but likewise for the 
bromobutyric acids. With respect to the isomeric 2% bromobutyric 
acids, Hall and Urech likewise observed that the formation of bromiso- 
butyric acid takes place more quickly than that of normal bromo. 
butyric scid.—(3.) The combining energy of iodine and doubtless also 
that of the other halogens, for alcohol-radicles of the same cateyory 
(primary or secondary) increases with the molecular weight, %.e., with 
increase of nCH,. The rate of this increase of combining energy 
however is not directly but inversely proportional to that of the mole- 
cular weight. Thus the difference in the times of reaction of the 
iodides of methyl and ethyl with ethylic acetosodacetate is proportion- 
ally much greater (4 or 45 to 39 minutes, or about 1: 9) than that 
which is observed between the iodides of ethyl and normal propy! 
(30 to an average of 16°3, or about 1 : 4).—(4.) The combining energy 
of the halogen is considerably less when the residue is an unsaturated 
primary alcohol radicle (allyl or benzyl for example), but is very con- 
siderably increased when the halogen is united to a primary but wnsatu- 
rated carbon-atom (as in vinyl iodide). (5.) A diminution of combining 
energy is produced by linking of the CH,-yroup united with the halogen to 
carboxyl, whether this linking be direct as in ethylie chloracetate, or made 
through the medium of CH), as in ethylic 8-iodopropionate. 

In the preparation of dialkylised acetoacetic ethers, the author has 
frequently observed that the replacement of the second sodium-atom, 
introduced into the molecule subsequently to the first alkyl, takes 
place more readily than that of the first sodinm-atom,—whence it 
appears that the sodium-atom in the molecule Me.CO.CXNa.CO.0.Et 
is less firmly combined than that in sodacetoacetic acid ether, 
Me.CO.CHNa.CO.O.Et; and this conclusion is confirmed by the rise 
of temperature, amounting on the average to 14°25°, which takes place 
en mixing a solution of 46 g. sodium in 50 g. absolute alcohol 
with 316 g. ethylic ethylacetoacetate, whereas the formation 
of ethylic sodacetoacetate is attended with a rise of somewhat 
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more than 29 degrees. A still more rapid and energetic action is pro- 
duced by treating the solutions of the sodethylacetoacetic ethers thus 
prepared with the same quantities of methyl and ethyl iodide as before. 
Experiments on the action of alkyl iodides and bromobutyric ethers 
on sodio-malonic ethers led to precisely similar conclusions as to the 
dependence of the combining energy of a halogen on the nature of the 
organic residue to which it is attached. H. W. 


Production of Carbon Oxychloride from Chloroform. By 
J. Reanautp (J. Pharm. [5], 5, 504—506).—By passing the electric 
spark or silent discharge through a mixture of chloroform vapour and 
air, carbon oxychloride is formed, also when chloroform is treated 
with ozone. In absence of oxygen, chloroform is decomposed by the 
electric spark, with formation of hydrochloric acid and hexachlor- 
ethane. ' 

The decomposition of chloroform, when exposed to the atmosphere 
in presence of sunlight, is due to the influence of ozone. 

L. T. O'S. 
Constitution of the Nitro-products of the Fatty Series. 
By I. Kissen (Journ. Russ. Chem. Soc., 1882, 226—230).—If nitro- 
ethane be prepared according to V. Meyer’s method (Annalen, 171, 23), 
only a small yield is obtained (about 47 per cent. of the theoretical 
quantity), and, as the author finds, some of the volatile products of 
the reaction are easily lost. In order to avoid these disadvantages the 
author proposes to modify slightly V. Meyer’s method. A capacious 
flask is filled with the requisite quantity of ethyl iodide and kept cool by 
a mixture of snow and ice. Then silver nitrite, previously dried in the 
dark at from 30—40°, is added gradually, and the flask is corked up and 
shaken briskly. After cooling, the addition of silver nitrite is repeated 
so slowly that no evolution of gas takes place. When the last portion 
of silver nitrite has been added, the shaking and cooling must be 
continued for some time. When the mixture does not get warm on 
erg) | further shaking, the flask is left in cold water for a day or so. After 
rateil this time the product is distilled, first in a water-bath, then in an oil- 
con J bath. Inorder to remove completely the last quantity of ethyl iodide, 
satu- J the most volatile portion of the distillate is shaken with some fresh 
inin) silver nitrite and redistilled. The distillate is submitted to fractional 
yen to @ distillation, and the portions boiling at 108-—113°, which are almost 
made ™ pure nitroethane, are collected separately. When the above process 
is carried on carefully, 54—66 per cent. of the theoretical amount of 
- has § uitroethane is obtained. This circumstance, that the yield is larger 
tom, fF than 50 per cent. seems to prove that the constitution of silver nitrite 
takes # 18 not fairly represented by the formula: Ag.O.NO = NO,.Ag, 
ce it which has been proposed by V. Meyer (Annalen, 171, 27). One-half 
O.Et & of the products boiling below 100° consisted of products boiling con- 
ther, stantly at 29—30°. Although the appearance of the liquid and its 
, rise § odour seem to point to the presence of ethyl nitrite, its chemical reac- 
place JF “ons are more like those of nitroethane. The product boiling between 
cohol  28—35° was washed with water, then with silver nitrate and a weak 
ation & Sodium carbonate solution, in order to remove the last traces of iodide, 
»what and after treating with dry silver nitrate, it was finally dried over 
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anhydrous calcium nitrate. After this treatment the liquid boils at 
29—30°. Its analysis agrees with the formula C,H;NO,. On treatin 
it with sodium, a violent reaction takes place and the reactions of the 
white crystalline compound obtained are similar to those of sodium 
nitroethane. The same compound was obtained on treating the liquid 
with an alcoholic soda-solution. 

Reactions similar to those described above take place on treating 
isopropyl nitrite, which was obtained as a secondary product in the 
preparation of secondary nitropropane and boiled at 43—44°, with 
metallic sodium or an alcoholic soda-solution. 

The reactions of the sodium-derivatives of the compounds C,H,NO,, 
one of which boils at 111—113°, and the other at 29—30", are very 
much alike, and the same is the case as regards the sodium-derivatives 
of the compound C,;H;NO,, one of which boils at 115—118°, and the 
other 43—44°. This, according to the author’s opinion, seems to point 
to the circumstance that the compounds in question are not ethereal 
salts of nitrous acid, but isomerides of nitroethane and nitropropane. 
If this explanation be found to be correct, by further investigation of 
the bodies, it will prove that the compounds discovered by V. Meyer 
are not nitro-compounds of saturated hydrocarbons. 

There are many facts, indeed, which seem to show that “nitro. 
ethane ”’ is acethydroxamic acid: CH;.CO.NH(OH). Bb. B. 


Oxidation of Isodibutylene by Potassium Permanganate. 
By A. Burterorr (Jour. Russ. Chem. Soc., 1882, 190—208).—The 
author’s former researches on the oxidation of isotributylene have shown; 
that the nature of the products of oxidation varies according to the 
nature of the oxidising agent, chromic acid mixture yielding a peculiar 
solid acid, Cy, H2,O., and a little acetone, whereas potassium permanga- 
nate does not yield either of these products. Isodibutylene, with 
chromic mixture, yields a crystalline acid, a neutral body and a little 
of the ketone C;H,,O, and here again potassium permanganate gives 
different products. 

Isodibutylene was treated with a solution of 5 parts of KMnQ, in 
100 parts of water (9 parts of the salt for 5 parts of the hydrocarbon), 
first at the’ordinary temperature and subsequently at 100°. Part of 
the hydrecarbon is completely oxidised. After complete decolorisation 
had taken place, the liquid was filtered from the oxides of manganese, 
and distilled (distillate A). The residue, consisting of potassium car- 
bonate and a mixture of potassium salts of organic acids, was extracted 
by treatment with alcohol; the soluble salts were decomposed with dilute 
sulphuric acid ; and the free acids extracted by ether and separated by 
fractional distillation. Amongst the acids separated were acetic acid 
and trimethylacetic acid, which is contained in the portion boiling from 
140—18v°. The portion boiling from 180—260° consists of hydroxy- 
uctylic acid with some trimethylucetic acid. 

From the first distillate A (see above), a new compound, which the 
author calls ovectenol, was obtained. O.woctenol, CsH6O2, forms a crys 
talline mass, consisting of long thin prisms. It smells like camphor, 
and is easily soluble in alcohol and ether. It separates from the 
solution in streng acetic acid in beautiful long prisms. It is only 
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slightly soluble in water. It melts at 49°5°, and boils at 178—178°5° 
(corr.) without decomposition. Vapour-density = 4°8 at 185° (caleu- 
lated 5°0). 

rit cctate C.H,,AcO., is obtained on heating the alcohol 
with acetic anhydride to 150°. It is a liquid having an aromatic 
odour, and boiling at 200—202°. 

On heating oxoctenol with phosphorus pentachloride, an oily com- 
pound, probably C,H,;Cl;, is obtained ; hydriodic acid yields the ether 
(,H,,01. As bromine does not act on oxoctenol, it must be regarded 
as a saturated compound. 

Oxoctylic acid, CsH,.0;, separated from the distillate A by means of 
potash, forms fine white needles or glistening prismatic crystals, m. p. 
about 107°; it is volatilised partly above 300°. It is easily soluble in 
alcohol, ether, and hot water. Its potassium salt forms scales, the sediuwin 
salt needle-shaped crystals. The last salt is hydrated and less soluble in 
water than the first. The ammouiwm salt forms a microcrystalline 
mass. The salts of barium, calcium, magnesium, and zinc are amorphous 
or crystallise with difficulty. The lead salt is difficultly soluble and 
crystalline. The silver salt, C.H,;AgO;, forms fine white needles. 

As isodibutylene has the constitution CMe,.CH : CMe, oxoctenol is 
either a product of oxidation or of hydration with oxidation, and has 
one of the following formule: either 


CMe,— 
| O or CMe;.CO.C(HO) Me. 
CMe;.C(OH) 


The intermediate products are supposed to be: in the first case : 


CMe, 
| 0; 
CMe;.CH— 
in the second case: CMe,.CH,.C(HO) Meo. 

According to experiments made for the author by Menschutkin, 
oxoctenol is a tertiary alcohol, because its limit of etherification with 
acetic acid is only 8°36 per cent. 

For the constitution of oxoctylic acid the author assumes the for- 
mula CMe;.CH,.C(HO)Me.COOH. 

Oxoctenol is interesting by its close relation to the camphors. 

B. B. 


Ethyl Cyanate and Cyanurate. By J. Ponomarerr (Ber., 15, 
513—516).—By the action of cyanic bromide on sodium ethylate the 
author has obtained the same result as Mulder (this vol., 590). He 
proves that the product contains ethyl cyanate by converting it into 
urethane, thus: CNOEt + H,O = NH,.COOEt. Ethyl cyanate forms 
acrystalline mercurochloride, C;N;(OEt);,HgCl,, which tends to show 
that the molecule of the ethereal salt, in combination, is C,N;(OKt)s. 
Ethyl cyanurate is regenerated from the mercurochloride by the action 
ofammonia gas. In the ethereal distillate from the product of the 
action of cyanogen bromide on sodium ethylate, the author has 
identified ammonia, solid cyanic chloride, and polymeric cyanic 
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bromide; both yield ethyl cyanurate by their action on sodium 
ethylate. D. A. L, 


Bromochloral, Chlorobromal, Bromochloroform, and Chloro. 
bromoform. By O. Jacopsen and R. Nevmersrer (Ber., 15, 599—602), 
—lIt is well known that dichloracetal is formed as an intermediate pro- 
duct in the preparation of chloral alcoholate, by the action of chlorine 
on alcohol, and that by the further action of chlorine, ethyl chloride 
and chlvural alcoholate are obtained, thus :— 


CHCL.CH(OEt), + Ch = CClh.CH(OH).OEt + EtCl. 


In a similar manner the action of bromine on dichloracetal gives 
bromochloral alcoholate, and the action of bromine on monochlor. 
acetal gives chlorobromal alcoholate. 

Bromochloral, CC),.Br.COH, obtained by decomposing the alcoholate 
with cold concentrated sulphuric acid, is a colourless liquid, having an 
odour similar to that of chloral, but inducing tears even more strongly, 
B. p. = 126°; sp. gr. at 15° = 19176. It becomes yellow on exposure 
to light. In presence of sulphuric acid it polymerises to metabo. 
mochloral, which is an amorphous, porcelain-like, scentless mass, 
insoluble in water, alcohol, and ether; it is reconverted into bromo- 
chloral on heating to 270°. Bromochloral hydrate, CCl,Br.CH(OH),, 
is a hygroscopic crystalline mass, easily soluble in water, alcohol, 
and ether, but less soluble in chloroform, from which it ccys- 
tallises in rhombic plates (m. p. 51°). Bromochloral alcoholate, 
CCl,.Br.CH(OH).OEt, erystaliises in fine silky needles (m. p. 48°). 
DBromochloralid, C;H,C],Br.O;, obtained by heating a mixture of bromo- 
chloral and ordinary sulphuric acid containing a little of the fuming 
acid, erystaliises in colourless prisms (m. p. 122°). 

Chlorobromal, CC|IBr.COH, is a colourless liquid (b. p. 148—149°); 
sp. gr. 2°2793 at 15°), similar to bromochloral, except that it does not 
undergo polymerisation in presence of sulphuric acid. Chlurobromal 
hydrate, CC\Br,.CH(OH),, erystallises in small prisms (m. p. 51— 
52°). Chlorcbromal alcoholate, CC\Br,..CH(OH).OEt, forms long 
needles (m. p. 46°). Bromochloral and chlorobromal, like chloral, 
combine directly with amides. The compounds with acetamide 
crystallise from hot alcohol in leaflets, the melting point (158°) being 
identical with that of the corresponding compounds of bromal and 
chloral, which they also resemble in other respects. Bromochloral and 
chlorobromal hydrates give bromochloroform and chlorobromoform 
respectively when treated with potash. Bromochloroform, CHBrCl,, is 
a colourless liquid (b. p. 91—92°; sp. gr. 1°9254 at 15°) which gradually 
becomes yellow on exposure to light. Chlorobromoform, CHBr,Cl, is a 
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liquid similar to the preceding compound (b. p. = 123—125°, with 
slight decomposition ; sp. gr. 2°445 at 15°). T. C. 


Action of Chlorine on Sulphonic Derivatives. By W. Spriné 
and C. WrnssincEr (Ber., 15, 445—447).—The object of ‘this work is JB ota 
to see if it is possible to determine experimentally the influence exerted dian 
on a molecule by certain atoms or groups of atoms in the molecule. Was 
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Pare ethylsulphonic acid is not acted on by chlorine of the sulphonic 
group, hence exerts its influence over the entire molecule. lodine 
trichloride attacks it, and when in excess yields hexchlorethane. If, 
however, the iodine chloride is used in smaller quantity, dichlorethylsul- 
honic acid is always produced. This, when heated with barium 
hydrate, yields barium monochlorisethionate, C,H,Cl.SO,Ba. When 
heated in sealed tubes with ammonia at 100° for one hour, it is con- 
verted into a crystalline monochlortaurine, C,H;Cl.NH,SO,;H (m. p. 
191—201°). By treatment with silver carbonate a mixture of silver 
chlorisethionate, C,H;(OH)CI.SO,Ag, and silver ethylsulphonate, is 
produced, showing that the body C,H;Cl,SO,Ag is easily attacked by 
water and transformed. This suggests that one chlorine-atom is next 
tothe sulpho-group, and further that two chlorine-atoms and a sulpho- 
roup cannot exist in the same molecule. Diethylsulphone is not 
attacked by chlorine; it is, however, decomposed by heating in a 
sealed tube with a sufficient quantity of iodine trichloride at 140—150°, 
fur 7—8 hours, according to the equation (C,H;),SO, + 8ICl, = 
20.Cl, + Cl,SO, + 41, 4+ 10HCl. Treated in a similar way with less 
iodine chloride it yields trichlorethane, C,H;Cl;, tetrachlorethane, 
(,H,Cl,, monochlordiethylsulphone, Et.SO,.C,H,Cl, sulphuric dichlo- 
ride, SO.Cl,, and some unattacked diethylsulphone. In these cases 
the introduction of the sulphonic group seems to strengthen the union 
between the carbon and hydrogen, and hence to make the carbon more 
stable. Chlorine, on the other hand, seems to have a contrary in- 
flaence. Chlorine decomposes an aqueous solution of ethyl sulphoxide 
with great facility ; hydrochloric acid and ethyl chloride are evolved, 
aud ethylsulphonic chloride separates out. With dry ethyl sulphoxide 
chlorine produces ethyl chloride and a chlorinated sulphinic acid. 


D. A. L. 


Carbohydrate from Fucus Amylaceus. By H. G. Greenisu 
(Arch. Pharm. [3], 20, 241—257).—The carbohydrate present in 
Fucus amylaceus has been described at different times, but as the 
results of the various researches have not been conclusive, the author 
undertook to reinvestigate the whole case. Microscopical examination 
shows the presence of starch granules. Treatment with cold water 
removes some albumin and ash, and a substance which, when boiled 
with ashes, reduces copper solution; this substance seems to be iden- 
teal with the saccarifiable mucilage of all phanerogams. Neither 
mannitol, cane-sugar, nor grape-sugar is present in the cold extract. 
In a hot aqueous extract is to be found a carbohydrate identical 
with Payen’s gelose, which is convertible into arabinose, and some 
ally other intermediate substance. Boiling water removes starch; the 
18 a gelose is not identical with lichenin. B. W. P, 
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Preparation and Properties of Ethylene-diamine. By 0. 
RaoussopouLos and F. Mryer (Annalen, 212, 251—256).—Hofmann, 
by heating 1 mol. ethylene dichloride with 24—3 mols. ammonia, 
obtained a mixture of the hydrochloride of mono-, di-, and tri-ethylene 
diamine and sal-ammoniac, in which the first of these hydrochlorides 
was present in small proportion only, 30 kg. C,H,Cl, having yielded 
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not more than 1°5 kg. C,H,(H;NCl)., or 1°5 per cent. of the ethylene 
dichloride employed. ‘I'he authors of the present paper find that the 
yield of this compound may be increased by augmenting the propor. 
tion of ammonia present, this proportion being, however, limited by 
the necessity of operating in sealed tubes. Good results were obtained 
with 17—20 mols. NH; to 1 mol. C,H,Cl.—By heating 42 g. of the 
dichloride in eight tubes, with 510 c.c. aqueous ammonia of 33 per 
cent., a product was formed, containing 53°6 g. of ethylene-diamine 
hydrochloride, or 127°6 per cent. of the ethylene dichloride used (cale, 
134°3 per cent.). 

The hydrowide, C.H,(H;NOH)., obtained by heating the hydro. 
chloride with sodium hydroxide, exhibited the properties described 
by Hofmann. It does not mix with benzene or ether, and cannot be 
extracted by ether from its aqueous solution. Boiling point 118° 
(117° Hofmann). Sp. gr. 0°970 at 15°. Solidifies in a freezing mix. 
ture to a crystalline mass melting at + 10°. Anhydrous ethylene. 
diamine, C.H,(NH:,),, which Hofmann obtained by treating the 
hydroxide with sodium, may also be prepared by repeatedly heating 
the hydroxide with recently fused sodium hydroxide in a sealed tube 
for several hours at 100°. It has a density of 0°902; boils at 116:5°; 
solidifies in a freezing mixture, and melts at 85°. Vapour-density = 
2 (cale. 2°06). It does not mix with benzene or with ether. 


H. W. 


Reed. et sie ee 


Nitroso-compounds and Ketines. By V. Mryer (Ber., 15, 
1047—1050).—The author has already shown that by the action of 
nitrous acid on the aceto-acetate three classes of substitution-products 
are formed: (1) nitroso-aceto-acetates ; (2) nitroacetone and its homo- 
logues ; (3) nitrosopropionic acid and its homologues. Of these sub- 
stances nitrosopropionic acid behaves like other nitroso-compounds, 
in being converted by nascent hydrogen into amidopropionic acid ; but 
nitrosoacetone yields neither an amidacetone nor its corresponding 
anhydride, but a base of formula C;H,N., belonging to the class of 
ketines. In this respect nitrosoacetone differs not only from other 
nitroso-compounds, but also from nitrophenylacetone. This difference 
may be explained by supposing the intermediate formation of a nitroso- 
pinacone, OH.NH.CH,..CMe(OH).CMe(OH).CH,.NH.OH.Me, which 
loses 4H,O, and is converted into a ketine of composition 


N- N 
|| >CMe.MeC || . 
CH CH 

But this explanation seems to be precluded by the easy conversion of 
the nitroacetone into the ketine under conditions under which acetone 
is unaffected. If, however, the hypothesis is correct, then the intro- 
duction of the nitroso-group renders the CO group more easily 
reducible. On the other hand it may be supposed that the so-called 
nitrosoacetone does not contain a nitroso-, but an N.OH-group, 
an hypothesis which receives some support from the fact that 
nitrosoacetone differs in its behaviour towards sulphuric acid and 
phenol from other nitroso-compounds. In order to solve this difficulty, 
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and to throw light on the constitution of nitrosoacetone, the experi- 
ments described in the succeeding abstract were carried out. 

vs. ¥. 
Nitrosoacetone and Ketine. By IF. P. Treapwett and HE. 
Sreicer (Ber., 15, 1059—1061).—Nitrosoacetone heated with dilate 
hydrochloric acid yields acetic and formic acids and ammonia, thus: 
(,H,O(NO) + 2H,O = C,H,O, + H,CO, + NH;. This decom- 
position is similar to that of nitrosomethylacetone (Abstr., 1881, 
895). From an ammoniacal solution of nitrosoacetone, silver nitrate 
throws down a silver salt, Me.CO.CHAg(NO), as a golden-yellow pre- 
cipitate, rapidly darkening in the air. Although the preparation of 
ketines from nitrosomethyl-, ethyl-, and propyl-ketones presents no 
difficulty, yet the authors were unable to isolate the ketine from 
nitrosoacetone, Me.CO.CH(NO), owing to the readiness with which 
the free base decomposes ; but only its platinochloride, 


C;H,N2,2HCl,PtCh, 


in the form of golden-yellow leaflets, sparingly soluble in cold, readily 
soluble in hot water. Ketine, like its homologues dimethyl- and diethy|- 
ketine, is a diacidic base ; dipropylketine is however monacidic. The 
authors also draw attention to the gradations in chemical and physical 
properties of the homologous series of ketines. V. BY, 


Presence of Furfural in Fermented Liquids. By M. A. 
Jorissen (Ber., 15, 574—576).—A reply to Forster's criticisms (Ber., 
vn of 15, 574) on a paper by the author on this subject. T. C. 
lucts 
omo- Condensation of Acetone. By A. Pinner (Rer., 15, 576—586, 
sub- and 586—595).—This is a continuation of previous work on this 
ands, subject (Abstr., 1881, 796). By the action of potassium cyanide on 
; but acetone saturated with hydrochloric acid gas, the following have been 
ding obtained: —1. Mesitonic acid, CyH,.O; (m. p- 90°; b. p. 280—240°). 
ss of 2. Mesitylie acid, CsH,;NO;,H,O, already described by Simpson ; 
other sparingly soluble in water. Its amide, C;H,,N,O., forms warty crystals 
rence (m. p. 222°), easily soluble in water and in aleohol. The ethylic salt, 
troso- C.H,,.EtNO;, melts at 85°, and boils at 290°. This amide and ethylic 
which salt are likewise obtained directly by the action ef potassium cyanide 
on the acetone saturated with hydrochloric acid, if the conditions of 
the experiment are slightly varied. 3. A cyanide, C,,H,N,O., which 
is very sparingly soluble in water and in alcohol, and from which 
phoronic acid, C,,H,,O;, and other derivatives may be obtained. 
Mesitonic acid, CMe, CH.CMe(OH).COH. That mesitonic acid has 
jon of the constitution here assigned to it is proved by the fact that the 
cetone J ehylic salt, CMe, : CH.C Me(OH).COOEt (colourless liquid, b. p. 210°), 
intro- J May be readily converted into the acetyl compound, 
= CMe, ! CH.CMe(OAc).COOKt 
group (b. p. 205—207°). When mesitonic acid is distilled it loses water, 
t that CO 
id and & and forms the anhydride, CMe,: CH.CMe | , which crystallises in 
ficulty, O 
VOL. XLII. 3 r 
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| colourless transparent prisms (m. p. 24°; b. p. 167°), emits a charac. 
, i teristic odour, is quite neutral, and is but sparingly soluble in 
; water. On boiling with potash it is reconverted into the acid, and 


combines readily with bromine, forming an addition or a substitution. 
product, according to circumstances. Mesitonic acid itself likewise 
combines with bromine, but these compounds have not been further 


investigated. 

Mesitylic acid, Me.C<Go Nii > CMe.COOH, on oxidation with an 
acid solution of potassium permanganate, gives chiefly dimethylsuccini. 
mide, Me.C< ms >(previously described), and on further oxida. 
tion potassium dimethylmalonamate, CMe.(COOH)CONH)2, which sub. 
sequently splits up into ammonia, carbonic anhydride, and isobutyric 
acid, a portion of which is further decomposed into acetic acid and 
carbonic anhydride. 

Potassium dimethylmalonamate crystallises with 2H,O in brilliant 
prisms, which are very soluble in water, and moderately soluble in 
alcohol. At 100° it becomes aniydrous, and at higher temperatures is 
converted into potassium formate. On boiling with potash it gives 
dimethylmalonic acid, CMe,(COOH), (m. p. 165°, with decompos'tion; 
Markownikoff gives 170°). 

Dimetbylsuccinimide, when boiled with potash, loses ammonia, and 
is converted into the unsymmetrical dimethylsuccinic acid, 


1 

COOH.CH,.CMe,.COOH, | 

which is easily soluble in water, alcohol, ether, and benzene, and | 

crystallises therefrom in colourless thick transparent prisms (m. p. : 
140°); at 190° it loses water, and forms tne anhydride. 

Mesitylic acid gives mesitonic acid (m. p. 58°) when heated with 
concentrated sulphuric acid at 150°. An attempt to prepare mesitylic 2 
acid directly from mesitylic oxide was unsuccessful. Ir 

Whilst mesitylic acid is attacked only by an acid, and not by a : 
neutral or alkaline solution of potassium permanganate, phoronic acié, Ww 
on the other hand, is oxidised only in presence of an alkaline solu- ti 
tion, giving under these circumstauces an acid having the composition cc 
CsH,.O,, which is easily soluble in water, melts with sublimation at ad 
190°, and gives a well crystallised and sparingly soluble silver salt. ok 
The constitution of this acid has not yet been made out. ke 

Residues obtained in the manufacture of phorone give on frac- 
tional distillation chiefly a portion boiling at 245—255° and having J th 
the composition C,,H,,O, and a portion boiling at 310—320° ani JR be 
having the composition C,,HQ.. The former of these substances, to 
which the name aylitone is given, is identical with the xylitol of | 
Liwig (Pogg. Ann., 44, 404), and that of Weidmann and Schweizer B By 
(ibid., 49, 30; 50, 275). The high-boiling body gives the same pro- FF C( 


ducts on oxidation as xylitone, and probably bears the same relation to F aci 
mesityl oxide that diacetone alcohol, CMe(OH).CH,.COMe, bears to 
acetone. Oxidation of mesityl oxide with potassium permanganate in 
neutral solution gives acetic acid and oxyisobutyric acid (acetonic HP an 
acid, m. p. 76—77°); this confirms the formula CMe, : CH.COMe 
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usually assigned to mesityl oxide. Phorone when oxidised under 
similar circumstances gives chiefly carbonic anhydride, oxalic acid and 
acetone, the last in much the largest quantity: it is probable that 
acetone and mesoxalic acid are first formed, thus: 


CMe,: CH.CO.CH: CMe, + 60 = 2COMe, + CO(COOH),; 


but the mesoxalic acid is at once further oxidised to oxalic acid and 
carbonic anhydride. 

Not the least trace of acetic acid could be detected in the products 
of oxidation. 

Contrary to the statement of Fittig (Ann., 110, 17), the author 
finds that mesityl oxide combines directly with hydrogen sodium sul- 
phite to form sodium isobutylmethylketone-sulphonate, 


CMe,(SO;Na).CH,.COMe + H,0. 


This salt melts in its water of crystallisation at 95°, and then begins 
to decompose ; it is very soluble in water and in alcohol; its aqueous 
solution is gradually decomposed on long boiling. Mesityl oxide is 
reproduced on boiling with a concentrated solution of potash. Phorone, 
like mesityl oxide, combines with hydrogen sodium sulphite to form 
sodium ditsobutylketonedisulphonate, 


CMe,(SO,Na).CH,.CO.CH,.CMe.(SO,Na) + 23H,0, 


which forms colourless prisms, and is very easily soluble in water, but 
less soluble in aleohol. Xylitin, C,,H,.O, apparently combines with 
hydrogen sodium sulphite to form a trisulphonate, but no definite 
results could be obtained. => 


Liquor Aluminii Acetici. By T. Poteck (Arch. Pharm. [3], 20, 
257—268; and by Vutptus, ibid., 268—270).—The first paper is an 
inquiry into the different methods employed in Germany for the pre- 
paration of the above drug, as it appears that there are several ways by 
which it is prepared: precipitation of lead acetate with alum ; precipita- 
tion of calcium acetate by aluminium sulphate; and separation of 
sition colloidal alumina from sodium aluminium carbonate by dialysis and 
on at  %ddition of acetic acid. By neither of these processes is a pure product 
galt. obtained, and the solutions are all dilute; moreover, they cannot be 
kept long without decomposition. 

frac- In the second paper Vulpius gives the formula which he used for 
aving the production of this liquor, and by it prepares what he considers to 
° and be a very pure and cheap preparation. E. W. P. 
2e8, to 

tol of Bromodichloracetic Acid and Chlorodibromacetic Acid. 
weizet J By R. Neumeisréex (Ber., 15, 602—604).—Bromodichloracetie acid, 
e pro:  CCl,Br.COOH, obtained by oxidising bromochloral with fuming nitric 
ion to acid, crystallises from nitric acid in large four-sided prisms, melts 
ars 0 at 64°, and boils at 215° with slight decomposition. It is very 
ate in fH hygroscopic, and blisters the skin. It is very soluble in water 
etoni¢ # and in alcohol, but much less so in concentrated nitric acid. On 
COMe & boiling with water, and more especially with alkalis, it splits up into 
3r2 
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bromochloroform and carbonic anhydride. Zine dissolves in the 
aqueous solution of the acid without evolution of hydrogen, forming 
zine bromide and dichloracetic acid. The salts mostly crystallise well, 
and their solutions decompose on heating. The potassium salt, 
CCl,.Br.COOK + 3H,90, crystallises in long thombio prisms, which are 
easily soluble in water, less soluble in alcohol. The sodium salt, 
CCl.Br.COONa + 5H,0, forms large Jeaflets, which are easily soluble 
in water and alcohol, and moderately soluble in ether. It melts at 
100°, and becomes anhydrous at 120°. The ammonium, zine, lead 
(CC1,Br.COO,).Pb + H. ,.O), calcium and barium salts were also pre- 
pared. The ethylice salt, CCl,Br.COOEt, is a colourless liquid (b. p 
188—189°), emitting a weak peppery odour. Bremedishlerendonlle 
CCl,.Br.CONH,, obtained by the action of ammonia on the ethylic 
salt, crystallises in leaflets (m. p. 139°, b. p. 253—255° with partial 
decomposition), which are very soluble in ether, moderately soluble in 
alcohol, and insoluble in chloroform. 

Chlorodibromacetic acid, CC\Br,.COOH, is similar to bromodichlor- 
acetic acid, and crystallises from concentrated nitric acid in rhombic 
plates (m. p. 89°, b. p. 232—234° with partial decomposition) ; it gives 
chlorobromoform on treatment with potash. Its aqueous solution dis. 
solves zine without evolution of hydrogen, forming first chlorobrom- 
acetic acid, and then monochloracetic acid. The potassium salt, 


CCIBr,.COOK + H,0, 


crystallises in brilliant prisms, which are permanent in the air, but 
fall to powder over sulphuric acid. It is moderately soluble in water 
and in alcohol, and loses its water of crystallisation at 90°. The 
sodium, calcium, zinc, and lead salts (CCIBr,. COO).Pb + H.O, were 
also prepared and described. The ethylic salt, CC\Br,.COOEt, is a 
colourless liquid (b. p. 203°). 

Chlorodilromacetamide, CC\Br,.CONH2, is insoluble in water, very 
easily soluble in ether, and less soluble in alcohol, from the last of 
which it crystallises in small quadratic leaflets (m. p. 125°). 

T. C. 

Nitrosobutyric Acid. By S. Witécetn (Ber., 15, 1057—1058). 
—In order to prepare nitrosobutyric acid, ethylic ethylac etoacetate is 
mixed gradually with a dilute solution of alcoholic potash ; a solution 
of sodium nitrite is then added, and the mixture acidified with nitric 
acid and allowed to stand for a day or two. Silver nitrosobutyrate is 
then precipitated from the solution by the addition of silver nitrate; 
the free acid is obtained by decomposing this salt with hydrochloric 
acid. The acid forms silky twin needles (m. p. 151°), easily soluble in 
alcohol, sparingly soluble in ether and water. The silver salt forms 
a white powder, scarcely altered by light, insoluble in water, soluble 
in nitric acid. ' V. H. V. 


Action of Water on Isobromocaproic Acid. By HE. Husit 
(Ber., 15, 619—621).—When liquid dibromocaproic ac ‘id is heated 
with water, or better with water containing a little sodium carbonate, 
it gives a mixture of two lactones, one boiling at 220°, and the other 
with decomposition at a somewhat higher temperature. The small 
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quantity of material at disposal rendered a separation of the two 
lactones impossible. The residue left in the retort appeared to consist 
of a mixture of an oxylactone, C;H,.0,, and an unsaturated lactone, 
C;H»Os. The mixture of lactones gave succinic acid when oxidised 
with nitric acid. Dibromocaproic acid when treated as above de- 
scribed, gives several acids as well as a mixture of lactone. The 
calcium salt, (C,;H;O,),Ca + H,O, of one of these acids which is vola- 
tile in steam, is isomeric, although not identical, with calcium sorbate. 
The acids which are not volatile in steam, are at least two in number, 
one of which forms a crystalline (Engelhorn’s oxyhydrosorbic acid, 
Annalen, 200, 55), and the other an amorphous potassium salt, the 
latter of which contains less potassium, and is probably a salt of a 
dihydroxycaproic acid. 

Solid dibromocaproic acid, obtained from sorbic acid, likewise gives 
a lactone when treated with water; on oxidation this gives a mixture 
of succinic and oxalic acids. The general conclusion is drawn that 
all bromocaproic acids obtained from sorbic or from hydrosorbic acids 
give lactones when heated with water or with alkalis. T. C. 


Decomposition of Monohalogen-substituted Crotonic Acids 
by Alkalis. By R. Friepricu (Ber., 15, 218—219).—8-Chlorocro- 
tonic acid (m. p. 94°5°) and 8-chloroisocrotonic acid (m. p. 59°5°) 
yield the same decomposition products, but the reaction commences 
with the first at 70—80°, and with the iso-acid not until 120—130°. 
With dilute aqueous potash (6—7 per cent.) they both yield tetrolic 
ater acid (m. p. 76°5°); concentrated potash (40—5Q per cent.) gives 
The mainly acetone and a little tetrolic acid. With concentrated alcoholic 
were potash §8-chlorisocrotonic acid yields a new ethoxy-acid, CsH,Os, 
1s a melting with decomposition at 137°5°, and on long contact with water 
and a trace of a mineral acid, it completely decomposes into carbonic 
very anhydride, acetone, and alcohol. The homologous methoxy-acid pre- 
st of pared in a similar manner melts at 128°5°. 

; a-Methyl-3-chlorocrotonic acid (m. p. 69°5°) when treated with con- 
C. centrated aqueous potash at 140° yields methylethylketone and car- 
058). bonic acid, not monochlorobutylene as stated by Demargay (this 
ate is Journal, 1877, 2, 5y1). 

ution a-Chlorocrotonic acid (m. p. 97°5°) from butylchloral decomposes 
nitric with aqueous potash at 190—222°, yielding carbonic acid, much 
ite is acetic acid, oxalic acid, and a syrupy acid which could not be 
rate; purified. 

hlorie Tetrolic acid is completely decomposed by aqueous potash at 105° 
ble in into acetone and carbonic anhydride ; oxidation with potassium per- 
forms  ™anganate converts it into carbonic anhydride, oxalic acid, and acetic 
oluble HR acid. A. J. u. 
Vs 

Action of Bromine on Carbon Bisulphide. By C. Heit and 
Hsewt & F. Urncn (Ber., 15, 987—994).—In a former communication the 
neated FH authors have shown that by the action of bromine on carbon bisul- 
onate, phide, a crystalline compound of formula C,8,Br, is obtained; they 
other § have further examined the inflnence of the relative proportions of the 
small B reagents, the time, and the temperature. It is determined that the 
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action is not instantaneous, but requires several days, that a tempera. 
ture of 100° not only impedes the velocity of the reaction, but also 
diminishes the quantity of the product, and that a mixture in the 
proportion CS, : 2Br, reaches its reaction limit in the shortest time. 
Various tables showing the products under different conditions are 
given in the memoir. vi a ¥; 


Action of Hydrobromic Acid and Bromine on Diallylacetic 
Acid. By E. Hierr (Ber., 15, 627—629).—Bromodipropylacetolac. 
tone, C,H,,;BrO,., is obtained by the action of hydrobromic acid on 
diallylacetic acid. It is a thick oil which does not solidify at — 13°; 
is insoluble in cold, but sparmgly soluble in hot water. It is slowly 
attacked by hot but not by cold caustic soda; and when boiled with 
an aqueous solution of an alkaline carbonate, gives an acid free from 
bromine, and an unsaturated lactone, CsH)2O, (b. p. 235—240°). Tri. 
bromodipropylacetolactone, CsH,, Br3O02, obtained by the action of bromine 
on diallylacetic acid dissolved in carbon bisulphide or chloroform, is a 
neutral oil which does not solidify at — 13°, and is insoluble in water. 
Trioxydipropylacetolactone, CsH;,(OH);02, obtained from the tribrom- 
compound is identical with the lactone resulting from the decomposi- 
tion of barium tetroxydipropylmalonate. T. C. 


Caprolactone. By E. Hsexir (Ber., 617—618).—This lactone, 
C,H,,O2, which was obtained from the monobromide of hydrosorbic 
acid, has a vapour-density of 4°1 (calculated 3°94). It is soluble in 
5—6 volumes of water, the solution gradually assuming an acid 
reaction owing to conversion into the hydroxy-acid. The lactone 
combines with sodium, with evolution of hydrogen, but is not decom- 
posed when heated with alcoholic ammonia at 150°, nor when heated 
with hydriodic acid and amorphous phosphorus at 200°, proving that 
it possesses considerable stability. On boiling it with caustic alkalis 
it is readily converted into the salts of the corresponding hydroxy- 
caproic acid. The neutral lactone is reproduced when barium hydroxy- 
caproate is warmed with sulphuric acid. 

In the formation of the lactone from monobromocaproic acid, it is 
accompanied by a considerable quantity of an unsaturated acid, which 
gives a calcium salt, (C;H,O,),Ca + H,O, having the same composi- 
tion as calcium hydrosorbate, but differs from the latter in being more 
soluble in hot than in cold water. The free acid (m.p. — 10°, b.p. 
208—210°; hydrosorbic acid remains solid at —13°, though Fittig and 
Borringer, Annalen, 161, 309, state that it does not solidify at — 18°); 
it combines with hydrobromic acid to form the same bromocaproic 
acid as hydrosorbic acid dues. This bromocaproic acid gives capro- 
lactone when treated with water. From these facts it would appear 
that the two acids are not identical, and that the isomerism depends 
on a difference in the position of the double linking. T. C. 


Dilactones. By E. Hsetr (Ber., 15, 625—627).—The dibromide 
of a dilactone, C,H,Br,O,, is obtained by the action of bromine on 
diallylmalonic acid dissolved in water, acetic acid, or carbon bisulphide. 
It is neutral, and crystallises in silky leaflets (m. p. 130°), which are 
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insoluble in water, and very sparingly soluble in ether, but easily 
wluble in warm alcohol. The same bromide is obtained by the action 
of bromine on diethylic diallylmalonate. It is the first example of 
a dilactone, its formation being represented thus :— 


(CH,Br.CHBr.CH,),C(COOH), 


= CHBr.C< Gp >C< Cy, >CHLCHLBr + QHBr. 


It is probable that the tetrabromide is first formed, although it 
could not be isolated. 

The dilactone (m. p. 105—106°, and b. p. above 360°), corresponding 
with the above dibromide, is obtained on the addition of water to 
a saturated solution of diallylmalonic acid in fuming hydrobromic 
acid. It is sparingly soluble in cold water, cold alcohol, or ether, but 
easily soluble in boiling water or hot alcohol. It is neutral, and 
when boiled with barium hydrate gives barium carbonate and oxy- 
lactones. T, C. 


Boiling Points of the Lactones. By EH. Hysutr(Ber., 15, 629).— 
The simple lactones at present known all boil higher than the 
unsaturated acids isomeric with them. The statement made by 
L. Meyer (Mod. Theor. Chem., 4th Ed., 278) that a hydroxyl com- 
pound always boils higher than an isomeric compound not containing 
hydroxyl does not hold good therefore in the case of the lactones. 

T. C. 
Chloromalonic Acid and its Derivatives. By M. Conran 
and M. Guruzeir (Ber., 15, 605—607).—Monochloromalonice acid, 
CHC1(COOH),, obtained by adding the corresponding ethylic salt to 
an alcoholic potash solution, and subsequent treatment of the potassium 
salt with hydrochloric acid, is easily soluble in water, alcohol, and 
ether. It melts at 133°, and forms monochloracetic acid (m. p- 61°, 
b. p. 187°), when heated at 180° until carbonic anhydride is no 
longer evolved. Imidodimalonamide, (NH,CO),CH.NH.CH(CONH)., 
is obtained by heating ethyl chloromalonate with alcoholic ammonia 
in sealed tubes at 135°. It crystallises from hot water in prisms, 
which carbonise at a high temperature without fusion. Amido- 
malonamide, CH(NH,)(CONH,)., obtained like the preceding com- 
pound, although under slightly different conditions, forms shining 
prismatic crystals (m. p. 182°), which are easily soluble in hot water. 
T. C. 
Action of Bromine on Allylmalonic Acid. By KE. Hsxrvr (Ber., 
15, 624—625).—Dibromallylmalonic acid, C;H;Br,.CH(COOH),, is 
obtained, together with an oil containing less bromine, by the action 
of hocmnine on allylmalonic acid dissolved in carbon disulphide, It 
crystallises in needles (m. p. 119—121°), which are moderately soluble 
in water, and very easily in ether; when boiled with water, it is con- 
verted into the above-mentioned oil, which was probably the compound 


<<. BS OH. COOH;; on boiling it with baryta-water, however, 
it gives sie barium salt of dihydroxypropylmalonic acid, which when 
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boiled in aqueous solution loses a molecule of water, and forms a 
monobasic lactonic acid. 7. ©. 


Propyl- and Isopropyl-succinic Acid. By G. Wautz (Ber., 15, 
608—609).—Triethylic propylethenyltricarbonate, 


CPr*(COOEt)..CH,.COOEt, 


is obtained by the action of sodium ethylate and propyl iodide on tri- 
ethylic ethenyltricarbonate. It is a colourless oil boiling with partial 
decom posit: on at 280°. On saponification it gives prop ylethenyltricar. 
bonie acid, CPr*(COOH),.CH,.COOH, which crystallises in slender 
interlacing needles melting at 148°, easily soluble in water and in ether, 
By continued heating, the free acid loses carbonic anhydride, and is 
converted into propylsuccinic acid, COOH.CHPr*.CH,.COOH, which 
forms warty crystals (m. p. 91°); the neutral solution of the ammo. 
pium salt gives no precipitate with barium or calcium chloride, but 
is precipitated by neutral copper, lead and silver salts. Triethylic 
isopropylethenyltricarbonate, which could not be obtained pure, was 
converted directly by the above reaction into a mixture of succinic 
and isepropylsuccinic acids, COOH.CHPr®.CH,.COOH, which were 
easily separated by the difference in solubility of their barium salts. 
The latter acid (m. p. 114°) is erystalline and easily soluble in water, 
alcohol, and ether. Although melting at the same temperature it 
does not appear to be identical with pimelic acid, as is proved by the 
difference in solubility of the respective salts. 


Oxypropylmalonic Acid and its Lactone. By E. Hyer (Ber. 
15, 621—623)—The lactonie acid, O<3*>CH.COOH, correspond 


ing to oxypropylmalonie acid, is obtained when allylmalonie acid is 
dissolved in fuming hydrobromic acid, and subsequently boiled with 
water. It is a thick syrup, which could not be solidified, and is 
easily soluble in water, but only sparingly soluble in ether. The 
barium salt, CsH,O;Ba*, obtained by boiling the acid with baryta- 
water, crystallises in a network of fine needles, which are anhydrous 
and only sparingly soluble either in hot or cold water, and are 
insoluble in alcohol. The bariwm salt, (CsH;O,):,Ba, obtained by 
neutralising the acid with barium carbonate in the cold, crystallises in 
leaflets, which are more easily soluble in water and alcohol than the 
preceding compound. The cale‘wm, (C,H,O;Ca), and si/ver, CGHsO;Age, 
salts were also prepared, the former being more readily soluble in 
cold than in warm water. The free acid when heated to 200°, is de- 
composed into carbonic acid and valerolactone, which boils at 207° 
(corr.), and does not solidify at — 18° (b. p. = 206—207° ; Messer- 
schmidt and Wolff, Annalen, 208, 92, and 104), and is easily soluble 
in water. The formation of valerolactone from the above lactonic 
acids shows that the lactone-oxygen is in the y-position. T. C. 


Dry Distillation of Tartaric Acid. By L. Liesermann (Ber., 
15, 428—434).—The tartaric acid is mixed with powdered glass and 
* This is apparently the basic salt C;H;O,.Ba.OH. 


> OoOrmnD os, ©, 


S&S gos" @© wI™~ © @ 


~ 


ORGANIC CHEMISTRY. 949 


distilled, water, carbonic oxide, and anhydride are given off. The 
distillate is filtered to separate the tarry matter. The filtrate after 
slight evaporation deposits crystals of pyrotartaric acid, which are 
filtered off. The second filtrate is neutralised with lead carbonate, and 
extracted with ether. Lead pyruvate is soon deposited from the 
aqueous solution. The filtrate from this salt is decomposed with 
sulphuric acid, filtered, and distilled. The distillate contains formic 
anda small quantity of acetic acid. The residue in the retort contains 
lactic acid, recognised by the form of crystallisation of the zinc salt. 
The ethereal extract deposited crystals of lactic anhydride, and left on 
evaporation a resinous residue, which had reducing properties, pro- 
bably due to an aldehyde. 250 grams of tartaric acid yielded 9°24 
grams pyruvic acid; 2°11 grams pyrotartaric acid; 4 grams formic 
acid; 40 grams tarry matter; 2°0 grams resin, aldehyde, and volatile 
acids. D. A. L. 


Ethylic Nitrosoacetoacetate. By S. Wuriicer (Ber., 15, 1050— 
1056).—In order to prepare ethylic nitrosoacetoacetate the author 
adopts the following process :— 

50 grams ethylic acetoacetate are dissolved gradually on a solu- 
tion of soda (16 grams NaOH in 800 c.c. HO), and to this is added 
a solution containing 29 grams NaNO, in 200 c.c. H,O. To the 
cooled mixture 200 c.c. of 20 per cent. sulphuric acid are then added, 
the unaltered acetoacetate removed with ether, and the mixture again 
acidified, and the ethyl nitrosoacetoacetate is then extracted with 
ether and crystallised sulphuric acid. 

Kthylic nitrosoacetoacetate, on reduction with tin and hydrochloric 
acid, yields a compound of the formula C,,H,.N.O,, which crystallises 
in long colourless needles melting at 85°5°, boiling at 315—317°, 
soluble in alcohol and ether. This substance behaves as an ethyl] salt 
of an acid, and yields on saponification ethyl alcohol and a ketone- 
dicarboxylic acid. 

This latter compound, C,H,N,O,, crystallises in glistening cubes 
with 2 mols. of water; the anhydrous acid melts at 20°. 

The barium, potassium, and ammonium salts crystallise in needles ; 
silver nitrate forms a white, cobalt nitrate a red crystalline, ferric 
chloride an amorphous golden, and copper sulphate a green precipitate. 
On heating the free acid, it decomposes with evolution of carbonic 
anhydride, probably thus: C,H,N,O, = 2CO, + CsH,N2. 

With regard to the constitution of the acid, the view that ethylic 
nitrosoacetoacetate is reduced to the corresponding amido-compound, 

N 
which yieldsan anhydride, MeCZ | 
CH.COOH 
of analysis, which point to the formation of an acid, C,H;NO, (or more 
probably CsH,N.O,), and not C,H;NO,. It is probable that the 
reduction of ethylic nitrosoacetoacetate may be expressed thus :— 


2(Me.CO.CHNO.COOEt) + 3H, 


N N 
= 4H,0 + || >CMe.CMe¢ | 
COOEt.C C.COOEt. 


, is excluded by the results 


a _, 
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The ketine will then have the constitution of a dimethylpyridine, 
in which one of the CH groups is replaced by nitrogen; a view which 
is supported by the similarity in chemical properties and physiological 
action of the ketines with those of the pyridine derivatives. 

Vv. 

Preparation of Amides of Monobasic Acids of the Paraffin 
Series. By A. W. Hormann (Ber., 15, 977—984).—Of the three 
methods of preparation of the amides, viz. (1), distillation of 
ammonium salt; (2) treatment of ethereal salt with ammonia; 
(3) action of ammonia on the acid chloride,—the first two are the 
must practical, whilst the third not only involves great loss of 
material, but the product is liable to be contaminated with ammonium 
chloride and secondary amides. 

In the second process a considerable portion of the ethereal salt is 
converted into the corresponding alcohol and ammonium salt of the 
acid, and the yield is never more than 70 per cent. of that required 
by theory; and if the ethereal salt be sparingly soluble in water it is 
but slightly attacked even by concentrated ammonia solution. In the 
first process a stream of ammonia is given off at the commencement 
of the distillation, and only about 25 per cent. of the theoretical 
yield is obtained. 

The author has found that the amides are most conveniently obtained 
by heating the dry ammonium salt under pressure at a temperature of 
250°; the tube at the end of the reaction contains an aqueous so!u- 
tion of the amide and the ammonium salt, which may be separated by 
the sparing solubility of the former in water. The yield by this pro- 
cess is often as much as 80—85 per cent. An account of the 
preparation and a synopsis of the literature of various amides of the 
monobasic acids of the fatty series are given in the paper. Among 
new substances described is diisobutyramide, obtained together with 
isobutyramide, by the action of ammonia on isobutyric chloride; it 
may be separated from the former by its insolubility in water; it 
erystallises from alcohol in long glistening needles (m. p. 174°), 
sublimes very readily, and on distillation decomposes into isobutyric 
acid and isobutyronitrile. 

By the digestion of ammonium caprylate a crystalline amide 
(m. p. 94°) is obtained, differing from that (m. p. 110°) which Filletar 
prepared by the action of ammonia on ethyl caprylate. A monoxyl- 
amide, the corresponding acid of which was obtained from castor oil, 
is described as a pearly erystalline mass (m. p. 99°), insoluble in cold, 
soluble in hot water. V. H. V. 


Action of Bromine in Alkaline Solution on Amides. 
Part If. By A. W. Hormann (Ber., 15, 407—416).—The author has 
observed that the acetyl-methylcarbamide resulting from the action 
of an alkaline solution of bromide on acetamide, is the final product of 
a series of reactions. It was hence desirable that an inquiry should 
be made into the different phases of the process in order to get 
some idea of the working of the reaction. The results of such an 
investigation are published in this paper. 

Acetamide dissolves in bromine without development of heat or 
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evolution of hydrobromic acid; it is therefore probable than an addi- 
tion product is formed; the compound, however, is of very loose com- 
bination, for on exposure to the air bromine evaporates and acetamide 
remains. 

A mixture of 1 mol. bromine with 2 mol. acetamide, when treated 
with potassium hydroxide in the manner described in the previous 
paper (Joc. cit.), gives rise to acetylmethyl-carbamide, as already ob- 
served. When, however, potassium hydroxide acts on a mixture of 
1 mol. bromine with 1 mol. acetamide, acetomonobromamide, ACNHBr, 
is produced, which forms large well-formed rectangular plates, with 
characteristic strie. It can, with care, be crystallised from warm 
water. The crystals contain 1 mol. H,O (m. p. 70—80°, with loss of 
water), which is completely driven off at 50°, the dry substance melts 
at 108°. It is volatile, slightly even at 50°. The formation of this 
substance explains the production of methyl-acetocarbamide, which is 
immediately produced when molecular proportions of the monobromo- 
compound and acetamide are warmed with soda. Acetomonochloramide, 
AcNHCI, is formed where acetomonobromamide is treated with hydro- 
chloric acid as long as a separation of bromine takes place; also by 
treating fused acetamide with chlorine: in this latter case the presence 
of alkali is not necessary, for the acetamide itself acts as such, and 
combines with the hydrochloric acid. Acetomonochloramide is crys- 
talline, and melts at 110°. By further action of hydrochloric acid it 
is converted into acetamide, with evolution of chlorine. Iodine gives 
no definite results with acetamide. Ammonia acts violently on aceto- 
bromamide, nitrogen being evolved, and acetamide and hydrobromic 
acid formed : 3AcNHBr + 2NH,; = 3HBr + 3AcNH, + N2. Aniline 
acts sometimes with explosive violence, producing acetamide and tri- 
bromaniline (m. p. 117°); no nitrogen is evolved. Several other 
aromatic bodies act in a similar way, for example, phenol yields tri- 
bromophenol and acetamide. 

When treated with strong soda-solution, acetomonobromamide forms 
a sodium salt which may remain for hours in the cold soda without 
decomposing. If, however, the solution is moderately diluted and 
carefully heated at 60—70°, until acids no longer produce a yellow 
coloration, sodium bromide and carbonate, and methylamine are 
produced. Methyl cyanate is likewise formed as an intermediate 
product, and if the monobromamide is mixed with silver carbonate, 
and gently warmed, the methyl cyanate is given off; but the reaction is 
very violent, so that it is necessary to moderate it by mixing the re- 
ageuts with a neutral body, such as sand. This reaction renders the 
formation of methylacetocarbamide still clearer, for methyl cyanate 
and acetamide yield the carbamide. 

Cold and moderately warm water are without action on acetomono- 
bromamide. When, however, the two bodies are boiled together, brown 
vapours are given off, and acetamide and a smali quantity of methyl- 
acetocarbamide are produced. The brown vapours are a mixture of 
bromine and hypobromous acid, ACNHBr + H,O = AcNH, + HBrO; 
and 2Ac NHBr = NMeH.CO.NAcH + Br,. Ifa dilute solution of 1 mol. 
monobromamide is mixed with 1 mol. bromine, and saturated with 
potash, golden-yellow needles or leaflets of acetodibromamide separate 
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out. They can be crystallised at 100° from warm water without de- 
composition, are soluble in ether and alcohol, melt, when dry, and 
volatilise with partial decomposition at a higher temperature. 
Boiled with water the compound is converted successively into the 
monobromamide and acetamide. Hydrochloric acid changes it into 
acetomonochloramide. When treated with alkali, there is a violent 
evolution of gas, a hypobromite and acetamide being evidently formed, 
and the latter being changed into acetic acid and ammonia, which 
is decomposed by the hypobromous acid, with evolution of nitrogen. 
Ultimately the solution contains acetate and hypobromite, or if it 
has been heated, simply a bromate of the alkali. By admixture with 
acetamide in molecvlar proportion, pure acetomonobromamide is 
formed: AcNBr, + ACNNH, = 2AcNHBr. 

If soda be used instead of potash in the preparation of acetomono- 
bromamide, it must be used in dilute solutions only, and then the 
amide will remain in solution and will have to be extracted with ether. 
When concentrated soda is used, a body, C,.H;NaNO,Brs, is formed 
thus :—C,H,ONH, + 2Br, = 2NaHO = C,H;NaNO.Br,; + NaBr + 
H,0. It ecrystallises in yellow rectangular plates, which dissolve in 
water, the solution, however, soon deposits a mass of yellow crystals of 
dibromamide. It will be seen that the relative quantities of the 
materials used, and also the nature of the alkali employed, are of im- 
portance to the success of these experiments. D. A. L. 


Reduction-processes in the Animal Body. By V. Merins 
(Ber., 15, 1019—1021).—The author, in conjunction with Muasculus, 
has shown that, after doses of chloral hydrate, the urine contains a 
Jevorotatory acid which reduces cupric oxide, named wrochloralie acid, 
C,H,,Cl,0,, which on boiling with alkalis turns brown and gives an 
odour of caramel. Similar compounds have been found after introduce. 
tion into the system of nitrobenzene and other aromatic compounds. 
The author finds that urochloralic acid has the formula C,H,,C1,0,, and 
is decomposed, on boiling with dilute acids, into trichlorethyl alcohol 
and glycuronic acid, thus: C,H,,Cl;0, + H,O = C,H;Cl,0 + CsH\0;. 
Similarly, after taking butylchloral hydrate, the urine contains an acid, 
CyH,;Cl,0;, which on boiling with acids is decomposed into trichloro- 
butyl alcohol and glycuronic acid. The former substance crystallises 
in long prisms (m. p. 61°, b. p. 200°), converted by oxidation into tri- 
chlorbutyric acid. The trichlorethyl and trichlorobutyl alcohols are 
formed by reduction-processes in the animal organism. 

V. EY: 


Formula of Benzene. By E. Wrosiewsky (Ber., 15, 1023).— 
The author remarks that Kekulé’s formula does not account for the 
symmetrical pairs of hydrogen-atoms, the presence of which has been 
established by the author’s experiments and those of Hiibner and 
Petermann. V. H. V. 


Synthesis of Aromatic Hydrocarbons. By H. G pscumipt 
(Ber., 15, 1066—1068).—Aromatic ethers and homologues ¢f aniline 
have been obtained by the action of zinc chloride on the phenols and 
mixtures of aniline and the paraffinoid alcohols. By a similar reaction 
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the author has obtained homologues of benzene by the action of zine 
chloride on mixtures of benzene and its homologues with the paraffinoid 
alcohols. Thus, benzene and isobutyl alcohol give isobutylbenzene 
and dibutylbenzene; toluene and butyl alcohol give methylbutylben- 
zene, and benzene and ethyl alcohol give ethylbenzene, although in the 
latter case the yield was small, owing to difficulties of manipulation. 
¥, &. ¥. 
Action of Alcoholic Potash on Paranitrochlorobenzene. By 
C. Witteeropr (Ber., 15, 1002—1005).—The anthor has examined 
the action of potash, dissolved in various alcohols and under different 
conditions, on paranitrochlorobenzene, with the following results :— 
(1.) Potash dissolved in absolute or high-percentage alcohol, at a 
temperature of 100—130°, reduces paranitrochlorobenzene to dichlor- 
azoxybenzene, and at 150—200° to dichlorazobenzene. 
(2.) The reducing power of the alcoholic solution varies with the 
alcohol used ; thus, ethyl alcohol forms dichlorazoxybenzene at once, 
without assisting the reaction by the application of heat, while methyl 
alcohol has only a moderate reducing action, a considerable quantity 
of paranitranisoil being formed in the reaction besides the dichlorazo- 
benzene. 
(3.) On diluting the alcohol with water, the reducing power is con- 
siderably modified, paranitrophenetoil being obtained on heating para- 
nitrochlorobenzene with dilute alcoholic potash, thus :— 


C,H,(NO,.)Cl + EtOH = C,H,(NO,).OEt + HCl and 
HCl + KOH = KCI + H,0O. 


In order to separate the phenetoil from the unaltered nitrochloro- 
benzene, and from any dichlorazoxybenzene which may be formed, 
the crude product is distilled in a current of steam, when the nitro- 
phenetoil passes over. Similarly, on substituting methyl for ethyl 
alcohol, paranitranisoil is obtained. 

(4.) Finally, by the action of more dilute alcoholic potash on para- 
nitrochlorobenzene potassium nitrophenate is formed, either by the 
replacement of the chlorine-atom by the OK group, or by the saponi- 
fication of the intermediate phenetoil, or more probably by both of 
these reactions. ee mA 


Orthodinitro.compounds. By A. Lavsennermer (Per., 15, 597 
—599).—In former communications (Ber., 9, 768, 1826; and 11, 
1155) it has been shown that orthodinitro-compounds react with 
alkalis, ammonia, and compound ammonias, in such a way that one of 
the two nitro-groups is replaced by another atomic group, thus, ortho- 
dinitrobenzene gives orthonitrophenol when boiled with potash. This 
reaction is now extended to orthodinitrochlorobenzene {NO, : NO, : Cl 
=1:2:4] (m. p. 37:1°), which by the action of sodium sulphite is 
converted into sodium nitrochlorobenzenesulphonate, 


C.H,(CINO,).SO,Na + 2H,0 [NO, : SO.Na: Cl — 1 : 2 : 4], 


crystallising from alcohol in brilliant thin prisms or needles, of 
pale reddish-yeliow colour. On drying over sulphuric acid it loses 
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1 mol. H,O, and the second at 100—120°. It dissolves in 15°8 parts 
of water at 5°3°; and is less soluble in alcohol. Its concentrated 
solution is not precipitated by calcium chloride, lead acetate, silver 
nitrate, copper sulphate, or mercurous chloride, or mercurous nitrate, 
nor by barium chloride, except on long standing. Nitrochlorobenzene 
sulphonamide, C;H3(CINO.).SO,N Hz), crystallises from alcohol in four. 
sided leaflets (158—159°, uncorr.), and from water in needles; it is 
moderately soluble in alcohol, but less soluble in cold water. 
T. C. 


Oxidation of Symmetrical Nitroxylene. By E. Wrostewsxy 
(Ber., 15, 1021—1023).—From a comparison of many researches the 
generalisation has been drawn, that when a halogen or nitro-derivative 
of benzene, with a side-chain, is oxidised with chromic acid, the side- 
chain the farthest removed from the halogen or nitro-group, is 
converted into the corresponding carhoxyl-group. Beilstein and 


Kreusler have studied the oxidation of a nitroxylene, which further 


experiments showed to be a mixture of three isomerides, containing 
the groupings Me: Me: NH), in the positions 1:3:4and1:4:5 
and 1: 2:4; but in these cases the methyl-group in the position 1 
was oxidised, whilst the other was unattacked. The author has 
studied the oxidation of symmetrical nitroxylene Me : Me : NO,= 
1:3: 5, containing both the methyl-groups in the same position rela- 
tively to the nitro-group, and has found that both the groups are 
oxidised, with formation of nitro-isophthalic acid. The result con- 


firms the theory stated above. V. VY. 


Laws of Substitution of Aromatic Amines. By C. Langur 
(Ber., 15, 1061—1065).—The author has made a series of generalisa- 
tions and experiments on the laws of the substitution of the aromatic 
amines by the halogens. 

As aniline forms directly trichlor- and tribromaniline, it would, 
a priori, be expected that monochloraniline would take up 2 atoms, 
and dichloraniline 1 atom of chlorine. This is the case if the chlorine- 
atoms occupy the ortho- or para-position to the amido-group; but in 
the case of the meta-derivatives the presence of the halogen does not 
diminish the number of atoms taken up, since the substituted amine takes 
up the same number of atoms as the amine itself. Thus metabrom- 
aniline, for example, forms tetrabromaniline, and the symmetrical di- 
bromaniline [NH,: Br: Br = 1:3: 5] forms pentabromaniline. To 
establish this generalisation, the author has studied the action of 
halogens on meta- and ortho-nitraniline and the three chloranilines. 
It is shown that metanitraniline forms trichlor-, but orthonitraniline 
dichlor-nitraniline ; parachloraniline gives trichloraniline with ortho- 
chloraniline, bromine gives dibromochloraniline, but metachloraniline 
takes up 3 atoms of bromine to form tribromochloraniline. 

Tribromochlorobenzene from tribromochloraniline crystallises in 
golden-yellow needles (m. p. 82°), easily soluble in alcohol. 
¥. By 

Action of Nitric Acid on Tribromaniline. By S. M. Losa- 
nirscu (Ber., 15, 471—474).—Snow-white tribromaniline (m. p. 119°) 
is prepared by pouring a solution of bromine in aqueous alcohol into 
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aniline suspended in water. When tribromaniline is boiled with hot 
concentrated nitric acid, dibromodinitromethane distils over, and tetra- 
bromobenzene remains in the flask together with bromanil, ozalic 
acid, and picric acid, and a dark red substance soluble in alcohol. Di- 
bromodinitromethane, CBr.(NO:)., can be obtained pure by precipita- 
tion from its potassium derivative and distillation with steam ; it 
forms a greenish-yellow mobile liquid having a suffocating odour ; its 
vapour attacks the eyes. It solidifies at a few degrees above zero to a 
white crystalline mass, and at 50° begins to decompose, bromine dis- 
tilling off ; it volatilises with steam without decomposition. It is 
insoluble in water, but miscible in all proportions with alcohol. It 
does not burn in the air. It combines with basic hydrates, one bromine- 
atom being replaced by a metal, forming saline compounds. These 
bodies are yellow, and explode easily. The potassium derivative, 
CKBr(NO,),, forms large pale-yellow brilliant crystals, easily soluble 
in warm water, less so in alcohol. The aqueous solution is decom- 
posed by prolonged boiling, giving off an odour of dibromodinitro- 
methane. Acids decompose it with separation of dibromonitrome- 
thane. This derivative explodes either by percussion or heating. The 
sodium and ammonium derivatives are similar to that of potassium ; 
they are, however, easily soluble in alcohol. The tetramethylammonium 
derivative crystallises in feathery groups of yellow needles. 

When nitric acid acts on tetrabromaniline in glacial acetic acid 
solution the same products are formed ; if, however, the heating of 
the mixture be stopped when the red fumes begin to come off, then 
dibromonitraniline, C>H,Br,(NO.)NH2, is formed. It crystallises in 
brilliant sulphur-yellow needles (m. p. 206—207°) soluble in boiling 
alcohol and in glacial acetic acid. 

When the reaction with nitric acid and tetrabromaniline in glacial 
acetic acid solution is conducted in the presence of alcohol, and the 
mixture is boiled for some time, a white crystalline (needles, m. p. 
119—120°) sublimate of tribromobenzene, C,;H;Brs, is deposited. 

D. A. L. 
Action of Carbon Bisulphide on Paranitraniline. By S. M. 
Losanirscn (Ber., 15, 470—471).—Metanitraniline (m. p. 110°) is 
converted into 1:3 dinitrodiphenylthiocarbamide by boiling in alka- 
line solution with carbon bisulphide. The author has tried an experi- 
ment with [ 1:4] nitraniline. When a strongly alkaline alcoholic 
solution of this substance and carbon bisulphide is boiled for a week 
in a flask with reflux condenser, the carbon bisulphide distilled off, 
and the residue acidified with hydrochloric acid and diluted, [1 : 4] 
nitrophenyleanthamide, SEt.CO.NH.C,;H,NO:, crystallises out in small 
yellow needles (m. p. 175—176°), soluble in alcohol. In fact, thio- 
urethanes (along with thiocarbamides) are always formed when 
aromatic amines are boiled for a long time with carbon disulphide in 
alkaline alcoholic solutions. In this way the author has prepared the 
respective thiourethanes from aniline, {1 : 4} chloraniline, and [1 : 4] 
toluidine. D. A. L. 


Mesidine Derivatives. By J. Eisennerc (Ber., 15, 1011—1019). 
—The author has prepared and examined several derivatives of mesi- 
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dine. On heating mesidine with twice its weight of carbon disul. 
phide with addition of alkali and alcohol, mesitylthiocarbimide js 
formed, which crystallises in long glistening needles (m. p. 64°), 
soluble in alcohol, ether, and benzene. If mesidine and carbon 
bisulphide are heated in molecular proportion without addition of 
ai ae alkali, dimesitylthiocarbamide, CS(NH.C,H,Me;)., crystallising in white 
} | ; needles (m. p. 196°), is obtained. 

Mesitylthiocarbamide, NH,.CS.NHC,.H.Me,, is best prepared by 
Ha warming mesitylthiocarbimide with alcoholic ammonia; it crystallises 
4 2 in glistening leaflets (m. p. 222°), easily soluble in ether, insolable in 
water; it forms a well-crystallised platinochloride. Similarly mesity]- 
phenyl-and orthotolylthiocarbamides can be obtained. By the action 
of lead oxide on dimesitylthiocarbamide in presence of ammonia, 
dimesitylquanidine, CNH(NH.C,H,Me,)., is obtained, crystallising in 
small prisms (m. p. 218°) insoluble in water, soluble in alcohol and 
benzene: it is a monoacid base; on substituting mesidine for am- 
monia in the reaction above, trimesitylynanidine is formed. 

On digesting mesitylthiocarbimide with ethyl alcohol, mesitylethyl- 
thioic acid, C;H,.Me,NC(SH)OEt, is formed, crystallising in delicate 
needles (m. p. 88°), soluble in alcohol, ether, soda, and baryta solutions; 
it forms a hydrochloride, and mercury, copper, lead, and silver salts 

By the action of ethyl chlorocarbonate on mesidine, besides mesidine 
hydrochloride, there is formed mesityl-ethyl carbonate, 


C;H.Me;.NH.COOEt, 


crystallising in long colourless needles melting at 61°; on distillation it 
decomposes, with formation of mesitylearbimide. This latter compound 
is best obtained by distilling the carbonate with phosphoric anhydride ; 
it is a colourless, disagreeably smelling liquid (b. p. 218°), which on 
standing decomposes and deposits a white, gelatinous mass: it com- 
bines directly with ammonia and the amines to form substituted car- 
bamides ; with mesidine it gives dimesitylearbamide, CO(N H.C,H.Me;)., 
crystallising in delicate prisms melting at 300°. 

On heating mesidine with phthalic anhydride, mesitylphthalimide, 
C,H, : C,0,: N.C,H,Me,, is formed, crystallising in long silky needles 
(m. p. 171°), insoluble in water, easily soluble in alcohol, ether, &e. 
Mesitylphthalimide gives with fuming nitric acid a mononitro-deriva- 
tive, crystallising in golden prisms (m. p. 210°), decomposed on boiling 
with alcoholic potash, with formation of nitromesidine. With a mix- 
ture of nitric and sulphuric acids, mesitylphthalimide gives a dinitro- 
compound (m. p. 242°) erystallising in long spike-shaped crystals, 
insoluble in water, soluble in alcohol and acetic acid. 

Mesidine when heated with succinic acid gives mesityl succini- 
mide, crystallising in pearly leaflets (m. p. 137°), easily soluble in 
alcohol and acetic acid. 

Further researches on mesidine-derivatives are promised. 


Vv. © Y. 
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Compounds of Benzotrichloride with Aromatic Bases. By 
O. Dorsner (Ber., 15, 232--239).—The action of benzotrichloride on 
aniline gives rise to two different products according as the reaction is 
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so conducted as to lead to the replacement of the hydrogen of the 
amido-group or of the benzene nucleus. By gently heating together 
penzotrichloride and aniline, the benzenyldiphenylamidine of Limpricht 
(benzenyldiphenyldiamine) CPh(NHPh): NPh is obtained ; it crystal- 
lises from alcohol in long needles (m. p. 144°), the platinochloride, 
(C\pHisN2, HCl)2,PtCl, crystallises in small yellow needles, the picrate, 
CyoHieN2,CsHsN,O;, in yellow needles. On heating the base with 
concentrated hydrochloric acid at 150°, it is decomposed into benzoic 
acid and aniline. 
Diamidotriphenylearbinol, CPh(C,Hy.NH,)2.0H, the product result- 
ing from substitution in the benzene nucleus, is best obtained by 
heating aniline hydrochloride (40 parts), nitrobenzene (45 parts), 
benzotrichloride (40 parts), and iron filings (5 parts) ina vessel provided 
with a reflux condenser for 3—4 hours at 180°. The hydrochloride, 
CsHisN2-HCl, thus produced forms small dark-blue crystals moderately 
soluble in cold, more readily in hot water, readily soluble in alcohol 
and glacial acetic acid; the solutions have a red-violet to violet 
colour, and dye silk bluish-violet. On addition of an alkali, the free 
base is precipitated, and can be obtained from its alcoholie solution in 
small indistinet pale yellow crystals. It melts below 100° to.a bluish- 
violet oil, and can be heated to 130° without decomposition ; it is in- 
soluble in water, readily soluble in alcohol and benzene. Dilute acids 
dissolve it in the cold to violet solutions ; concentrated acids decolorise 
the solutions. The basic properties are not strongly marked, boiling 
with water causing a partial dissociation of the salts. 
On boiling a solution of the hydrochloride with zine, it is reduced 
to diamidotriphenylmethane. By heating it with excess of methyl 
iodide for some hours at 120°, malachite-green is formed. Aniline 
hydrochloride at 180—200°, converts it into a bluish-green dye, in all 
probability CPh(C,H,.NHPh),.OH. 
Diamidotriphenylcarbinol can also be prepared from benzoylani- 
lide, Ph.CO.C,H,.NH,, by heating it with phosphoric chloride, and 
mixing the resulting chloride ies arte ?) with aniline and con- 
\ 


NH 


centrated sulphuric acid. As benzoylanilide belongs to the para series, 
it follows that at least one amido-group must be in the para position 
relatively to the methane carbon-atom, and it is very probable that 
both amido-groups are para, as O. Fischer has shown that diamido- 
triphenylmethane is converted by nitrous acid into the dihydroxytri- 
phenylmethane that can be prepared from benzotrichloride and phenol. 

A. J. G. 
Action of Ethyl Chloracetate on Phenylenediamine. By J. 
ZIMMERMANN (Ber., 15, 518—519).—When 2 mols. ethyl monochlor- 
acetate are gently warmed with 2 mols. phenylenediamine, a violent 
action soon sets in, accompanied by great development of heat. The 
ethereal extract of the product deposits on evaporation crystals of 
ethyl meta-phenylenediglycocollate, CoH NH : CH,.COOEt}., which 
forms fine needles (m. p. 73°) very sparingly soluble in water, easily 
in alcohol and ether. ‘oluylenediamine reacts in an analogous man- 
ner, but the product has not yet been examined. 1D. A. L. 
VOL. XLII. 38 
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Formation of Bases from Acid Amides. By ©. Watnacg 
(Ber., 15, 208—211).—Formanilide when treated at 100° with gaseons 
hydrochloric acid, yields methenyldiphenyldiamine. Acetanilide 
similarly treated at 150° gives ethenyldiphenyldiamine. Equal 
weights of acetamide and aniline hydrochloride heated together also 
yield ethenyldiphenyldiamine, the yield being so considerable as to 
make this the best method of preparing the base. A. J. G. 


Action of Heat on Thioformanilide. By W. W. J. Nicot 
(Ber., 15, 211—212).-—On heating thioformanilide in sealed tubes at 
180° for 6—7 hours, hydrogen sulphide is obtained, together with a 
substance, C,,H,,SN,, crystallising in scales and plates melting at 140°, 
readily soluble in alcohol, nearly insoluble in hot benzene; when 
treated with a hot soda-solution, it first dissolves and then decom. 
poses into aniline, formic acid and hydrogen sulphide. The platino- 
chloride, C\,H,N.S,2HCI1,PtCl, does not crystallise. A. J. G. 


Behaviour of Dimethylphenylphosphine with Ethylene 
Bromide. By L. Greicumann (Ber., 15, 198—200).—On mixing 
equal molecular weights of ethylene bromide and dimethy!pheny|lphos- 
phine, the whole solidifies to a crystalline mass of bromethyldimethyl- 
phenylphosphonium bromide, PMe,Ph(C,H,Br)Br. It erystallises in 
colourless tables (m. p. 187°), readily soluble in hot alcohol and water; 
100 parts of alcohol at 18° dissolve 55:4 parts of the salt. Silver 
nitrate precipitates one-half of the bromine from its solution, whilst 
silver oxide removes the whole. With platinie chloride it yields a 
yellowish-red crystalline powder, {PMe,Ph(C,H,Br)Br].,PtCh. Itcan 
also unite with 2 mols. of bromine, giving a red crystalline powder, 
from which the added bromine can be again removed by heating in 
air. 

By heating the foregoing compound in concentrated alcoholic solau- 
tion with a further quantity of dimethylphenylphosphine, a crystalline 
precipitate of the composition C,H,(PMe,PhBr),, is obtained. It dis- 
solves in 50 parts of alcohol at 21°, melts above 300°, and gives with 
platinic chloride a deep red precipitate insoluble in water. The whole 
of the bromine can be removed by silver nitrate. The salt can com- 
bine with 5 mols. of bromine, forming a red powder. On dissolving 
this in hot glacial acetic acid, bromine is eliminated, and on cooling, a 
yellow crystalline compound, C,H,(PMe,PhBr),.,Br., is obtained (m. p. 
171°). A. J. G. 


Homologues of Phosphenyl Chlorides. By A. Micnaetis and 
C. Panxck (Annalen, 212, 203—239).—These compounds are prepared 
by heating toluene and its higher homologues with phosphorous chlo- 
ride and aluminium chloride. 

I. V'oLYLPHOsPHO-coMPpoUNDS.—Toluene (150 g.), phosphorous chloride 
(200 g.), and aluminium chloride (30 g.) are heated in a flask with 
reversed condenser, placed in a sand-bath over a small flame. At first 
hydrogen chloride is abundantly evolved, but this soon ceases, and the 
liquid usually separates into two layers. It is then treated with twice 
its volume of toluene, 1—1’5 c.c. water is added, and the whole is 
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warmed for a short time, after which the liquid is poured into a tap- 
funnel, and left to clarify from 24—36 hours, and the resinous oil 
which separates is removed and distilled, passing over below 120°. 
The residue is again mixed with a quantity of toluene sufficient to pro- 
duce strong turbidity, and once more left to stand in the tap-funnel, 
till it becomes clear, which takes place in 12—18 hours. The sediment 
is then removed, the greater part of the toluene distilled off at about 
130°, and the residue finally submitted to fractional distillation in a 
stream of carbonic anhydride. 

Tolylphosphochlorides.—In this manner two portions of liquid 
were obtained, one of which, after removal of admixed toluene, boiled 
at 236—240°, the other at 240—250°. These liquids, exposed to the 
temperature of a mixture of snow and salt, solidified to a laminar mass 
drenched with an oily liquid, and on removing this liquid by straining 
and pressure, remelting the remaining crystals, again solidifying them, 
and repeating the whole of this treatment several times, two portions 
were obtained, one melting at 25°, while the other required a very low 
temperature to solidify it, and was found to consist of a mixture of 
the solid chloride with a small portion of a lower-boiling hydrocarbon, 
and perhaps also of a liquid phosphochloride. Both the solid and the 
liquid chlorides give by analysis numbers agreeing with the formula 
C-H;PCl,. Moreover the solid phosphochloride was found to agree in 
melting point and properties with that which is obtained by the action 
of PC], on mercury-ditolyl: hence it consists of paratolylphospho- 

a". 4 


dichloride, CsSHy(CH;)PCk. This chloride forms a colourless mass of 
long needles, melting at 25° and boiling at 245°. It fumes slightly in 
the air, more strongly in the fused state ; dissolves readily in ether, chlo- 
roform, benzene, and carbon sulphide, behaving indeed in every respect 
like phenylphosphodichloride. With water and with alcohol it reacts 
violently, yielding tolylphosphinie acid, C;H;PO,H), together with HCl 
and C,H;Cl respectively. It takes up chlorine and bromine, with great 
evolution of heat, and is resolved by an excess of either of these halo- 
gens into phosphoric chloride or chlorobromide and chloro- or bromo- 
toluene : 
C,H;PCl, + Cl, = PCI; + C;H,Cl 
and C,H,PCl, + Br, = PC),.Br, + C,H,Br. 


sc 

Orthotolylphosphodichloride, C;xH,(CH;)PCl,, obtained by the action 
of phosphorous chloride on mercury-ditoly! (m. p. 107°), is a colourless 
liquid, which does not solidify at —2U°, becomes yellowish and turbid 
on exposure to the air, and boils constantly at 244°. In its other pro- 
perties and in its reactions it exactly resembles the para-compound. 
Tolylphosphotetrachlorides, CsH(CH;)PCl, p- and o-, are formed by 
passing dry chlorine gas into the corresponding dichlorides contained 
in cooled vessels. The para-compound is a very hard light yellow mass, 
somewhat like phosphorus pentachloride, easily soluble in dry benzene, 
and separating from the concentrated solution in acuminated prisms. 
It melts at 42°, and absorbs moisture greedily from the air, deliquescin 
and being converted into p-tolylphosphoroxychloride, C;H;POCI,. With 
water it forms at first the oxychloride, which, however, is quickly con- 
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verted into tolylphosphinic acid, C,H,;,PCl, + H.O = 2HCl 4+ 
C,H,POCI,; and C.H,POCI, + 2H.0 — 2HCl + C,H,P(OH),. With 
dry sulphurous owide the tetrachloride likewise deliquesces, yielding 
thionyl chloride and tolylphosphoroxychloride, C;H;PCl, + SO, = 
SOCI, + C,;H;POCI,.—The tetrachloride heated in an open tube is 
partly resolved into free chlorine and the dichloride, but when heated 
in sealed tubes at 200°, it suffers more complete decomposition, being 
resolved into parachlorobenzy! chloride, paratoly]phosphochloride, 
phosphorus trichloride, and hydrogen chloride : 


2C,H,(CH;) PC => C,H,C1.CH,Cl + C,H,(CH;) PCl, 
+ PC], + HCl. 


The phosphodichloride also takes up bromine, with rise of tempera. 
ture, and solidifies therewith to a flesh-coloured mass, which, when 
treated with excess of bromine, is resolved with a hissing noise into a 
bromotoluene and a haloid compound of phosphorus. 

1 2 


Orthotolylphosphotetrachloride, C,xHy(CHs;) PC. isa yellow solid body, 
prepared like the p-compound, and exhibiting similar reactions. The 
quantity of it obtained was too small for complete investigation, 
The differences between the two isomerides are best seen in their acid 
derivatives. 


1 4 

Paratolylphosphoroxychloride, CeHy(CHs)POCI,, is best obtained by 
the action of dry sulphurous oxide on p-tolylphosphotetrachloride: 
C,H,yMePCl, + SO, = SOCI, + Cy,H,MePOC)l,. It is also formed, 
as above stated, by treating the tetrachloride with a small quantity of 
water. It is a nearly colourless viscid liquid, which boils at 284— 
285°, und is rapidly decomposed by water into hydrochloric and tolyl- 
phosphinic acids. 

The above described tolylphosphochlorides, when decomposed by 
water, also yield acids, one of which is analogous to phosphorous, the 
other to tribasic phosphoric acid, compounds in which the differences 
between the ortho- and para-modifications come out more distinctly 
than in the chlorides. 


Tolylphosphinous acids.—The para-acid, C;H,Me.PO,H), analo- 
gous to phosphorous acid, is easily prepared by the action of water on 
p-tolylphosphodichloride. It is but very slightly soluble in water, even 
when warm, and separates at the bottom of the vessel as a thick oil, 
which solidifies on cooling; and on decanting the supernatant liquid, 
washing the solidified residue repeatedly with cold water to remove 
hydrochloric acid, then dissolving it in alcohol, and leaving the filtrate 
to evaporate over sulphuric acid, the tolylphosphinous acid separates in 
transparent, colourless, nearly square plates, melting at 104—105°. It 
is nearly insoluble in cold water acidulated with hydrochloric acid, but 
dissolves readily in alcohol, less readily in ether. It is but little altered 
by exposure to the air. When boiled with nitric acid it is oxidised, 
with partial nitration, to paratolylphosphinic acid. ‘The same product 
is formed by the action of moist chlorine, part of it. however, under- 
going further oxidation. Paratolylphosphinous acid is resolved by 
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heat, just like phosphorous acid, into tolylphosphine and paratolylphos- 
hinic acid. 

Paratolylphosphinous acid is monobasic. The potassium salt, 
C;H,POHK, prepared by neutralising the alcoholic solution of the 
acid with potash, crystallises in tufts of slender nacreous needles.— 
C,H,PO,.H(NH,) forms white silky laminew, soluble in water and in 
alcohol, moderately permanent in the air.—(C,;H,;PO,H),Ba forms 
white crystalline lamine. (C,H;PO,H),Pb is obtained by mixing the 
sodium salt with lead acetate, as a crystalline precipitate, and the 
mother-liquor yields an additional quantity in nacreous scales.— 
(C;H;,PO.H)Cu + 48,0 is obtained by precipitation in thin shining 
laminw, and in needles on mixing its very dilate aqueous solution with 
an equal volume of alcohol.—The ethyl salt, C;H;P(OEt)2, produced 
by the action of p-tolylphosphochloride on dry sodium ethylate free 
from alcohol, with addition of anhydrous ether to mitigate the violence 
of the reaction, as a thick transparent liquid, which distils at 280°, 
and does not solidify on cooling. 1t bleaches corks, and has a disagree- 
able and extremely persistent odour. Water resolves it into alcohol 
and tolylphosphorous acid. 

Reactions of Sodium p-Tolylphosphinite.—W ith CaC},, no precipitate ; 
slight on addition of ammonia.—BaCl,, no precipitate—CuSQ,, in 
aqueous solution, precipitate of faintly blue shining lamin, partly 
dissolving on boiling, and disappearing altogether on addition of 
alcohol ; solution deposits the Cu-salt in small shining needles.— 
AgNO,, white flocculent precipitate, soluble in nitric acid.—Fe,Cl,, 
light yellow precipitate, soluble in a large quantity of cold concen- 
trated hydrochloric acid—CO(NOs;)., precipitate of rose-coloured 
lamine, formed only at boiling heat, and soluble in acids.—NiCh, 
faintly green granular precipitate, formed on boiling, and soluble in 
acids.—Pb(AcO),; white crystalline precipitate, somewhat soluble on 
boiling, and crystallising from the solution in large laminew.—HgCh, 
white crystalline precipitate at boiling heat, turning grey on further 
boiling, or on addition of hydrochloric acid.—MnCl,: in strong solu- 
tion of sodium salt there is gradually formed a crystalline precipitate, 
which dissolves in hydrochloric acid. 


1 2 

Orthotolylphosphinous acid, C,H,(CH;).PO,H:, is obtained by de- 
composing the corresponding chloride with water, as a thick heavy 
oil. It dissolves readily in ammonia and in alcohol, but shows no 
disposition to crystallise, even after repeated purification. Its lead 
and copper salts also do not appear to crystallise. The bariwm salt 
crystallises in needles from a solution of the ammonium salt mixed 
with barium chloride. The calcium salt is obtained in like manner in 
brilliant lamine; easily soluble in water, and having the composition 
(C;H;PO,H)Ca + H,O.—The acid gives a yellow precipitate with 
Jerric chloride, white with silver nitrate. 

Tolylphosphinic acids, CsH,(CHs)PO(OH)..—The para-acid is 
prepared by slowly adding tolylphosphotetrachloride, free from adhering 
chiorine, to cold water, whereupon it is first converted into the oxy- 
chloride, which sinks to the bottom as a heavy oil, and then into the 
phosphinic acid, which dissolves slowly in the cold, more quickly on 
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boiling. This acid crystallises in felted tufts of slender needles, which 
may be freed from adhering mother-liquor and hydrochloric acid by 
repeated crystallisation, and drying in a vacuum over soda-lime. It 
is also formed by the action of water on p-tolylphosphochlorobro. 
mide and -oxychloride, and, as a secondary product mixed with meta- 
phosphoric acid, in the preparation of p-tolylphosphine from p-tolyl. 
phosphinous acid, forming a glassy residue, the solution of which in 
water immediately deposits crystals of pure p-tolylphosphinic acid.— 
The paratolylphosphochlorides, prepared by different methods, yield 
one and the same p-tolylphosphinic acid. 

This acid crystallises from water, as already observed, in felted 
woolly tufts of needles, having but little lustre. It dissolves readily 
in alcohol and ether, and crystallises therefrom in needles, having a 
strong silky lustre. It melts at 189°. It is a strong bibasic acid, and 
forms three series of salts, hyperacid, acid, and normal. It is decom. 
posed by aqueous chlorine or bromine, being converted by the latter 
into monobromotoluene and phosphoric acid. By ignition with soda- 
lime it yields toluene and phosphoric acid: C;H;PO(QH), + HOH= 
C;H, + PO(OH));. 

Hyperacid potassium paratolylphosphinate is formed on adding to a 
solution of the free acid neutralised with potash a further quantity of 
the free acid, till a thick precipitate is formed, converting the entire 
liquid into a semisolid mass. This precipitate dissolves on boiling, and 
the solution on cooling deposits the salt in shining colourless needles. 
It dissolves in a large quantity of water even in the cold, but is inso- 
luble in alcohol, which throws it down from the aqueous solution in 
nacreous lamine. The formation of this salt is characteristic of the 
acid, a cold concentrated solution of which, added to a moderately 
strong solution of the nitrate or other salt of potassium, immediately 
forms a crystalline precipitate, especially if the surface of the tube be 
rubbed with a glass rod. The precipitate dissolves on heating, and 
separates on cooling in shining needles. 

Acid barium p-tolylphosphinate, (C;H;PO.0H.O),Ba, is obtained by 
adding barium chloride to a solution of the acid neutralised with 
potash, as a shining crystalline precipitate, very slightly soluble in 
water, quite insoluble in alcohol. 

Acid silver paratolylphosphinate, C;H;,PO,0OHAg, is a white precipi- 
tate composed of shining lamine, dissolving in the mother-liquor and 
in water on boiling ; very slightly soluble in alecohol.—The normal salt, 
C,H,PO(OAg),, precipitated by silver nitrate from a neutral solution 
of the acid in ammonia, is white, curdy, darkens quickly on exposure 
to light, and dissolves in nitric acid, sparingly in water. 

Reactions of Potassium Paratolylsulphinate—With copper sulphate, a 
light blue precipitate ; with bariwm chloride, white crystalline precipi- 
tate, soluble in acetic acid ; with calciwm chloride and sulphate, white 
crystalline precipitate, insoluble in alcohol, slightly soluble in boiling 
water; with strontium chloride, white crystalline, soluble in a large 
quantity of water ; with nickel sulphate, apple-green precipitate ; with 
cobalt nitrate, peachblossom-coloured granular precipitate, formed 
immediately at boiling heat, gradually at ordinary temperature ; with 
zinc sulphate, white gelatinous precipitate; with manganous chloride, 
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white; with cadmium chloride, white finely flocculent precipitate ; 
with silver nitrate, white curdy precipitate, blackening on exposure to 
light; with molybdic acid, no precipitate. The characteristic reaction 
of the free acid, as already observed, is that which it gives with potas- 
sium salts. 
The acid treated in aqueous solution with a slight excess of bromine 
is resolved into p-bromotoluene and phosphoric acid: C;H;,PO(OH), + 
Br, + H,O = C,H,Br + PO(OH), + HBr. By oxidation with 
potassium permanganate in alkaline solution, it is converted into 
benzophosphinic acid, CO,H.C,H,.PO(OH), (this Journal, 1881, Abstr., 
603). 
Orihotolyiphoephini acid, prepared like the para-compound from the 
o-tetrachloride, forms small granular crystals, melting at 141°, easily 
soluble in water, alcohol, and ether. The solution of its potassium 
salt gives with silver nitrate a white precipitate ; with ferric chloride, 
a faint yellow precipitate, soluble in strong hydrochloric acid; with 
calcium chloride, a granular precipitate; with barium chloride, the 
same, but only after addition of a little alcohol. The acid does 
not exhibit the property characteristic of the para-modification (p. 962), 
of forming a sparingly soluble hyperacid potassium salt. 

r 4 


Paratolylphosphine, C;H,Me.PH2, obtained by dry distillation of 
p-tolylphosphinous acid, is a liquid boiling at 178°, and solidifying at 
— 7° to a crystalline mass, which melts at + 4°. It has a fearful 
odour (like that of phenylphosphine), and produces headache and 
leeding from the nose. In contact with the air it oxidises rapidly, 
with great rise of temperature, producing p-tolylphosphinous acid, 
C:H,MeP(OH),. In many of its properties it closely resembles 
Hofmann’s benzylphosphine, CH,(C,H;).PH, (this Journal, 25, 422). 
It is insoluble in strong hydrochloric acid, but the mixture of the two 
yields with platinic chloride a yellow precipitate of the salt 


(C,H, PH;Cl),PtCl,. 


Aqueous hydriodic acid, of sp. gr. 1:7, converts the phosphine into 
p-tolylphosphonium iodide, C;H,PH;I, which when heated in an atmo- 
sphere of carbon dioxide at 340°, sublimes in cubes, and partly fuses. 
4 absorbs water rapidly from the air, forming HI and tolylphos- 
phine. 


II. XyLyLpHosPHo-compouNnDs.—The dichloride, CsH;PCl,, was pre- 
pared by heating xylene (150 g.), phosphorous chloride (260 g.), and 
aluminium chloride (30 g.), in a reflux apparatus for 36 hours. Hydro- 
gen chloride was then evolved, and the contents of the flask separated 
into two layers, which were separated in the manner described for the 
tolyl-compound, whereby 15 to 30 g. of high-boiling product was 
obtained ; and this, when fractionally distilled in a stream of carbonic 
anhydride, yielded a portion boiling at 260—290°, and containing the 
xylyl-phosphochloride mixed with large quantities of condensed hydro- 
carbons, which it was found impossible to remove. The impure 
product, nevertheless, exhibited the characters of an aromatic phospho- 
dichloride, heing rapidly decomposed by water, with formation of 
hydrochloric and xylylphosphinous acid, and converted by assumption 
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of chlorine into a yellow crystalline pulp, containing xylylphospho. 
tetrachloride, which when separated formed a light yellow liquid, 
turbid from separated phosphorus, remaining fluid at —18°, and boil. 
ing at about 270°. 

Xylylphosphinous acid, CsH,P(OH),, is obtained by decomposing the 
dichloride with water, as a heavy dark-coloured non-solidifying oil, 
somewhat contaminated with free xylene. It dissolves in a small 
quantity of alcohol, and the solution solidifies in the exsiccator to a 
pulp of crystals easily freed from the hydrocarbon by washing with 
ether, the acid then remaining as a fine white powder, which may be 
further purified by two crystallisations from alcohol, whereby it is 
obtained in flat colourless needles melting between 97° and 98°, 

Xylylphosphinic acid, CsHgyPO(OH).2, obtained by the action of 
water on the tetrachloride, is easily soluble in water, alcohol, and ether, 
and crystallises in white slender needles melting at 186—187°. 


Cymene, heated with PCl,; and AICI, yielded a high-boiling pro- 
duct, which, after redistillation, boiled at about 300°, and remained 
liquid on cooling. It was apparently a mixture of condensed hydro. 
carbons with cymylphosphodichloride, as it took up chlorine when heated 
therewith, yielding a pasty mass interspersed with crystals, which was 
decomposed by water, with hissing and evolution of hydrochloric acid. 
The cymylphosphinic acid thus formed was, however, too small in 
quantity, and too much contaminated with other substances to admit 
of purification. H. W. 


Homologous and Isomeric Rosanilines. By A. Rosenstien 
and M. Gerser (Compt. rend., 94, 1319—1321).—When a mixture of 
1 mol. a-metaxylidine with 2 mols. aniline is oxidised with arsenic 
acid, a rosaniline is obtained which contains 20 atoms of carbon and 
is identical with that obtained by the oxidation of a mixture of aniline 
with the two toluidines. The melting and boiling points of the cor- 
responding hydrocarbon are the same as those of the triphenyl- 
methane obtained by E. and O. Fischer from commercial rosaniline. 

Toluene red, first prepared by Coupier by oxidation of a mixture of 
2 mols. ortho- and 1 mol. para-toluidine, consists mainly of a rosaniline 
which is very difficult to isolate in a state of purity. The correspond- 
ing hydrocarbon is also very difficult to isolate. It melts at 36— 
40°, and boils between 360° and 363°. The leucaniline erystallises 
easily from its ethereal solution, and melts at 137°. It is identical 
with the body obtained by the action of paranitrobenzaldehyde on 
2 mols. orthotoluidine hydrochloride in presence of zinc chloride, with 
subsequent reduction by means of hydrochloric acid and tin. Toluene 
red contains a rosaniline which contains 21 carbon-atoms, and is the 
third term of the series. Starting from this term isomerism “is pos- 
sible, and the number of rosanilines is thus much increased. An 


isomeride of the preceding rosaniline is obtained by the action of 


arsenic acid on a mixture of amido-trimethylbenzene and aniline. 

A fifth rosaniline, the fourth term of the series, containing 22 carbon- 
atoms, is obtained by oxidation of 1 mol. a-metaxylidine and 2 mols. 
orthotoluidine. The corresponding hydrocarbon, tricresylmethane, 
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C»H»»., crystallises well from its solution in methyl alcohol. It melts 
at 73° and boils at 377°. 
A sixth rosaniline is obtained by the oxidation of a-metaxylidine 
and 2 mols. y-metaxylidine. The corresponding hydrocarbon was not 
repared, but it probably contains 24 carbon-atoms. This compound 
is not identical with the xylene red, which Coupier obtained by oxidation 
of xylidine from coal-tar xylene. 
In this series of compounds the difference between two consecutive 
terms is only slight. Generally, as the molecule becomes more com- 
plex, the hydrochloride becomes more soluble in water, crystallises 
with greater difficulty, and dyes wool a violet-red which approaches 
more and more to violet. The base becomes more soluble in ether, 
the boiling point of the corresponding hydrocarbon rises, and substi- 
tion becomes more difficult. The action of aniline, which with the 
first terms produces the well-known blues, becomes less marked, and 
the products dye only a violet-blue. C. H. B. 
Bist Crystalline form of Azobenzene. By P. Atexeserr (Jour. Russ. 
in Chem. Soc., 1882, 198).—The author directs attention to the fact 
ps’ that azobenzene is still wrongly regarded as being monoclinic, though 
; it has been shown by Jeremejeff, who determined the form of a sample 
prepared by the author, that azobenzene crystallises in forms of the 
rhombic system. Armascheffsky’s new measurement on fresh crystals 
mit confirmed this conclusion. This is further confirmed by the circum- 
" stance that azoxybenzene, according to Bodewig, and azotoluene, 
; according to Armascheffsky,—compounds which are closely related to 
[EL azobenzene,—crystallise in the rhombic system. B. B. 
e of 
enic Azoxybenzene. By N. Morrcnanorrsky (Jour. Russ. Chem. Soc., 
and 1882, 224—226).—According to Schultz and Schmidt (Annalen, 207, 
iline 325) hydrazobenzene can be obtained from azoxybenzene only in small 
cor- quantities. In order to prepare azoxybenzene, the author prefers 
onyl- Zinin’s original method to its modification by Schultz and Schmidt, 
1e. as the former yields 60 per cent. of the theoretical quantity of azo- 
re of benzene, whereas on application of the modified method only 50 per 
jiline cent. could be obtained by Schultz and Schmidt. The best method 
ond- for the preparation of azoxybenzene is that proposed by Alexejeff in 
36— his “ Monograph of Azo-compounds,”’ viz., reduction of nitrobenzene 
llises by sodium amalgam (containing 3°8 per cent. of sodium) in alcoholic 
tical solutions, according to the equation :— 
A 2C,H.NO; + 3H, = Cy,H,N,O + 3H,0. 
[uene The yield was over 87 per cent. of the theoretical. It is advisable not 
3 the to add acetic acid. On reducing azoxybenzene by sodium-amalgam, 
pos- 76 per cent. of the theoretical amount of hydroazobenzene was 
An obtained. 
on of In order to save time, the author prefers to prepare hydroazobenzene 
directly from nitrobenzene by the action of sodium amalgam. At the 
rbon- ordinary temperature sulphide of ammonium is almost without action 
mols. onazoxybenzene. Instead of sodium amalgam zinc-dust may be used 
hane, as the reducing agent. 
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The small yield obtained by Schultz and Schmidt is explained by 
the circumstance that the reducing agent used by them, viz., tin and 
hydrochloric acid, was much too powerful, or that they used sulphide 
of ammonium, which does not act at ordinary temperatures. 

According to the determinations made by the author, 100 parts of a 
solution of either of the three bodies in question in absolute alcohol, 
saturated at 16°, contains 17°5 parts of azoxybenzene, 8'5 parts of azo- 
benzene, and 5 parts of hydroazobenzene. B. B. 


Normal Dithiourethanes. By A. Brrnrnsen and G. Frinse 
(Ber., 15,563—572).—By the following series of reactions the authors 
have succeeded in obtaining a dithiourethane in which all the hydrogen 
has been replaced by alkyl radicles :— 


(1.) CS(NHPh), + Et] = NPh:C(NHPh).SEt + HI. 
(2.) NPh: C(NHPh).SEt + Etl = NPh:C(NEtPh).SEt + HI. 
(3.) NPh: C(NEtPh).SEt + CS, = CS(NEtPh).SEt + PhNCS. 


Phenylimidophenylearbaminthiethyl, NPh:C(NHPh).SEt, which 
has previously been described (Ber., 14, 1774), forms a hydriodide, 
consisting of white crystals which melt at 157°5° after drying at 70°. 
Its aqueous solution is precipitated by soda; and on heating with 
aniline it gives mercaptan and triphenylguanidine. The hydriodide 
of phenylimidoethylphenylearbaminthiethyl, NPh : C(NEtPh).SEt, ob- 
tained by heating the preceding base with ethyl iodide at 120—150’, 
is a brown oil which after several days becomes crystalline. This salt 
is only sparingly soluble in hot water, but more soluble in water con- 
taining hydrochloric acid; the free base is precipitated from this solu- 
tion by ammonia as a colourless oil, which apparently distils without 
decomposition. It is only a weak base, as both the hydrochloride and 
hydriodide undergo partial decomposition into free acid and free base 
when boiled with water. It forms an almost flesh-coloured platino- 
chloride, which is insoluble in water, but readily soluble in alcohol; 
and melts at 110°. 

Ethylphenyliithiurethane, CS(NEtPh).SEt, is the first representa- 
tive of a normal thiurethane in which all the hydrogen has been re- 
placed by alkyl radicles. It is readily obtained from the above imido- 
carbaminthioether by heating with carbon bisulphide at 130—150°. 
It crystallises from alcohol in long snow-white prisms (m. p. 68'4— 
68°5 uncorr.; b. p. 305—315°, with partial decomposition), which are 
easily soluble in ether, chloroform, benzene, and glacial acetic acid, and 
hot alcohol, but only sparingly soluble in cold alcohol, and insoluble in 
water. It is a very stable compound, mercuric oxide, iodine, am- 
moniacal silver solution, and alkaline lead salts, being without action 
on its alcoholic solution; lead sulphide is separated in the last case, if 
sodium amalgam is added. It is not decomposed by cold strong sul- 
phuric acid, but dissolves, and is reprecipitated unchanged on addition 
of water; it gives off sulphurous anhydride when heated with @ 
strong acid. The ethereal solution is not precipitated by hydrochlone 
acid gas. A nitro-product is obtained by careful treatment with con- 
centrated nitric acid. Heating with metallic potassium gives rise t0 
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the formation of mercaptan and potassium sulphide. Aniline and 
alcoholic ammonia have no action even at 250°, nor has alcoholic 
tash on short boiling. It forms with bromine a compound which 
stallises in needles. By the action of concentrated hydrochloric 
acid at 250°, it splits up into carbonic anhydride, sulphuretted hydro- 
gen, ethylmercaptan, and ethylaniline, which proves its constitution 
to be that given above. Though it dves not combine with ethyl iodide 
at 170—190°, it does so with methyl iodide at 130—150°, forming a 
compound crystallising in fine feathery needles. The hydrochloride of 
phenylimidobenzylphenylearbaminthiethyl, NPh : C(NC,H;Ph).SEt, is 
obtained by the action of benzyl chloride on phenylimidophenylcar- 
baminthiethyl at 150°. This hydrochloride is only sparingly soluble 
in water, and on boiling with the latter is partially decomposed into 
acid and base. The free base is solid at the ordinary temperature, 
together with phenylthiocarbimide. Phenyldithiurethane, 


CS(NHPh).SEt, 


is obtained by heating the base, NPh : C(N.HPh).SEt, with carbon 
bisulphide at 160—20v". 

In connection with this subject compare Wills (Ber., 15, 338), also 
Bernthsen and Klinger (ibid., 10, 492; 12, 576; Annalen, 184, 192, 
197). T. C. 


Action of Amines on Quinones. By T. Zincke (Ber., 15, 481 
—484).—p-Naphthaquinone-dianilide, Cy2Hi.N,0, can be prepared 
in several ways. From the 8-quinone by mixing and boiling alcoholic 
solution with excess of aniline, and then boiling for some time; by 
treating the product with dilute soda the monanilide is dissolved, and 
the dianilide remains, and is purified by crystallisation from hot alcohol 
or benzene. The monanilide is easily converted into the dianilide, by 
simply warming an acetic acid solution with aniline and precipitating 
with water. It can also be easily prepared from the a-naphtha- 
quinone, from the hydroxynaphthaquinone, or from hydroxyimido- or 
diimido-naphthol. From these several methods the author suggests 
this constitution, ~OC,)H;(NPha)NHPh§, the oxygen being quinonic. 
It is sparingly soluble in cold alcohol, more easily in hot alcohol, ben- 
zene, and toluene. It crystallises in dark red needles with metallic 
lustre (m. p. 179—180°). Acetic acid dissolves it with violet colour ; 
the anilide is, however, reprecipitated on the addition of water; with 
concentrated sulphuric it gives a dark violet colour, and is not repre- 
cipitated by water. The hydrochloride, C»H,.N,O,HCI, is precipitated 
from the hydrochloric acid solution of naphthaquinone-dianilide, on 
the addition of water, in compact golden-green brilliant crystals, 
soluble in alcohol. It forms compounds with mercury, gold, tin, 
platinum, and zine chlorides, which are prepared by mixing the 
: metallic chlorides with the alcoholic solution of the hydrochloride, and 
lition then carefully adding water, the compound salts being precipitated. The 
ith @ platinochloride (C2:H,.N,0;HC1),PtCl,, forms small needles, insoluble 
hloric in alcohol. The zincochloride (C»H,.N,0,HCl).ZnCl,, black-green 
| cOD- broad needles, soluble in alcohol with decomposition. The hydro- 
ise to bromide is similar to the hydrochloride. The hydriodide is very 
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stable, and crystallises from hot alcohol in compact black needles. The 
sulphate, C22Hi.N,O;H.SO,, has a red-brown metallic lustre, can be 
crystallised from alcohol, and is decomposed by water. The witrate 
erystallises in black-brown leaflets, scarcely soluble in water, contain- 
ing nitric acid, soluble in alcohol. 

The dinanilide is very stable. It is not attacked by boiling with 
alkalis, and only very slowly by alcoholic sulphuric acid; among the 
products of decomposition in this case, hydroxynaphthoquinone (m. p. 
190°) can be recognised. Concentrated nitric acid, nitrous acid, and 
bromine, yield substitution-products. Reducing agents give rise to 
colourless compounds which soon become red in the air. 

D. A. LL. 


Resorcinol Dye-stuffs. By G. Damurand L. Scurerer (Ber.,15, 
555—557).—Succinic acid or its anhydride, when fused with resorcinol 
at 140° for several hours, gives a substance which is very similar to 
fluorescein. This reaction takes place more easily if sulphuric acid or 
zine chloride be added to the melt. The product, which appears to be 
identical with that obtained by Baeyer (cbid., 4, 664) in a similar 
manner, and called hy him Malins, contains 64°29 per cent. C and 
4°35 per cent. H. It isa brown amorphous dye-stuff, which is only 
sparingly soluble in water, but easily soluble in alcohol. It dissolves 
in hot concentrated saline solutions, especially of zine chloride, and 
separates therefrom on cooling in transparent blood-red crystals, 
having a metallic lustre. It dissolves in alkalis with a green fluores- 
cence, even stronger than that of fluorescein itself. The neutral 
sodium salt gives coloured precipitates, the lead compound having the 
composition Pb,C,,H3,0;,. The dye-stuff combines very readily with 
bromine, ferming a substance very similar to eosin; the sodium salt 
dyes silk and wool like eosin, except that if has a shade of blue. 

Succinic acid also forms a similar compound when fused with pyro- 
gallol in the presence of a dehydrating substance. It dissolves in 
ammonia with a violet, and in caustic soda solution with a blue colour, 
in these respects, therefore, resembling gallein. Tartaric* acid also, 
under similar circumstances, combines with resorcinol, and forms a 
dye-stuff which fluoresces when dissolved in an alkaline solution. 
Citric acid,* glycerol, oxamide, and even dextrin, grape-sugar, and 
cane-sugar give, with resorcinol, a brownish-red body which dissolves 
in alkalis with a green or blue fluorescence. Perfectly pure resorcinol, 
when heated with zinc chloride alone at 140°, gives a body which dis- 
solves in alkalis with an intense green fluorescence and orange-red 
colour. It seems probable, therefore, that all the products previously 
described are either mixtures of the dye-stuff obtained by the action of 
zine chloride on resorcinol alone, with other dye-stuffs, or consists 
solely of this dye-stuff. The complete investigation of the latter body 
is now in hand. T. @ 


Fluorescein Reactions. By E. Knecut (Ber., 15, 1068—1072). 
—In a former communication (this vol., p. 728) the author has 
described cresorcinol, which resembles resorcinol, in giving a fluorescelt 


* Compare Frauder, Ber., 14, 2558. 
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reaction, the product of which cannot be distinguished from that of 
resorcinol. Their diacetyl derivatives, however, differ; that of the 
former melts at 200° without change, while that of the latter melts at 
260° with complete decomposition. From the fact that orcinol, 
[Me : OH : OH = 1:3: 5] does not give, while vresorcinol, 
(Me: OH : OH = 1: 2: 4] gives the phthalein reaction, the author is 
engaged in examining the hypothesis that the presence of the substi- 
tuted group in the meta-position to both the hydroxyl groups prevents 
this reaction, and find in agreement with this view that betorcinol 
(Me: Me: OH: OH=1: 2: 3: 5] forms no fluorescein. 

Among other compounds the author describes a dibromonitrocresol, 
C,HBr,Me(NO,).OH, crystallising in golden-yellow needles (m. p. 83°), 
insoluble in water, easily soluble in alcohol and ether, and a meta- 
methylanisidine, CsH;Me(NH.).OMe [Me : NH,: OMe = 1 : 2: 4], 
erystallising in silky needles (m. p. 47°), and having an odour similar 
to that of honey. It is volatile in water-vapour, sparingly soluble in 
hot water, and soluble in ether. _ je SA 


Action of Cyanogen on Picramic Acid. By P. Grizss (Ber., 15, 
447—453).—When a concentrated alcoholic solution of picramic 
acid is saturated with cyanogen, and left for about a week until cyanogen 
produces no more precipitate, ethorycarbimidamidodinitrophexol, 
EtO.CNH.NH.C,H,(NO,).,OH, is produced. It crystallises in dark 
yellow microscopic needles, very slightly soluble in water and alcohol, 
and insoluble in ether, benzene, and chloroform. It is dissolved easily 
by cold potash, but is separated from the solution, even by carbonic 
anhydride. With mineral acids it forms salts, which are decomposed 
by water into the free acid and base. It is decomposed by boiling 
with potash or mineral acids. When heated in a test-tube it froths 
up, changes to a red-brown amorphous substance with evolution 
of an odour of ethyl cyanide, and on further heating it is completely 
carbonised. The hydrochloride, CyHjN,O,HCl, forms feebly yellow 
small rhombic tablets or needles. The above constitution of this 
body is founded on its analogy to ethoxycarbimidamidobenzoic acid. 
For instance, on boiling this acid with hydrochloric acid it yields 
carbamidamidobenzoic acid and alcohol; this body in the same way 
yields carbamidodinitrophenol and alcohol; and again the acid is 
changed by ammonia into benzglycocyamine and alcohol, and this 
substance reacts with ammonia in an analogous way, yielding 
amidocarbimidamidodinitrophenol, NH,CNH.NH.C,HNO,),0OH, other- 
wise dinitrophenolguanidine, which forms tasteless, scarlet-red, 
. microscopic needles, soluble in water, alcohol, ether, and chloro- 
sists form. 1t has the double nature of phenol and base, like the ethoxy- 
bod carbimidamidodinitrophenol ; it is, however, a more stable body than 
C. this as regards hydrochloric acid, but with potash it is quite as 

' easily decompused. The hydrochloride, C;H,N;05,HCl, forms small 
072), honey-yellow prisms; it is resolved by water into free acid and base. 
hes Methylamidocarbimidoamidodinitrophenol — (dinitrophenolmethylguani- 
scell dine), MeNH.CNH.NHC,HANO,),OH, is produced by the action of 
aqueous methylamine on ethoxycarbimidamidodinitrophenol ; it crys- 
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tallises in very small yellow needles, and greatly resembles the dinitro. 
phenolguanidine. 

The author discusses the formula of urea, and the respective values 
of the formule NH,.CNH.OH and NH,.CO.NHb2, and comes to the 
conclusion that the first formula represents a true urea (a hydroxy. 
carbimidamide), having the property of combining with both acids and 
bases and with certain salts, whilst the second represents an unknown 
body, carbamide ; carbamides are indifferent compounds. An example 
of a true urea is Zinin’s monobenzoylurea, OH.CNH.NHBz, and of a 
carbamide is Schmidt’s dibenzoylearbamide, NHBz.CO.NHBz, the 
product of the action of phosgene on benzamide. D. A. L. 


Oxidation of Pyrogallol in Presence of Gum Arabic. By 
P. de CLermont and P. Cuavutarp (Compt. rend., 94, 1254—1256),— 
When an aqueous solution of pyrogallol is mixed with aqueous solu- 
tions of gum arabic of different strengths and exposed to the air, 
purpurogallin is formed in considerable quantity, as Struve has 
previously pointed out (Annalen, 153, 160). 10 grams pyrogallol are 
dissolved in a small quantity of water, mixed with 500 c.c. of a 10 per 
cent. aqueous solution of gum arabic, and exposed to the air. Pur. 
purogallin is deposited after a few hours, and its formation continues 
for about two months. At the end of this time 67 parts purpurogallin 
are obtained for every 100 parts pyrogallol. The gum is removed by 
repeated decantation with water, the last traces being separated b* 
dissolving the crystals in alcohol. The purpurogallin forms goldeu- 
vellow needles, frequently united in bundles, and of the composition 
CoH ¢Oo. 

In the formation of the purpurogallin, oxygen is absorbed from the 
air, but the gum arabic does not act simply as a ferment, for a small 
quantity of gum will not bring about the oxidation of an unlimited 
quantity of pyrogallol. The gum itself undergoes some change, but 
the products of its alteration have not yet been isolated. The gum 
cannot be replaced by gummic acid. C. H. B. 


Tolyl-methyl Ketone. By A. Micuagtis (Ber., 15, 185—186).— 
Tolyl-methyl ketone is prepared by heating a mixture of acetic 
anhydride, toluene, and aluminium chloride; it is a liquid of aceto- 
phenone-like odour, boils at 217°, and does not solidify on cooling. 
Dilute nitric acid oxidises it to paratoluic acid; bromine converts it 
into a crystalline dibromo-compound, C,H,Br,0 (m. p. 100°), which 
can be distilled unchanged. As on heating with potassium acetate 
the bromine-atoms are replaced, the substitution cannot have occurred 
in the aromatic nucleus. A. J. G. 


Action of Iodine on Silver Salts of some Aromatic Acids. 
By K. Brirysaum and H. Reinnerz (Ber., 15, 456—460).—The 
action of iodine on silver salts of fatty acids has already been studied 
(Abstr., 1880, 801). When iodine and silver benzoate are warmed 
together at 150°, a violent reaction takes place, with evolution of a 
small quantity of carbonic anhydride. Iodine (2 atoms) is warmed 
with silver benzoate (1 mol.). As soon as the first action ceases, the 


eee 86 eee. wes oe 4. a. ee, eee 


ORGANIC CHEMISTRY. 971 


mixture is heated at 160—180° as long as carbonic anhydride is 
evolved; it is then exhausted with alcohol, filtered from the silver 
jodide, and after being shaken with mercury to remove excess of 
iodine, is evaporated and dissolved in sodium carbonate, which leaves 
an insoluble oily residue: this solidifies after a time, and crystallises 
from alcohol in almost colourless, transparent, rhombic crystals, con- 
taining iodine, melting at 128—130°; and having a diphenyl odour. 
The sodium salts in solution are converted into barium salts, and the 
barium benzoate separated from the metaiodobenzoate by fractional 
crystallisation. The latter forms colourless crystals; the free acid 
melts at 186°. Silver salicylate and iodine also react violently. Equal 
molecules of them were treated in a similar way to the above. The 
products are diiodosalicylic, monorodosalicylic, and salicylic acids, and a 
small quantity of a resinous body containing iodine. Silver phthalate 
heated with sufficient iodine to convert the silver into iodide, yields 
phthalic anhydride, and if the mixture of silver salt and iodine is 
heated at 170°, a mixture of silver iodide and iodate is left after 
extracting with alcohol. D. A. L. 
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Constitution of Cumic Acid. By R. Meyer and KE. Miittrr 
(Ber., 496—498).—The constitution of cymene is now well under- 
siood, and several of its para-derivatives have been synthesised ; 
tnere is, however, a doubt still surrounding the constitution of cumic 
acid. The authors make the solution of this question the subject .of 
their experiments; and the way they propose to solve it is to 
synthesise both cumic acid and the isomeric para-acid by the same 
method. The theory of the method adopted (Kekulé’s reaction) is 
thus represented : 


C,H,.C,Hy.Br CoO, + Na, oat NaBr + C;H;.C,H,y.COONa. 


The cymene employed was obtained by distilling cumic acid with 
lime; this was brominated by Jacobsen’s method. The bromine- 
derivative, after purification by treatment with alcoholic potash, dis- 
tillation with steam, and rectification, is mixed with a large excess of 
benzene, 14 times the theoretical quantity of sodium is added, and a 
current of damp carbonic anhydride passed through for 48 hours, the 
whole being heated on a water-bath during the operation. From the 
product a cumic acid is separated, melting at 110°. D. A. L. 


Azocumic Acid. By P. Avexeserr (Jour. Russ. Chem. Soc., 
1882, 198).—This acid, in the investigation of which the author and 
I. Kissel are engaged at present, is distinguished from other azo- 
acids by its easy solubility in alcohol, and by the property of crystal- 
lising easily. Its deep red crystals melt at 262°. Its alcoholic solu- 
tion saturated with hydrochloric acid gave beautiful red crystals of 
the ethereal salt (m. p. 62°). The sodium salt crystallises from its 
alcoholic solution in orange-red silky needles. B. B. 


Phenyl-z-amidopropionic Acid. By E. Ervtenmeyer and 
A. Live (Ber., 15, 1006—1007).-—Starting from phenylacetaldehyde 
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the authors have prepared phenyl-a-amidopropionic acid, in order to 
compare its properties with those of amidohydrocinnamic acid which 
Posen obtained by the action of ammonia on the addition-product of 
hydrobromic acid with cinnamic acid. Pheny]l-a-amidopropionic acid 
crystallises in small prisms, which when slowly heated sublime entirely 
without melting (Posen’s compound melts ai 120°). It further 
differs from Posen’s acid in being sparingly soluble in alcohol, readily 
forming crystalline salts with both acids and bases, and in not giving 
the smallest trace of ammonium chloride even on repeated evaporation 
with hydrochloric acid. Hence it appears that Posen’s amido- and 
bromo-propionic acid belong to the f-derivatives. V. H. V. 


Syntheses by Means of Phenylacetylene and its Derivatives. 
By A. Baryer and L. Lanpsprre (Ber., 15, 212—214).—On treating 
an intimate mixture of the copper compounds of orthonitrophenyl- 
acetylene and ethyl acetoacetate with an alkaline solution of potassium 
ferricyanide, dinitrodiphenyldiacetylene and a new _ substance, 
C\sH,.N.O0;, are obtained. The latter crystallises in microscopic 
yellow needles, is readily soluble in chloroform, and decomposes 
suddenly at 165° without previous fusion; its constitution may 
possibly be expressed by CH;.CO.CH(C : C.CsH,.NO,)>. 

By the action of sulphuric acid followed by pyrosulphuyic acid on 
this compound, a dark brownish-red solution is obtained, from which 
water precipitates red flocks of a substance capable of being crys- 
tallised from chloroform, and possessing properties similar to those of 
the substance belonging to the isatogen-group previously prepared 
from orthonitrodiphenyldiacetylene. 

The authors endeavoured, without success, to prepare ethylnitro- 
phenylacetylene by the action of ethyl iodide on the silver compound 
of orthonitropheny lacetylene. A. J. G. 


Conversion of Alpha- and Beta-naphthols into Amido- ol 
naphthalenes. By A. Caim (Ber., 15, 609—616).—Merz and BB (ery 
Weith (cbid., 13, 1298) have shown that when 8-naphthol is heated wt 
at 210° with the ammonium compound of zine chloride, it gives obi. o 
dinaphthylamine, together with a small quantity of mono-naphthyl- anilid 
amine. The author finds that by using an acid amide, such as tive is 
acetamide (in practice ammonium acetate, or better a mixture of in ” 
ammonium acetate and acetic acid) in place of ammonia, the yield of h ae 
mononaphthylamine is considerably increased, thus : deriva 


C,,H,.OH + NH,Ac = CyH,.NHAc + H,0. = 
Under these circumstances f-naphthol (m. p. 122°) gives chiefly ion. 
A-acetonaphthalide (m. p. 132°), together with small quantities of soluble 
B-dinaphthylamine (m. p. 170°5°, and traces of #-naphthylamine colour 
(m. p. 112°). Under similar conditions a-naphthol gives a-acetonaph- pitate. 
thalide (m. p. 160°) in large quantity, 2-dinaphthylamine (m. p. 111°) J parabr, 
in smaller quantity, and only traces of free mononaphthylamine. soluble 
The nitroso-compound (m. p. 260°) of dinaphthylamine was prepared coloure 
aud found to be identical with the same compound discovered by naphth 
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Landshoff (idid7., 11, 638). Tables are given showing the influence of 
time, temperature, and mass in the above reactions. 

If ammonium formate be employed instead of ammonium acetate 
the formonaphthalide at first formed is at once decomposed into naph- 
thylamine and carbonic anhydride, the yield of both @- and @-naph- 
thylamine being exceedingly good. T. C. 


Action of Amines on Dichloronaphthaquinone. By A. Piacr- 
wann (Ber., 15, 484—488).—The reaction between the amines and 
dichloronaphthaquinone can be thus represented : C,H yCl,O, + NHR 
= C»H,Cl(NHR)O, + HCl, only one atom of chlorine being displaced. 
The action with the primary amines takes place very readily, and the 
resulting compounds behave generally like the a-naphthaquinone 
derivatives. Most of them break up on boiling either with soda or with 
acids into chlorhydroxynaphthaquinone and the respective amine. The 
methylamine derivative, formed by the action of methylamine on di- 
chloronaphthaquinone, is reddish-yellow (m. p. 150°); the ethylamine 
derivative is brownish-red (m. p. 110°), both are soluble in alcohol and 
soda with a wine-red colour, and crystallise in needles. Aniline acts 
on the dichloronaphthaquinone, producing chloronaphthaquinone anilide, 
CwH,Cl(NH,Ph)O,, crystallising in copper-red needles with metallic 
lustre (m. p. 207—208°), sparingly soluble in alcohol, easily in hot 
glacial acetic acid and in alkalis with deep violet colour. A similar 
compound is produced when chlorhydroxynaphthaquinone and aniline 
are heated together in a sealed tube for several hours at 170—180°. 
If an acetic acid solution of chloronaphthaquinoneanilide is warmed 
with nitric acid or treated with nitrous acid, or potassium nitrite, it 
is converted into chloronaphthaquinone-paranitranilide, 


C,,H,C\(NH.C,H,.NO,)0., 


which forms fine blood-red needles (m. p. 282°), very slightly soluble in 
alcohol and glacial acetic acid, and giving with alkalis a deep violet 
colour. The corresponding [1:3] nitranilide obtained by the action 
of [1:3] nitraniline on dichlornaphthaquinone crystallises in yellow- 


red insoluble needles (m. p. 245°). The [1:2] anilide has not been 


anilide suspended in a smal] quantity of acetic acid, a nitroso-deriva- 
tive is formed ; it crystallises from benzene in broad yellow needles 
(m. p 126°), soluble in hot soda to a brownish-yellow solution, in which 
hydrochloric acid produces a blue flocculent precipitate. The nitroso- 
derivative is converted into the nitro-derivative by both alcohol and 
acetic acid. 

The action of nitric acid (1°4) and of ethyl nitrite, gives rise to a 
small quantity of a substance crystallising in dark brown fine needles 
soluble in alcohol, glacial acetic, and benzene, and in soda with a violet 
colour; with this solution hydrochloric acid forms a red-brown preci- 
pitate. Bromine acts on the anilide, producing chloronaphthaquinone- 
parabromanilide, a cherry-red substance melting at 262°, sparingly 
soluble in alcohol and glacial acetic acid; with soda it yields a deep violet 
coloured solution. This substance is also produced when dichloro- 
naphthaquinone and [1:4] bromaniline are heated together at 170— 
VOL. XLU. 3 t 


obtained. When a slow stream of nitrous gas is passed through the - 
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180° in sealed tubes for several hours. Excess of bromine gives rise 
to two bye-products, one, apparently an hydroxyquinone derivative, 
erystallising in long yellow needles (m. p. 200°), the other white 
needles (m. p. 120°). The action of [1:4] toluidine on dichloro. 
naphthaquinone gives rise to chloronaphthaquinone-paratoluidide, 


C,H,Cl (NH. C,.H,Me) O., 


which forms crimson prismatic crystals with metallic lustre (m. p. 196°), 
sparingly soluble in alcohol, easily in glacial acetic acid and in soda 
with deep violet colour. By the action of potassium nitrite, or nitric 
acid, or ethyl nitrite, this compound is converted into chloronaphtha- 
quinonenitro-paratoluidide, CyH,Cl(NH.C,H,Me.NO.)O., erystallising 
in blood-red slender needles (m. p. 236—240°) with silky lustre, 
sparingly soluble in alcohol and glacial acetic acid, and in soda with 
violet colour Chloronaphthaquinonebromo-paratoluidide crystallises 
in mushroom-like groups of cherry-red silky needles (m. p. 185°), 
sparingly soluble in alcohol, more easily in glacial acetic acid and in 
soda with the usual violet colour. The [1:2] toluidine derivatives have 
also been prepared. 

Chloronaphthaquincne-orthotoluidide forms copper-red crystals with 
metallic lustre (m. p. 152°). Chloronaphthaquinonenitro-orthotolwidide 
is a blood-red substance (m. p. 230°). Chloronaphthaquinonebrom- 
orthotoluidide is a cherry-red substance (m. p. 212°). Solubilities are 
somewhat similar to the above, inclusive of the violet coloration. 
Excess of bromine gives rise in this case also to two bye-products, one, 
the hydroxyquinone derivative crystallising in yellow needles (m. p. 
203°), the other in long white needles (m. p. 50°). Dimethyl- and 
diethyl-amine act in an analogous way. The dimethylamine derivative 
crystallises in scarlet needles (m. p. 85°), easily soluble in alcohol. 
The diethylamine derivative is resimous and somewhat volatile with 
steam. Diphenylamine does not form a derivative even in presence 
of hydrochloric acid ; in this respect dichloronaphthaquinone differs 
from naphthaquinone, which forms a blue compound with diphenyl- 
amine. D. A. L. 


Anthracylamine. By A. Roemer (Ber., 15, 223—226).—An 
amidoanthracene not having yet been prepared, the anthor endeavoured 
to obtain it by reducing nitroanthraquinone with zinc and ammonia; 
nitrogen, however, was evolved, and a substance crystallising i 
needles (m. p. 80°), apparently dihydranthol, obtained. Amidoanthire- 
quinone on treatment with zine and ammonia, also yielded a substance 
which was not the desired amido-anthracene. By heating together 
hydriodic acid (sp. gr. 1:7), amorphous phosphorus, and amidoanthra- 
quinone for 14 hours, a reddish-brown crystalline mass is obtained, 
which on boiling with dilute hydrochloric acid completely dissolves; 
on cooling, brilliant white plates of anthracylamine hydrochloride sepa- 
rate. On treatment with ammonia, anthracylamine, C,,H».NH,, 38 
obtained in yellow plates (m. p. 238°); it can be sublimed, and is 
sparingly soluble in water, the solution having a yellow colour and 
green fluorescence. When the reduction of the amidoanthraquinone 
is carried on for a shorter time, another basic substance is found in the 
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wash-water from the anthracylamine; it is apparently an inter- 
mediate product between amidoanthraquinone and anthracylamine. 
A. J. G. 


Tetranitro-isoanthraflavic Acid. By H. Roemer and M. 
Scuwarzer (Ber., 15, 1045—1047).—Isoanthraflavic acid differs 
from alizarin, not only in its behaviour towards reducing agents, but 
also in being unattacked by nitric acid under conditions under which 
8-mononitroalizarin is formed. Coid faming nitric acid gives with 
isoanthraflavic acid a _ tetranitro-derivative, C,,H,(NO,.),Oy which 
erystallises in golden glistening leaflets melting at 300°, easily soluble 
in water, alcohol, and ether, to form red golden solutions. It dissolves 
in alkalis and ammonia, giving a deep red coloration, converted 
by boiling with zinc-dust into a dark green, and by sodium hydrosul- 
phide into a deep violet. It dyes silks and wools an orange gold, but 
has no effect on mordants, and thus differs from mononitroalizarin, 
which dyes mordants, but not silks and wool. The potassium sa!t 
crystallises in silky ruby-red needles, the silver salt in glistening red- 
brown needles. Anthraflavic acid and anthrarufin resemble isoanthra- 
flavic acid in giving tetranitro-derivatives; but as it has been estab- 
lished that in both the former dioxyanthraquinones one hydroxy]l- 
group is in each benzene nucleus, so this similarity of behaviour lends 
support to the view that isoanthraflavic acid has a similar constitu- 
tion. 7. ae Se 


Deoxyanthraflavic Acid. By H. Rommer and M. Scuwarzer 
(Ber., 15, 1040—1045).—One of the authors has already described 
(Abstr., 1881, 823) deoxyalizarin, a reduction-product of alizarin, 
probably represented by the constitutional formula, 


Cc 
CH | SC.H.(OH)». 

—CH- 
In the present communication the authors examine the product of 
reduction of isoanthraflavic acid (from 8-anthraquinonedisuiphonic 
acid) with zinc-dust and ammonia under conditions similar to those 
used in the reduction of alizarin. An isomer of deoxyalizarin was 
obtained in golden-yellow glistening needles (m. p. 330°) insoluble in 
water and benzene, soluble in alcohol, acetone, and acetic acid. It 
dissolves in concentrated sulphuric acid and alkalis to form a red 
solution having a bluish-green fluorescence, giving no absorption- 
bands (thus differing from deoxyalizarin, which gives a strong absorp- 
tion-band near D). With acetic anbydride it forms a diacetyl deriva- 
tive, C,yH,Ac.O5, which crystallises in white glistening needles melting 
at 173°, soluble in alcohol and forming a colourless solution with blue 
fluorescence, insoluble in cold dilute alkalis, As anthraflavic acid 
has been shown to contain one hydroxyl group in each benzene 
nucleus, it is probable that isoanthraflavic acid, from its formation aud 
similarity in chemical properties, possesses a similar constitution. 
Of the two possible constitutional formule for deoxyisoanthraflavic 
3t2 
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CO a ~*~ 
acid, viz., OH.C.Hs< Gp >C2Hs0H, or OH.CcH< = PUcHsO, the 


authors incline to the former, and they further draw attention to this 
compound as the first representative of a new class of compounds 
intermediate between deoxyanthraquinone and deoxyanthracene. 
V. H. V. 
Azoanthrol Colours. By C. Liesermann (Ber., 15, 510—511).— 
By mixing alkaline solutions of anthrol with solutions of diazo-bases 
or their sulphonic acids, the author has obtained azoanthrol dyestuffs 
analogous to the azophenol and azonaphthol colours. The colours 
containing the sulphonic group are soluble in water and alcohol, 
whilst the others are insoluble. The tone of the colour lies between 
blood-red and red-brown. It is evident that several other anthracene 
derivatives can be used for the preparation of analogous azo-colours. 
a - 
Colouring Matters from Chinese Yellow-berries, Capers, 
and Rue. By P. Forrsrer (Ber., 15, 214—217).—Sophorin, the 
glucoside of Chinese yellow-berries (from Sophora Japonica) is not 
identical with quercetin, or apparently with rutin; on treatment 
with dilute sulphuric acid, it yields isodulcite (57°5 per cent.) and 
sophoretin (46°8 per cent.), a substance very similar to quercetin, but 
differing in its derivatives. Sophorin, unlike quercitin, cannot be brori- 
nated without decomposition ; it yields isodulcite and bromsophoretin. 
The glucoside of capers (Capparis spinosa) on treatment with dilute 
acids yields isodulcite (about 57°5 per cent.) and 47°8 per cent. of a 
yellow substance requiring further investigation. 
The glucoside of rue (/tuta graveolens) on similar treatment yields 
46 per cent. of quercetin and 55°5 per cent. of a sugar which has not 
yet been obtained in the crystalline state. PTA. 


Constituents of Podophyllin. By V. Popwissorzxy (Pharm. J. 
Trans. [3], 12, 1011—1013).—In a former paper the author attributed 
the physiological action of podophyllin to two crystalline active prin- 
ciples ; he now shows that it is alone due to a neutral crystalline sub- 
stance, picropodophyllin, into which, and an inactive resin-acid, picro- 
podophyllic acid, can be converted; he confirms the presence of an 
inactive resin, and two fatty bodies, as well as decomposition products 
and inorganic matter. 

Picropodophyllin (m. p. 200—210°) erystallises in slender colourless 
silky needles, readily soluble in chloroform and alcohol (90—95 per 
cent.), more sparingly in weaker spirit, also in ether and glacial acetic 
acid and picropodophyllic acid ; water, turpentine, and light petroleum 
do not dissolve it. It has an intensely bitter taste and a neutral 
reaction. Ammonia does not precipitate an alcoholic solution of picro- 
podophyllin, but on evaporating the mixture over a water-bath, it is 
converted into an amorphous inactive acid; picropodophyllin decom- 
poses when heated to 260° to 278°; alkalis do not readily act on it. 
When administered internally, it causes vomiting and frequent evacua- 
tion, followed by death ; in subcutaneous injections it is without effect, 
since it crystallises where injected. 
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Podophyllotoxin is a very bitter, white, and resinous powder, soluble 
in dilute alcohol, ether, chloroform, and hot water, and is deposited 
from the latter in flocks on cooling; it is insoluble in light petroleum. 
By treatment with calcium or barium hydroxide, podophyllotoxin 
yields picropodophyllin, since the latter is held in solution by the 
picropodophyllic acid. Podophyllotoxin has a more rapid action on the 
system than the difficultly soluble picropodophyllin. 

Picropodophyllic acid is an inactive resin acid soluble in hot water ; 
cold water precipitates it from its alcoholic solution, and acids from 
its combinations with alkalis. It can be freed from picropodophyllin 
only with great difficulty. When podophyllotoxin is heated with 
calcium or barium hydroxide, the clear solution gelatinises on cooling. 
On adding an acid to the clear hot solution, flocks are precipitated 
which under the microscope are seen to consist of jelly-like globules 
of the acid enclosing crystals of picropodophyllin. 

Podophylloquercetin crystallises in short yellow needles with a 
metallic lustre, soluble #1 alcohol and ether, sparingly in chloroform, 


rs, 

he insoluble in water. It forms bright yellow solutions with canstic 
Lot alkalis, and insoluble compounds with the alkaline earths. It is de- 
nt composed by continued action of the alkalis, and assumes a green 
nd colour on exposure to the air. It melts at 247—250° with partial 


decomposition and partial sublimation. With ferric chloride it gives 
adark green coloration, whilst with neutral lead acetate it forms an 
orat.ge-yellow precipitate soluble in acetic acid. In many respects 
it resembles other quercetins. 

Podophyllic acid is insoluble in ether, light petroleum, and water, 
but soluble in alcohol and chloroform. It is physiologically inactive. 
“0 extraction of the constituents of podophyllin is carried out as 
ollows :— 

Podophyllotowin.—The coarsely powdered root is extracted with 
chloroform free from alcohol. The chloroform is distiiled till the ex- 
tract is reduced to a syrup, when it is slowly poured into two volumes 
of pure absolute ether. When podophyllotoxin and fatty matters are 
dissolved, the podophyllic acid separating out in flakes, it is essential 
that the ether be in excess and free from alcohol, otherwise some of 
the podophyllic acid remains in solution. The ether-chloroform solu- 
tion is allowed to drop into twenty times its volume of light petroleum, 
when podophyllotoxin separates out as a white powder, whilst the 
fixed oil and fatty matters remain dissolved. The precipitate is dried 
at 35°, dissolved in the smallest possible quantity of chloroform, and 
the solution filtered with light petroleum, adding a few drops of water 
to moisten the precipitate as it falls; it is afterwards dried at low 
temperature. Podophyllotoxin is a white or pale powder, which is 
not decomposed by light. Podophyllotoxin may be prepared from 
podophyllin by the same method, but it is difficult to free it from the 
decomposition-products which podophyllin contains. 

Picropodophyllin.—W hether this body be prepared from podo- 
phyllum resin or from the root, the podophyllotoxin must first be 
obtained ; it is then dissolved in alcohol, mixed with excess of freshly 
slaked lime and dricd over a water-bath; the residue is exhausted by 
repeated boiling with absolute alcohol, and the solution filtered through 
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a heated funnel. On cooling, picropodophyllin separates out in long 
snow-white silky needles. 

Picropodophyllic acid is obtained from podophyllotoxin by treatment 
with ammonia, but owing to the decomposing action of the alkali, it 
is difficult to obtain in a state of purity. 

Podophyllic acid is obtained from the chloroform solution of the 
crude podophy]lotoxin by treatment with ether. It is purified by re. 
peated treatment with chloroform and ether. 

Podophylloquercetin is best obtained from podephyllin which has 
been prepared without the use of alum, by exhausting it with chloro- 
form and light petroleum, and after drying with ether, the ethereal 
solution is evaporated and then treated with lead acetate. The lead 
compound formed is decomposed in the usual way, and the podo-. 
phylloquercetin taken up with ether on evaporating the solution ; it 
is obtained as a yellow powder, which gradually turns green on ex. 
posure to the air. Sulphuric acid precipitates podophylloquercetin 
from its ammoniacal solution in minute yellow crystals. 

Guareschi’s opinion that the active principle of podophyllin is a 
glucoside is incorrect ; neither is it due to berberine, as several authors 
maintain, smce it does not contain that alkaloid. Bucheim’s theory 
that its activity is due to a decomposible anhydride, and that of 
Power, who attributes it to podophyllic acid, are in error, since the 
author shows that the physiological action of podophyllin and _ podo- 
phyllum root is solely due to picropodophyllin. L. T. O'S 


Halogen-derivatives of Quinoline. By V. 1a Coste (Ber., 15, 
557—563).—Bromoguinoline may be very readily obtained by heating 
together a mixtare of parabromaniline with the corresponding quantity 
of glycerol, sulphuric acid, and nitrobenzene; bromoquinolive prepared 
in this way boils at 276—278° (at 270°, when made direct from quino- 
line). Its formation from parabromaniline shows that the bromine and 
nitrogen atoms must be relatively in the positions represented as 
fellows :—- 


The platinochloride crystallises in small needles having the com- 
position (C,H, BrN, HCl)» PtCl, + 2H.0. Bromoquinoline, when heated 
with sodium ethylate in alcoholic solution at 160—170°, does not form 
ethoxyquinoline, as might be expected, but quinoline ‘itself, together 
with a considerable quantity of resinous bodies. Dibromogu’ noline, 

C,H;Br,N, obtained together with the bromoquinoline (probably owing 
to the presence of some dibromaniline), crystallises from alcohol in 
slender colourless needles (m. p. 1OO—101° ; dibromoquinoline obtained 
direct from quinoline melts at 124— 126”). The platinochloride has 


the composition (C,H;Br,.NHC})., PtCl,. 
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Monochloroquinoline, CsHgC1N, may be obtained in a similar manner 
from bromoquinoline, by substituting parachloraniline for the bromani- 
line. It is a liquid (b. p. 256°) having a slightly aromatic odour, and is 
colourless, but very rapidly becomes yellow, and finally brown, on 
standing fora few hours. The hydrochloride crystallises in colourless 
needles, which are very soluble in water, and forms a platinochloride 
(C,H,CINHC1).PtCl, + 2H,O. The bromine and nitrogen atoms in 
chloroquinoline are in the same position as in the corresponding 
bromine-derivative. It combines with methyl iodide, even at the 
ordinary temperature, forming the methiodide, C,HsCIN,Mel, which 
could be obtained only in bright yellow crystalline crusts. It is easily 
soluble in water, less soluble in alcohol, and still less soluble in ether. 
The iodine may be readily replaced by chlorine by treating its aqueous 
solution with freshly precipitated silver chloride; the methochloride 
thus obtained forms an orange-yellow crystalline platinochloride, 


(C,H,CIN,MeCl).PtC],. 
Dichloroquinoline, | | | , is obtained by heating 


together a mixture of dichloraniline [NH, :Cl:Cl=1:2:5], glycerol, 
sulphuric acid, and nitrobenzene. It crystallises from alcohol in con- 
centric groups of short colourless needles (m. p. 92—93"; volatile 
without decomposition), and from ether in leaflets. It is easily soluble 
in alcohol or ether. 
An isomeric dichloroquinoline was obtained from the dichloraniline 
prepared by the action of chlorine on acetanilide. It is less soluble in 
alcohol than the preceding compound, and crystallises in fine colour- 
less needles (m. p. 103—104°). 
H H 

C C 
no.c% \c” ‘cu 
Dinitroquinoline, | i | , was obtained by the action 


of glycerol, sulphuric acid, and nitrobenzene on dinitroaniline, 
[NH.: NO,: NO,=1:2: 4]. 
It erystallises in fine brilliant brown needles (m. p. 149—150°). 


Phenylquinoline, | | | , obtained in an analogous 
” 
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manner from paramidodiphenyl, crystallises in rosettes of colourless 
rhombic leaflets (m. p. 108—109°). It is non-volatile in steam, but 
apparently distils at a higher temperature without decomposition. It 
forms a non-crystallisable hydrochloride, and an orange-yellow crystal. 
line platinochloride (C,HsPhN,HCl).PtCk. 


Behaviour of the Addition-products of Quinoline and Mono. 
haloid Paraffin-derivatives with Silver Oxide. By W. La Coste 
(Per., 15, 186—198).—From experiments on the additive product of 
benzyl chloride and quinoline, Claus and Himmelan (Abstr., 1881, 
182) conclude that this benzylquinone chloride is not of the nature of 
a quaternary ammonium compound, and therefore that the formula 
generally accepted for quinoline is incorrect. ‘The author has rein- 
vestigated this question, employing the additive compounds of bromo- 
quinoline aud the mon-haloid paraffin-derivative, and finds that the 
substances produced are essentially quaternary ammonium com- 
pounds ; when treated with silver oxide they yield strongly alkaline 
solutions, apparently hydroxides, from which the corresponding oxides 
can be obtained by evaporating the solution. 

On adding silver oxide to an aqueous solution of monobromquino- 
linemethyliodide, a liquid of strongly alkaline reaction is obtained, 
which, on evaporation, yields monobromoquinolinemethyloxide, 


(C,H,BrNMe),0, 


in brilliant colourless needles (m. p. 146—147°), readily soluble in hot 
alcohol, sparingly in cold alcohol, ether, or water; the aqueous soln- 
tion does not react alkaline. It is not affected by dilate hydriodic 
or hydrochloric acid; neither does heating it with concentrated 
acids convert it into an iodide or chloride, resinous products being 
formed. As the strongly alkaline solution at first obtained readily 
yields monobromoquinolinemethyliodide or chloride on treatment with 
the respective acids, it would appear to contain the hydroxide which, 
on heating or standing, is decomposed into water and the oxide. All 
attempts, however, to isolate the hydroxide or the corresponding 
ethyl compound, were unsuccessful. 

On heating dibromoquinoline with methyl iodide at 100° for some 
time in sealed tubes, they unite to form dibromoquinolinemethiodide, 
C,H;Br,N Mel, which crystallises in deep red needles, resembling those 
of alizarine, does not fuse, and cannot be volatilised without decom- 
position. The corresponding chloride gives with platinic chloride a 
yellowish-white pulverulent precipitate of (C,H;NMe).,PtCh. By 
treatment of an aqueous solution of the iodide with caustic soda, di- 
bromquinolinemethoxide is obtained, as a fine powder consisting of 
minute needles. 

Silver oxide, when acting on aqueous quinolinemethiodide, gives a 
strongly caustic solution, which, by evaporation in a vacuum, gives a 
crystalline mass, too impure however for analysis. Quinolinemeth- 
iodide (2 mol.) unites with bromine (1 mol.), forming, most probably, 
a mixture of C,H;NMeBr and C,H,Me.OBr, the aqueous solution 
giving most of the reactions for hypobromites. (Quinoline methovide 
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was apparently obtained by the action of soda on quinoline methiodide, 
it forms crystalline crusts that turn red on drying. 
Orthoquinoline-benzcarboxylic acid unites with methyl iodide, 
yielding a compound, C,H,(CO.OH)NMel. On treating this in 
aqueous solution with silver oxide, a liquid is obtained free from 
jodine or silver; this solution, when evaporated on the water-bath, 
gives orthoquinoline-benzcarboxylic acid, the ease with which the 
methyl-group, &c., is split off again, speaking for the ordinary quino- 
line formula. A. J. G. 


Conversion of Xanthine into Theobromine and Caffeine. 
By E. Fiscuer (Ber., 15, 453—456).—Xanthine, C;H,N,O., contains 
2 atoms of carbon and 4 of hydrogen less than theobromine, C;H,N,0». 
Strecker (Annalen, 118, 172) suggests that the latter is a dimethyl- 
derivative of the former; he was not, however, successful in his 
experiments, for by treating silver xanthinate with methyl iodide, he 
obtained an isomeride of theobromine. The author has repeated the 
experiment, using the lead- instead of the silver-derivative. Lead 
xanthinate (dried at 130°) is heated in a sealed tube at 100° for 
12 hours, with 1} times its weight cf methyl iodide. The product is 
boiled and extracted with water. The solution is freed from lead by 
sulphuretted hydrogen, then saturated with ammonia, and concentrated 
by evaporation. ‘’heobromine crystallises out; its identity was esta- 
blished by converting it into caffeine by Strecker’s method. Hence, 
according to the author’s scheme for the graphic representation of 
caffeine, d&c. (this vol., 628), xanthine can be thus represented :— 


NH.CH : C.NH 
cog | _ co. 

—-NH.C:N 
It will be seen that the first methyl-groups introduced into xanthine, 
go respectively into the two carbamide-groups. Xanthine is nearly 
related to guanine and sarcine. 
The fact that the animal products xanthine, guanine, and sarcine, 
are analogous in constitution to the vegetable bases, caffeine and 
theobromine, tends to show that they are produced in the organism 
from similar substances by the same chemical process; the author 
suggests that they are formed synthetically froma urea and an oxidation 
product of glycerol. He further suggests the preparation of caffeine 
from guano, D. A. L. 


Transformation of Morphine into Codeine. By D. B. Dorr 
(Pharm. J. Trans. [3], 12, 1009).—Grimaux (Abstr., 1881, 829) ob- 
tained codeine by the action of methyl iodide on morphine in presence 
of sodium hydroxide. O. Hesse (ilid., 1553), on repeating Grimaux’s 
experiments, both with sodium and potassium hydroxide, obtained a 
body which, though closely resembling codeine, differs from it in some 
important respects, and which he calls 8-methyl-morphine. 

On repeating Grimaux and Hesse’s experiments, the author 
shows that whether sodium or potassium hydroxide be used, codeine 
is obtained. The difference of rotatory power between natural codeine 


Tee FP ee 


bli 


—— 


982 ABSTRACTS OF CHEMICAL PAPERS. 


and the synthetic compound is probably due to some impurity. He 
agrees with Hesse that the generic term “codeine” for the ethers of 
morphine is objectionable. L. T. O'S, 


Occurrence and Behaviour of Cinchotine, Hydrocinchlor. 
idine and Hydroquinidine. By C. Forsr and C. Bonrincee 
(Ber., 15, 519—521).—The authors have discovered that these sub. 
stances are not oxidation-products, as they previously stated (Abstr,, 
620 and 830, 1881), but that they exist beforehand in the bark. 
Oxidised with chromic and sulphuric acids, hydrocinchonidine and 
hydroquinidine yield respectively cinchoninic (m. p. 253—254°) and 
quininic (m. p. 280°) acids. D. A. L. 


Piperidine. By C. Scuorren (Ber., 15, 421—427).—Amylpiperi. 
dine, prepared by digesting piperidine, amyl bromide, and potash, is a 
colourless liquid (b. p. 188°). It combines with methyl iodide with 
evolution of heat, forming a crystalline mass of methylamylpiperyl 
ammontum todide, which crystallises from hot alcohol in thick prisms 
melting at 195°. When distilled with silver oxide it yields, besides 
a small quantity of amylene, methylamylpiperidine (b. p. above 190°); 
it is a liquid scarcely soluble in water, and lighter than it; its odour 
is more ammoniacal than that of amylpiperidine. Its hydrochloride 
melts easily, and is hygroscopic. The platinuchloride, 


(C,;H,N Ayl.Me,HCl1).PtClh,, 


is slightly soluble in water, melts under water below 100° ; in capillary 
tubes it softens at 100°, and melts at 140°. Methylamyl]piperidine can 
be heated in a sealed tube with hydrochloric acid without being 
altered, but is decomposed when the dry hydrochloride is heated in a 
stream of hydrochloric acid gas, and produces a hydrocarbon, methyl- 
piperidine and piperidine. Piperidine is recognised in a mixture of 
its substitution-products, from the fact that when treated with a dilute 
acid and potassium nitrite, it forms the nitroso-derivative (see below) 
which can be extracted by agitation with ether. Methylamylpiperi- 
dine combines with methyl iodide, with slight evolution of heat, form- 
ing a crystalline addition-product. 

Benzyl-piperidine, prepared by the action of benzoic chloride on 
piperidine, is an oil (b. p. 245°) lighter than water, and almost in- 
soluble in it. It combines with methyl] iodide, with development of 
heat, to form the ammonium iodide, C;H,N.C;H;.Mel, which erystal- 
lises from hot absolute alcohol in thick prisms melting at 145°, and 
decomposing at a higher temperature, giving off benzyl iodide. Treat- 
ment with silver oxide converts this ammonium iodide into an am- 
monium base, which, on heating, is resolved into water, and the volatile 
methylbenzyl-piperidine, which resembles benzyl piperidine in boiling 
point (245°), and many of its properties. At the same time there are 
formed small quantities of benzyl alcohol and a low boiling base, pro- 
bably a compound of methyl-piperidine with methyl] iodide. The new 
base forms a methiodide, which may be crystallised from hot alcohol; 
it gives off benzyl iodide when heated above its melting point. The 1031 
ammonium base formed by the action of silver oxide on this iodide, oxali 
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decomposes at a higher temperature, piperylene being among the pro- 
ducts of decomposition. Large quantities of methylbenzyl-piperidine 
and benzyldimethylamine are also formed. There was also a small 
quantity of benzy] alcohol. 

Nitrosopiperidine is best prepared by treating a dilute sulphuric or 
hydrochloric acid solution of piperidine with somewhat more than the 
calculated quantity of potassium nitrite. Thus prepared it is a yellow 
aromatic liquid (b. p. 218°), soluble in concentrated hydrochloric acid, 
from which it is reprecipitited by water; it is heavier than water. 
When heated ina sealed tube with acids, it is converted into piperidine 
and nitrous acid ; with phosphoric anhydride or zinc chloride a trace 
of piperylene is formed, but the greater part becomes resinous; treated 
with sodium amalgam it is reduced to ammonia, piperidine, and a 
small quantity of a crystalline base which melts at 58° and volatilises 
with steam. 

Piperylurethane, C;5HjN.COOEt, the product of the action of ethyl 
chlorocarbonate on piperidine, is a colourless liquid boiling at 211° 
without decomposition ; it has a slightly bitter and astringent taste, a 
pleasant odour, is heavier than water, almost insoluble therein, and is 
precipitated by water from its hydrochloric acid solution. It is not at 
all, or only very slightly poisonous. Boiling with strong potash or 
hydrochloric acid dees not decompose it; when, however, it is heated 
at 100°, in a sealed tube with hydrochloric acid, it is resolved int» 
piperidine, carbonic anhydride, and ethyl chloride. With ammonia 
or piperidine it yields easily soluble carbamides ; it becomes resinous 
when heated with phosphoric anhydride. 

Acetyl- and Oxalyl-piperidine.—The former, which is the product of 
the action of acetic chloride on piperidine, is a liquid boiling at 224°, 
and miscible in all proportions with water. The latter is prepared 
by heating togetber equal weights of piperidine and ethyl oxalate, and 
distilling product. Oxalyl-piperidine, (C;HjN.CO)s, (b. p. above 
360°), erystallises in needles melting at 90°, soluble in water, alcohol, 
and ether, insoluble in concentrated alkalis. By heating piperidine 
with excess of bromine (10 atoms to 1 mol. of piperidine), for four 
hours in a sealed tube at 180°, dibromopyridine is formed. 

D. A. L. 

Pirylene. By A. Lapensura (Ber., 15, 1024—1025).—From 
dimethylpiperideine the author has obtained a hydrocarbon, pirylene, 
C;Hs, bearing to dimethylpiperideine a relation analogous to that of 
piperylene to dimet hylpiperideine. Dimethylpiperideine combines with 
methyl iodide with explosive violence to form a hydriedide, C,H,.NI, 
which on distillation with soda yields pirylene and trimethylamine, 


thus : 
"’*  C,H,,NMeI + NaOH = Nal + C,H, + NMe, + H,O. 


Pirylene (b. p. 60°) is a liquid of peculiar edour, insoluble in water ; 
it does not precipitate ammoniacal copper solution, and is thus 
distinguished from valylene. V. H. V. 


Decomposition of Tropine. By A. Lapensure (Ber., 15, 1028— 
1031).—Tropilene yields on oxidation with concentrated nitric acid 
oxalic and normal adipic acid. 


See 


Ba 
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By the action of bromine on tropidine, hydrobromide, ethylene 
dibromide and dibromomethylpyridine are formed, thus: CsH,,N + 
4Br, = C.H,Br, + C.H;Br.N + 4HBr. 

From these reactions some insight may be gained into the constitu. 
tion of tropine and tropidine ; the latter is a hydrogen addition-produet, 
and at the same time an ethylene-derivative of methylpyridine, whose 
dibromo-derivative is formed in the reaction above. Moreover, from 
the author’s previous experiments (Abstr., 1881, 263), it is probable 
that the methyl group is directly combined with the nitrogen-atom, 
so that tropidine may be represented by the formula C;H.(C.H,)N Me, 
and tropine by the formula C;H,(C,H,(OH))NH,. As tropilene on 
oxidation gives normal adipic acid, the following structural formula 
for tropine may be considered probable— 


NMe 
OH.CH,.CH,.CH ( \ cH 


| CH 
CH, ¥. HB. Y. 


Tropeine Derivatives. By A. Laprensure (Ber., 15, 1025— 
1027). By the action of nitric acid on tropine, nitryltropeine of 
probable constitution CsH,,N(ONO,), is formed. The hydrochloride of 
this base may be obtained from the crude product of the reaction by 
saturating with potassium carbonate, extracting with ether, and then 
shaking up with dilute hydrochloric acid. With platinum and gold 
chlorides and with picric acid the solution of the hydrochloride gives 
crystalline, sparingly soluble precipitates. The free bases could not 
be obtained in a state sufficiently pure for analysis ; but the author 
infers that the substance contains an ONO, group from the fact that 
potassium nitrate is formed on boiling it with Tr 

Phenylacetropeine hydrochloride, C; H,,NO(OC, H,) HCl, is formed by 
the slow action of dilute hydrochloric acid on tropine phenylacetate, but 
the free base could not be obtained in the pure state. The hydrobro- 
mide crystallises in dull prisms, the sulphate in tables, the platino- 
chloride in reddish prisms, the aurochloride in glistening leaflets. 

Atrolaetyltropeine or Pseudatropeine, CsH\yNO(C,H,0:), obtained by 
a method similar to phenylacetropeine, is a crystalline substance 
(m. p. 121°) ; it forms a sparingly soluble monochloride and picrate. 
The mydriatic action of pseudoatropine is analogous to that of 


atropine. V. HY. 


Report on a Memoir on Albuminoids by A. Béchamp. By 
Dumas and others (Compt. rend., 94, 1276—-1281).—The author has 
isolated different constituents of albuminoid substances by taking 
advantage of their different action on polarised light. White of egg 
contains 50 per cent. of a substance which is precipitated by basic 
lead acetate, 40 per cent. of a second substance precipitated by 
ammoniacal lead acetate, and 10 per cent. of a substance which is not 
coagulated by heat, and is soluble in water, but insoluble in alcohol. 
These three — are Jevogyrate, their rotatory powers being 
respectively 34°, 52°, and 78°. ‘The first two possess the general pro- 
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rties of albnminoids; the third is a ferment, and in all probability 
plays an important part in the process of incubation. The author 
was able to split up many other albuminoids, including blood-serum, 
yolk of egg, milk, wheat-gluten, fibrin, red blood-corpuscles, beef, 
farina of peas, white mustard, nuts, almonds, &c., into two or more 
distinct albuminoids and a well defined ferment. The part played by 
these ferments in the animal economy is a subject for future investi- 
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ible gation. The power which fibrin possesses of splitting up hydrogen 
om, roxide into oxygen and water, first observed by Thénard, is peculiar 
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to that portion which, as Bouchardat has shown, is insoluble in hydro- 
chloric acid, and is not possessed by the portion soluble in the acid. 
This granular insoluble substance has the general properties of 
albuminoids, and if boiled with water, loses its power of decomposing 
hydrogen peroxide. It retains this power, however, if dried in a 
vacuum, also after treatment with alcohol and ether, which remove 
only a little fat. 

All albuminoid substances when oxidised with potassium perman- 
ganate yield a certain quantity of urea. C. H. B. 


Physiological Chemistry. 


Digestion of Cellulose. By W. Tapprtner (Ber., 15, 999—1002). 
—It has been established by Haubner and others that a considerable 
quantity of the cellulose of the fodder of ruminating animals disappears 
in the alimentary canal, but researches with the view of isolating a 
ferment which will dissolve cellulose have hitherto been unsuccessful. 
The experiments of Hofmeister have shown that this solution is not 
due to the action of the saliva, and those of Popoff that marsh-gas is 
evolved in the cloacum, which would seem to arise from the fermenta- 
tion of cellulose. 


by In order to investigate this question, the author took weighed 
nee portions from the stomach, small intestine, and caecum of a recently 
ate. killed ruminant, and divided them into three portions, one of which 

was allowed to ferment at the temperature of the body; in the second 


the fermentation was hindered by the addition of antiseptics, which 
had no influence on the action of unorganised ferments; and in the 


By third the ferments, both organised and unorganised, were destroyed by 
has boiling. In all these cases the quantity of the cellulose was deter- 
ing mined. The second and third portions agreed in the quantity of 
egg cellulose, but the first portion, in the case of the stomach and cecum, 
asic showed gradually diminishing quantities of cellulose. It would thus 
by appear that the cellulose is dissolved by fermentation in these portions 


of the alimentary canal. The anthor also examined the gases evolved 
by the fermentation of flesh extract, cellulose, and stomach contents ; 
in the case of flesh extract, carbonic anhydride and hydrogen, but in 
the case of cellulose, marsh-gas and carbonic anhydride were evolved. 
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Similar results were obtained with paper and cotton, which could be 
seen by the naked eye to disappear gradually with evolution of 
marsh- gas. V. H. V. 


Relation of Asparagine to Animal Nutrition. By H. 
Welske and others (Bied. Centr., 1882, 312—320).—From researches 
made by the author, together with ’ Schrodt and Dangel, it was 
concluded that asparagine “possessed some feeding value, and likewise 
gelatin, which allowed of a reduction of the albuminoids supplied in 
food. A more extended series of experiments has been instituted 
with the view of obtaining further and more exact information on the 
subject. It was proposed to determine to what extent the portion of 
the fodder given to sheep would be made use of, when together with 
an addition of non-nitrogenous food, albumin was also furnished in 
the one case, asparagine in the other. For this purpose one sheep was 
fed in the first period with hay, in the second, with hay and bean 
shudes, and in the third period with hay-starch, and sugar; whilst 
the second sheep received during the corresponding periods, hay, hay- 
starch-sugar, asparagine, and hay-starch-sugar and gelatin. The 
nitrogen given in the gelatin and asparagine corresponded with that in 
the beans. 

The results of the first feeding period showed that the coefficient of 
digestion for albumin of hay in both sheep was practically the same, 
viz., 63°47 per cent. and 61°87 percent. The addition of starch end 
sugar (sheep 1, period 3) reduced the coefficient to 58°66 per cent. 

When gelatin and asparagine were given, a larger amount of 
nitrogen wus digested ; but supposing that the whole of these were 
absorbed, and then subtracting the amount of their nitrogen from that 
found to be digested, it appears that in reality there is less of the 
albuminoid nitrogen absorbed; in fact the addition of starch-sugar 
reduces the digested albumin, but the further addition of asparagine 
somewhat raises the quantity. The experiments with geese proved 
that asparagine and gelatin without albumin were incapable of sup- 
porting life, and causing an increase in weight, but when they were 
given together with albumin a saving of the latter was experienced. 
With ewes it was found that asparagine saved albumin, and aided in 


the production of milk. a. W.e 


Composition of the Milk of Wet-nurses. By C. Kravcx 
(Arch. Pharm. [8], 20, 101—104) —lIt is frequently necessary to 
bring up a child on cows’ or wet-nurses’ milk; but if the milk of the 
latter is abnormal, which is often the case, owing to poor living and 
hard work, that of cows is preferable. The first analysis represents 
average human milk according to Konig, the others are examples of 
abnormal milk: a child which had been fed with milk of the second 
nurse, B, suffered severely from abscesses. 
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Wet-nurse B in 11th 


Average Wet-nurse = — month of lactation. 
human milk. : 
| Oct. 6. Oct. 11. 
3-90 6-22 2°25 1-98 
OPE At Ee 2°48 1°38 0°72 0°75 
604 | 729 | 7-81 7-04 
0°49 | 0°24 0°16 0°18 
87-09 84°87 89°56 | 90°05 
EK. W. P. 


Free Fatty Acids in Cows’ Milk. By C. Aryoup (Arch. Pharm., 
[3], 20, 291—293).—The milk of a certain cow was remarkable for 
its peculiar taste; analysis of the said milk showed an abnormal 
amount of fat, viz., 4°85 per cent. at sp. gr. 1-029 and 5°45 per cent. at 
sp. gr. 1024. Of this quantity about 0°8 per cent. was free acid. 
Free oleic acid was detected, but the quantity was not estimated; 
probably free caproic, caprylic, and caproic acids were likewise 
present. E. W. P. 


Chemical Theory of the Physiological Action of Arsenic. 
By J. Docren (Ber., 15, 572—574).—A reply to criticisms by Binz 
and Schiilz (Ber., 14, 2400) on a paper by the author on the above 
subject (Pfliiger’s Archiv., 24). T. C. 


Chemistry of Vegetable Physiology and Agriculture. 


To what Extent is Sprouted Grain capable of Further Ger- 
mination P By A. E. Enruarpr (Bied. Centr., 1882, 320—322).—It 
is well known that the seeds of monocotyledonous plants which have 
begun to germinate, and then been stopped, will again commence to 
grow, but the extent to which this first growth must proceed before a 
second is rendered impossible, is unknown. Rye-seeds were therefore 
allowed to germinate from periods of time varying from 18—103 
hours; at the end of each period they were dried. Allowed to sprout 
again, 96 per cent. of those which had germinated for only 18 hours 
were alive, and of those whose first period of growth was 103 hours, 
only 54 per cent. continued to grow. It seems that about 190 hours 
is the longest period curing which a seed may germinate with any 
chance of remaining alive after drying. =. Ww. we 


Formation of Xanthine Bodies in Germinating Plants. By 
P. Satomon (Bied. Centr., 1882, 356).—The decomposition of 
albumin in plants resembles the same change in animals, as hereby 
leucine, tyrosine, glutamine, and aspartic acid are formed. In 10v 


> 2 were 
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per cent. of sprouting lupines 0°2 gram xanthine-compounds were 
found, and these are only found after germination has commenced, 
These compounds are apparently hypoxanthine and xanthine, no uric acid 
being detected. For the preparation of such bodies small coombings 
are recommended as the best source. E. W. P. 


The Time at which Potash exercises the greatest Influence 
on Plants. By V. T. Macersrern (Bied. Centr., 1882, 350—352),— 
From this preliminary article we gather that plants (potatoes) require 
potassium most in the earliest stage of their growth, and that later 
applications of potash manures have but little influence on the 
increase of reserve matter. Potash should therefore be applied before 
sowing, and thoroughly mixed with the soil. The depth at which 
it should be placed is dependent on the length of the roots of the 
plant. E. W. P. 


Analysis of White Willow (Salis Alba). By A. Perermayy 
(Bied. Centr., 1882, 358).—Air-dried, the twigs contained H,O, 8:23; 
organic matter, 89°74; ash, 2°03 per cent. Calculating from the com- 
position of the ash, it is found that a crop of willow (3120 kilo. per 
hectare) removes from the soil 40 kilo. N, 13 K.O, 7°5 Na,O, 16°5 
CaO, 45 MgO, 85 P,O;. Although no great quantity of food is 
removed from the soil, yet manure would materially aid the growth 
and increase the crop. EK. W. P. 


Osmorrhiza Longistylis. By H. L. Green (Pharm. J. Trans. [3), 
12, 999—1000).—The roots and rhizoma of this plant commonly 
known as sweet cicely, sweet-root, paregoric root, or sweet anise, have 
a strong aromatic odour and taste, due to the presence of a light 
brown yellow volatile oil, denser than water, solidifying at 38° to a 
crystalline mass resembling oil of anise, which it also resembles in 
taste, smell, and is probably identical with it. In the fresh root con- 
taining 68°5 per cent. of moisture, there is present 0°1 per cent. 
of oil. 

The dried root yields to ether a dark brown oleoresinous substance, 
which is partially soluble in alcohol (95 per cent.), leaving a dirty 
brown fatty residue soluble in hot and cold chloroform and carbon 
bisulphide. It is partly saponified by caustic alkalis, an insoluble 
fatty acid separating from the alkaline solution when it is treated with 
an acid. The portion soluble in alcohol consists of two liquids of 
different densities, the heavier having a bright yellow, the latter a 
dark brown colour. The heavier liquid is insoluble in chloroform; it 
mixes with water, but dissolves in it only on boiling, separating again 
when the solution cools. Alkalis darken the colour of the liquid, butit 
is restored by acids. On evaporating the aqueous mixture to dryness, 
the residue exhibits the general characters of a resin. The lighter 
liquid appears to be a mixture of a fixed oil, a fatty substance, and 
the essential oil of the root; it has a nauseous bitter taste, and is 
soluble in carbon bisulphide and chloroform. 

Alcohol (95 per cent.) extracts from the residue insoluble in ether 
a nut-brown substance almost wholly soluble in water, the cloudiness 


er 
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being probably due to the presence of a small qaantity of resin. 
When boiled with sulphurie acid, it yields a glucose. 

From the residue insoluble in alcohol, cold water dissolves albumin 
and tannin, and a substance which reduces an ammoniacal solution of 
cupric oxide. 

Hot water dissolves from the residue, starch and a substance 
which is precipitated by gelatin, but gives no reaction with ferric 
chloride. 

On treating the residue with ammonia, a brown solution is obtained, 
whilst dilute sulphuric acid gives a yellow solution; both these solu- 
tions are decolorised by animal charcoal. 

The air-dried root yields 6°5 per cent. of ash, of which 50 per cent. 
is soluble in water. It consists of the carbonates, sulphates, chlorides, 
and phosphates of potassiam, calcium, and magnesium. 


L. T. O’S. 


Uruguayan Plants. By Sacc (Compt. rend., 94, 1256—1258).— 
The leaves of the caoutchouc tree, Ficus elastica, have the composi- 
tion :-— 


Gasmteheee.<. 6... cédeuss dete 0°30 
oo dT eee 1:10 
|) ee ee ee 1:00 
EN 8 +b bves Soeeete wosas 1:80 
Wax (blue-green) .......... 0°43 
UD ukvaws cv ds candvnnsws 5°37 
RN ss des o 65 va cn Sdamedes 17-00 
ME 4+ deteewcbecdiqeenbes 0°27 
WORD dads orice ccd venevoin 72°73 

100-00 


In the forests of Uruguay and Paraguay are several other species 
of Ficus which yield caoutchouc, and the author considers that some 
of these might be cultivated in the warmer parts of Europe. 

The other plants examined were (1) the leaves of the Laurus cam- 
phora, which weigh about 0°70 gram, and when bruised emit an odour 
of borneol. (2.) A climbing vetch with blue flowers. It is a good 
forage plant, and is known locally as Indigo femelle, from its resem- 


i. 2. 3. 
Eee Pere 0°10 0°80 1-91f 
. 2 are 5°50 17:00 — 
Se ey 9°80 9°00 2°57 
POEs oe pd edi cce 14°34 8°40 0°79 
Ee eee 21°60 23°60 2°05 
Ria 004.0i0:44 «ite 3°00 6°20 2°00 
reer rs 43°46 34°60 90°47 
tt ahinae dua eed 2°20* 0°40 - 
Albumin.......... — — Or21 
100-00 190°00 100°00 
* Fat and camphor. + Dextrin. 
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blance to the indigo plant. The numbers represent the composition 
of the entire plant. (3.) A white chickweed (Alsine media). The ash 
of this plant consists essentially of silica, with small quantities of 
sodium carbonate and ferric phosphate. C. H. B. 


“ Gdldbleiben” of Hops. (Bied. Centr., 1882, 332.)—This disease 
in which affected hops, though forming tendrils and leaves, do not 
produce flower heads, is due to an insect which, according to Nessler, 
belongs to the family of Phytocoride. This insect resembles a winged 
bug of an intense light green colour. The head resembles that of a 
snail, the body being short, thick, and very soft. The young seem to 
be hatched in the crevices of the bark on the old stems. Barking 


and scorching the hop stems prevents the propagation of the disease, 
BW. P, 


Distribution of Heat and Rain during the Growth of Sugar. 
beet. By H. Briem (Died. Centr., 1882, 289—292).—The two most 
important periods for the growth of sugar-beet are April-May, and 
August-September. At eleven observing stations it has been found 
that 24° is the minimum amount of heat necessary for satisfactory 
growth during the months April-September, and that this quantity 
should be distributed in the proportions 23 : 41 : 36. 

It is only during the first stage that any great variation from the 
normal temperature is allowable, and in the last a great variation is 
always injurious. There is not much variation in the rainfall during 
the three periods, but although the fall in April-May has been really 
the lowest, yet this period must be considered as the wettest, for there 
still remains much moisture in the soil. Finally, the results obtained 
by observation are in accordance with these practical observations of 
the cultivators, that the weather in the first period should be wet and 
moderately warm ; in the second, weather moist and very warm; and 
in the last, dry and warm. E. W. P. 


Cultivation of Potatoes. By Scuiénemann and others (Bied. 
Centr., 1882, 328—331).—Out of nine varieties, Schénemann finds 
that Dabersche is the best potato, as giving a high yield and with a 
high percentage of starch; but at the same time as it ripens only in 
October, it is less adapted for distillery purposes, while ‘‘ Alcohol” 
ripens in September. On account of the situation of the distilleries, 
it is frequently necessary to grow potatoes on wet heavy soils; of the 
sorts adapted for this kind of soil, one cultivator finds Dabersche, Eos, 
and Champion to be the best. Miircker and Rumpf do not find the 
winter planting of potatoes to be satisfactory, many being lost. 
Another cultivator recommends the use of a gauge when setting 
potatoes; he also finds guano of little value. 1. W 


“ Canna Edulis Sterilis” as Food. By E. A. Carriire (Bied. 
Centr., 1882, 331).—The tubers of this plant are recommended 4% 
food both for man and beast; variety edulis contains 90 per cent. 
water, and 1°88 per cent. sugar ; and variety discolor 80 per cent. water 
with 0°48 per cent. sugar. This latter variety contains a starch closely 
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resembling that of arrowroot. As the stems and leaves are rich in 
nitrogenous matter, they may be cut up and mixed with clover, oats, 
&e., and used as fodder for animals; as food, the tubers may be 
boiled and then baked, or eaten as a salad. The cooking should not 
be conducted in metal vessels, on account of the presence of some 
acid not yet investigated. E. W. P. 


Impoverishment of Soils by Removal of Straw. By Hanamann 
(Bied. Centr., 1882, 292—294).—Removal of straw from land tends 
to render the soil poor: fer not only are potash, lime, phosphoric acid, 
&c., removed, but also a considerable amount of organic matter, whereby 
the moisture is too much reduced. Valuable analyses of the soil, as 
affected by removal of straw, are given, which show a loss of 52,159 
kilos. organic matter, 2404 kilos. N, and 476 kilos. K,O per hectare 
(22 em. deep). K. W. P. 


Contribution to the Agronomic Estimation of Soils. By M. 
Fesca (Bied. Centr., 1882, 294—299).—As the fertility and capabili- 
ties of a soil cannot properly be determined in the laboratory, the 
author has carefully studied those properties of the soil (behaviour 
towards water, &c.) upon which its agricultural value depends. The 
process of absorption is dependent on chemical changes induced by 
the easily soluble zeolites; the phenomena of absorption are to be 
considered as a special phase of weathering, in which the minerals are 
not only destroyed, chemically and physically, but also other import- 
ant compounds are formed. Amongst the factors which influence the 
amount of absorption in any case, is to be reckoned the quantity of 
water present, which by its solvent action counteracts the absorption ; 
consequently a heavy rainfall reduces the strength of the solution of 
plant-food in the soil. The author considers that Knop’s is by far the 
best method for estimating the absorptive coefficient of a soil; the 
process of filtration in which chalk is added is unsatisfactory, and the 
absorption of phosphoric acid should be determined as well as that of 
potash and ammonia. The detailed account of the absorption experi- 
ments is given, which shows that a definite ratio exists between the 
quantity of zeolites (soluble in hydrochloric acid) in the soil and the 
nitrogen absorbed, also that phosphoric acid is retained in proportions 
increasing with the lime. Silica reduces the absorption. With soils 
of high absorptive power, increase of the solutions added is accom- 
panied up to a certain point by increase of absorption, but absolute 
figures have not as yet been obtained. Estimation of absorption by 
soils is not appreciably influenced by their perfect dryness. 

E. W. P. 


Evolution of Free Nitrogen during Putrefaction. By B. E. 
Drerzert (Ber., 15, 551—555).—In various cases of putrefaction 
(mixtures of blood, cow’s urine, gypsum, dried earth, chalk, &c.) it 
was found that free nitrogen is evolved in quantities varying in dif- 
ferent experiments from 5°04 to 17:07 per cent. of the weight of the 
putrescible substances. The action is also accompanied by the forma- 
ton of free nitrous acid, leucine, and primary amines, the production 
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of which explains the evolution of the free nitrogen. For the leucine 
under the action of the free nitrous acid forms .ucic acid and water, 
whilst a molecule of nitrogen is set free (Sachse). Nitrogen is also set 
free by the action of nitrous acid on primary amines (Hofmann, Annalen, 
75, 363; Meyer and Forster, Ber., 9, 536; Meyer, Barbieri, and 
Forster, ‘id., 10, 130), and even on ammonia (Kern, Lead, 
Versuchs.-Stat., 24, 368; Schulze). Primary amines also cause an 
elimination of nitrogen, in that they expel ammonia from ammonium 


nitrate and are decomposed by nitrous acid. By preventing this IB (Gay 
action and the formation of free nitrous acid, the loss of nitrogen vari 
during putrefaction may be avoided. For this purpose it is recow- geno 
mended to allow solid nitrogenous manures to putrefy with the addi- adde 
tion of a proper quantity of chalk until the evolution of nitrous acid prec 


has ceased, before they are mixed with the liquid manures. er 
T. C. whic 

Manure from Deep Stalls. By A. Emmertine and G. Lacy & that 
(Bied. Centr., 1882, 300—302).—The manure made in deep stalls was 401 
compared with that made after the ordinary manner. The straw was §% Eng! 
removed by washing, this was analysed, as ‘the well as w ashings, and high 
the portions soluble in water. show 
ratio’ 


Feeding Boxes. 


In 1000 parts. Straw. Washings. Soluble 
in water. 
— matter ... ee 148 °1 60 *4 20°3 
Pe ee ee eae 6°0 10°7 9°6 
6 Ee sia danalll 0°37 0-91 0-14 
i os ine dicho ai ke 0-08 0-90 4°69 
N in organic combination 0°88 0°67 1°90 
Nr rerer _- — 0°66 
fh ep open — -— —~ 
Manure Heap. 
— Soluble 
In 1000 parts. Straw. Washings. ve a 
Dry matter ...... aie 115°2 51°9 17°9 
BE WchiieS eddie we deh ley 5°8 11°2 8°2 
Te vatvé an cts 0:42 0°52 0-44 
K,0 ... 0°13 0°50 4°11 
N in organic combination 0°70 0:99 1°18 ‘ Est 
N aus N Hy; TERETE TER EE EET onan — 0°29 "4 A 
Total N. a _ Fe rs see 
Is fuse 


Na.C¢ 
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Manurial Effects of Natural Phosphates. By M. L. GuiLtaume 
(Bied. Centr., 1882, 302).—The experimental soil was poor in phos- 
phates, containing only 0°05 per cent.; to this stable manure and 
natural phosphates were applied. The crops produced, although 
heavier than those on the unmanured land were however not good 
enough to pay for the expense of manuring. E. W. P. 


Manuring of Soil with various Phosphates at Nancy. By L. 
Gaanpeau (Bied. Centr., 1882, 306—312).—On a soil of low quality 
various crops were grown for eight years, and nitrogenous, non-nitro- 
genous, and-different forms of phosphates with salts of potash were 
added. Taking the mean yield of all the crops, it was found that 
precipitated phosphate is equal to superphosphate; bone-meal is but 
moderate, and phosphorite is poor in its action. Also those manures 
which contain only potash and phosphoric acid raise the yield above 
that of the unmanured plots 11°3 per cent., but the increase rises to 
41 per cent. when nitrogen is given in addition. Four kinds of 
English potatoes were sown, and of these Mammoth produced the 
highest, Golden Tankard the lowest yield. Analyses of the roots 
showed that the first was very deficient in ash, and that the nutrient 
ratios were widely different, being for Mammoth, 1: 11; for Champion, 


1:53; Warden, 1:11°9; Gold Tankard, 1: 12. KE. W. P. 


Composition of Water in which Malt had been Steeped. 
By M. C. Leeuw (Bied. Centr., 1882, 355). 
Organic Mineral Tota! dry 
matter. matter. matter. N. K,0. P,O;. 
56 52 10°8 0:33 1°93 0°31 
Ci0. Na,O. MgO. 80. Fe,0;.  CLSiO. 
0°12 0-47 0°16 0°07 trace 2°12 in 1000 parts. 


Such a water as this is well adapted for manurial purposes. 
EK. W. P. 


Manuring with Osmose Water. By H. Brien (Bied. Centr., 
1882, 305).—A large yield of sugar-beet is obtained by the use of 
osmose water as a manure, but the quality is considerably lowered. 
In compost heaps concentrated osmose water aids the decomposition 
of organic matter. E. W. P. 


Analytical Chemistjlry. 


Estimation of Sulphur in Pyrites. By F. Borcxmann (Zeits. 
Anal. Chem., 1882, 90).—0°5 gram of the finely powdered substance 
is fused in a large platinum basin with 25 grams of a mixture of 6 pts. 
Na,CO;, and 1 pt. KC10,, the fused mass is then dissolved, the solu- 
tion acidified, and precipitated with barium chloride. Q. H. 


~ 
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Sulphurous Acid in Wine. By L. Liesermann (Ber., 15, 437~ 
439).—The author states that he sent a note to Résler, head of the 
laboratory where Haas works, in which he showed amongst other 
things, that the presence of sulphurons acid could be efficiently proved 
in several ways by reduction to hydrogen sulphide with sodium ama). 
gam, or by oxidation to sulphuric acid with nitric acid and with 
hydriodie acid; moreover, that silver nitrate produced precipitates 
soluble in nitric acid, in alcoholic solutions (the wine distillate is such) 
of formic, butyric, and valerie acids, and even gives a turbidity in 
strong alcoholic solutions of acetic acid. Haas does not notice this 
communication in his paper (this vol., 773). D. A. L. 


Detection of Sulphurous Acid in Wine and other Liquids, 
By L. Ligsermann (Ber., 15, 489—441).—About 15 to 20 c.c. of the 
wine are distilled, the distillate is diluted (this is necessary only 
when the distillate contains alcohol) and shaken with a few drops of 
iodic acid and chloroform. The chloroform is coloured violet from 
liberated iodine if sulphurous acid is present; volatile organic acids 
and aldehydes do not reduce iodic acid under these circum. 
stances. In this way he is able to recognise sulphurous acid in 2 cc. 
of a solution containing 1 part in 500,000. In another method the 
diluted distillate is treated with hydrochloric acid and barium chloride, 
and then with nitric acid ; turbidity shows the presence of sulphurous 
acid (oxidised to sulphuric). Reference is made to the reduction to 
sulphuretted hydrogen with sodium-amalgam and hydrochloric acid. 

D. A. L. 


Suggestions for a Uniform Method of Estimating Soluble 
Phosphoric Acid. By M. Mircker (Landw. Versuchs.-Stat., 27, 
276—281).—The paper under notice is the result of an arrangement 
made at the Congress of Members of Agricultural Experimental 
Stations, held at Danizic, in the year 1880, when it was requested that 
Prof. Marcker should carry out a series of experiments on the estima- 
tion of phosphoric acid soluble in water, and that Dr. Fleischer, of 
Bremen, should pursue a similar course of investigation into phospho- 
ric acid soluble in citrates. At the Congress of the same body, held 
in September, 1881, the former reported the results of his experiments. 
The author does not go into the question of estimating the soluble 
acid when dissolved, as chemists have a choice of trustworthy methods; 
neither does he propose to extract from samples all the soluble acid 
possible to be obtained from them, as 20 litres of water would not be 
sufficient ; but he limits his inquiry to the time most suitable for 
leaving 20 grams of superphosphate in contact with 1 litre of water, 
which was the standard agreed to by the Conference of German Agri- 
cultural Chemists, at Magdeburg, the time of digestion being settled 
at two hours. He found that time had a very great influence on the 
amount of phosphoric acid dissolved, a very remarkable increase being 
shown in the cases of high class or so-called double superphosphates, 
and in the lower grades made from phosphorite. The following six 
examples show the percentage of acid dissolved during digestion, ex- 
tending over the different periods specitied :— 


a 
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2 hours. 12 hours. 24 hours. 
a Sacnaoe 35°63 36°99 37°43 
 Peperore 36°49 37°03 37°82 
i otkaenns 22°27 22°64 23°32 
Oe wutodeys 710 7°40 7°55 
aS A 7°42 7°58 7°59 
ARABS 7°22 7°59 771 


With other superphosphates he found that the duration of the diges- 
tio had no influence on the results. In the following numbers, 
7, 8, 9 are made from phosphorite; 10 to 13 from phosphatic guano ; 
14and 15 from coprolite ; 16 and 17, bones. 


7. 8. 9. 10. pA 12. 

2hours.... 12°88 1885 864 2003 1961 15°51 
12 hours.... 1299 1892 864 2017 1966 15°51 
24hours.... 1299 1884 865 2016 1963 15°59 


13. 14. 15. 16. 17. 
a 19°57 6°98 6°87 16°20 13°23 
rae 19°48 7°04 6-90 16°19 13 25 
24 hours ...... 19°52 6°99 6°88 16°20 13°23 


And in two other experiments a long digestion diminished slightly 
the solubility of the phosphoric acid. 

The author thinks that superphosphates of low grades and those of 
very high should be digested for 24 hours. A doubt having arisen 
whether the increase was due to an actual solution of the calcium 
phosphate, or was caused by the acid solution acting on the ferric and 
aluminium phosphates, the author believes that the former is the true 
explanation. 

Experiments were then made in order to ascertain the effect of pro- 
longed washing on samples of superphosphate. The apparatus was so 
arranged that half a litre of water should be gradually dropped on 
10 grams of the sample, which was placed on a moistened filter, the 
washings running into a flask containing 10 c.c. of nitric acid; the 
arrangements were such that the droppings were spread over 5, 1U, 20, 
and 25 hours. 

The results were as follows :— 


Washing for 


& news: 10 hours. 20 hours. 25 héties, 
Double superphosphate,a .. 3415 36°80 37°04 37:48 
b.. 3407 3688 3739 373 


” ” 
Mejillones superphosphate,a — 18°53 — — 
» + 56 — 1862 — — 
Bone superphosphate, a@....  — 1080 — — 
% t ee 10°91 — _ 


Portions of the same samples were digested in 20 grams on 1 litre 
of water for different times, with the following results :— \ 
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Hours. 
r a i 
2. 12. 24. 36. 48, 
Double superphosphate, a .. 35°55 36°99 37°32 8819 3811 
9 ” b.. 35°71 3699 3755 38°03 38°54 
Mejillones superphosphate,a 18°53 — 1862 — — 
n - 61853 — 1866 — _ 
Bone superphosphate, a .... 10°73 10°70 11:03 — — 
b.... 1080 1093 1089 — — 


79 ” 


It will be seen that digestion yielded higher results in the shorter 
periods, but washing dissolved more acid eventually. The author does 
not recommend the employment of the washing process, as the results 
depend so much on the time occupied. 

The use of greater or smaller quantities of water was the next subject 
of experiment, a litre of water being used with 10 grams and 20 grams 
of each of the samples; in the cases of superphosphates, either free 
from or poor in iron, the increased proportion of water dissolves not 
unimportant additional quantities of phosphoric acid, but in cases of 
the double and phosphorite superphosphates the increased quantity of 
water has no effect on the total acid dissolved. It will be seen that in 
the case of the larger quantity of water, much less of the acid precipi- 
table by sodium acetate is dissolved ; thus, although the extra quantity 
of water actually dissolves more of the total acid, a contrary process 
goes on, the iron and aluminium phosphates being rapidly precipitated 
from the more dilute solution. The author dees not consider his 
experiments decisive, and an inspection of the subjoined table will 
show that, in every case but the second,a marked increase of acid not 
precipitated by sodium acetate was caused by using the larger quan- 
tity of water. 


20 grams of substance treated with 
1 litre of water. 
Quality of the superphosphate. Not 
Precipitated eo 
recipitatec 
a precipitated 
by sodium | *, ; Total. 
7 y sodium | 
acetate. 
acetate. 
1. Double superphosphate............ — —_ 
2. Phosphorite superphosphate........ 0°48 18°3 
SD. BED . whcensncauweseesgeen se opce 9°73 7°81 
B, TO. cn cwcqecsesvccsrescesscues 0°83 6 “62 
5. Ditto bee th ba n0.c¥ pe 0°60 6°94 
6. Mejillones superphosphate ........ 0°25 19 50 
7. Phospho-guano superphosphate .... — 15°50 
8. Bone-black superphosphate ....... | 0°25 15 "82 


SmI ote coro 
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| 10 grams of substance treated with 
| 1 litre of water. 
| 


Quality of the superphosphate. | Not 
| Precipitated | ‘nitated 
| by sodium | Aer eed = Total. 
crear ony | y sodium 
| acetate. 
1. Double superphosphate............ — | — 37°74 
2. Phosphorite superphosphate. ....... | 0°27 18°32 18°59 
8. Ditto .. rescuer Desw th tewe wow se 0°38 8°25 8°63 
4. Ditto intscsWneaweesserscses) ) Se 7°19 7°49 
a tie as ds nian an 00. 9 | 0°38 7-19 7°57 
6. Mejillones superphosphate ........ 0°15 20 *00 20°15 
7. Phospho-guano superphosphate .... 16°12 16°12 
§. Bone-black superphosphate ........ | 0°22 | 1619 | 16°41 
J. F 


Argentous Oxide. By W. Pituirz (Zeitschr. Anal. Chem., 1882, 
27).—The precipitate obtained by adding a solution of antimony 
trioxide to an alkaline silver solution, after treatment with ammonia 
toremove argentic oxide, is assumed to consist of argentous oxide, 
Ag,O. The author shows that the precipitate invariably contains a 
large proportion of antimony, and that mercury extracts from it both 
metallic silver and antimony, argentic oxide remaining behind, and 
that it is perfectly free from Ag,O. 


Separation of Barium from Strontium and Calcium in the 
form of Chromate. By I. Mescurcuersky (Jour. Russ. Chem. Soc., 
1882, 219—224).—Referring to the papers of Fleischer, Pearson, 
Kaemerer, and Frerichs, who had proposed the separation of the above 
ietals as chromates, either for qualitative or for quantitative purposes, 
the author proceeds to investigate the properties of the little known 
strontium chromate. This salt is formed when a strong solution of 
strontium chloride or nitrate is mixed with one of potassium chro- 
mate as a lemon-yellow precipitate, composed of slender microscopic 
needles. After drying over sulphuric acid or at 100°, the salt does not 
contain any water of crystallisation, and does not suffer any change on 
heating. One part of the salt dissolves in 840 pts. of water at 16°. 
It dissolves in acetic acid only slightly, and with partial decomposition ; 
itis insoluble in aleohol. In order to ascertain whether the solubility 
of strontium chromate is altered by the presence of different salts, the 
author precipitated equivalent or varying quantities of solutions of 
strontium chloride, nitrate, or acetate, with potassium chromate solu- 
tion, partly in presence of acetic acid; and represents the results of 
the experiments in a table. He finds that under equal conditions 
strontium chromate is more easily precipitated from the nitrate than 
from the chloride, and from the chloride more easily than from the 
acetate. In a mixture of SrCl, + C,H,O, + K.CrO, + 25H.0O, 
which does not form a precipitate, the presence of Ca(NOs), + 


a 
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C.H,O, + K,CrO,, will produce a precipitate. In presence of acetic t 
acid no precipitate will be formed, if the solution contains for 1 mol, v 
of K,CrQ, 1 mol. of strontium nitrate or acetate, and 30 mols. of water, 

or for 1 mol. of strontium chloride, 25 mols. of water. 

According to the author’s determination, 1 pt. of barium chromate 0 
dissolves in 23,000 pts. of hot water. In acetic acid it is more soluble vi 
than in water. The author confirms the fact that foreign salts, if 01 
present, are carried down with barium chromate. The separation of in 
barium from strontium and calcium by means of potassium chromate al 
cannot be therefore regarded as sharp, although, according to the vc 
author, it may be used for qualitative purposes, if the solution is oe 
neutral and sufficiently dilute, and if, after addition of acetic acid, it 
is heated and then left at rest for five hours before filtering. It is not an 
necessary to convert the salts first into acetates. qu 

The editor of the Journal (Menschutkin) remarks that he cannot au 
agree with the alteration of the process for application in qualitative res 
analysis, as proposed by the author. B. B. ~* 

Use of Chromium Phosphate in Analysis and in the Arts, the 
By A. Carnor (Compt. rend., 94, 1313—1315).—If a boiling feebly bei 
acid solution of a chromium salt is mixed with sodium acetate and an 
excess of alkaline phosphate, the whole of the chromium is precipitated tha 
in the form of a green hydrated phosphate. This method is applicable (in 
to both the green and violet chlorides and sulphates, and to th: Af 
acetates, but not to the oxalates. It answers equally well with alkaline cen 
chromates if sodium thiosulphate is added with the alkaline phosphate, wei 
and the liquid boiled for about an hour. In this case the precipitate is of 
mixed with a little sulphur derived from the thiosulphate. The pre- abo 
cipitated phosphate has a green colour, and when dried at 100° has 2 
the composition CrPO,,3H,O. It may be washed with boiling water, has 
in which it is almost insoluble, or, better, first with a warm solution sug 
of ammonium acetate to remove alkaline salts, and then with a soln. win 
tion of ammonium nitrate to remove the organic acid. On ignition the Wil 
phosphate becomes grey, and has the composition CrPQ,.  ‘l'o separate sug, 
chromium from aluminium, the former is first converted into alkaline men 
chromate, and the aluminium precipitated as phosphate (Abstr., 188], are 
1081). The filtrate is then mixed with sodium thiosalphate and boiled, are | 
more alkaline phosphate being added if necessary. The chromium is tion 
thus precipitated as phosphate. This method is rapid, and gives accu- addi 
rate results. It is applicable in presence of chlorides and sulphates, to fi 
and in this respect has the advantage over other methods. Stan 

The precipitated phosphate retains its somewhat beautiful green ethe 
colour when dried, and may therefore be used as a paint instead of TT 
other greens, which contain poisonous metals. It may also be employed sider 
in dyeing, since it can readily be precipitated on the fibres of the wine 
cloth. C. H. B. a str 

a8 ac 

Difficultly Combustible Substances. By W. Demon (Ber., 15, 3. 
604—605).—In Kopfer’s process for determining carbon and hydrogen 9 ‘alsit 
(‘bid., 9, 1377), the complete combustion of difficultly combustible re 

chlor 


substances in ordinary organic analysis is easily effected by covering 
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the substance when placed in the boat with three or four times its 
weight of platinum-black. T. C. 


Analysis of Wine. By J. Nesster and M. Barra (Zeits. Anal. 
Chem., 1882, 43).—1l. Determination of LEzxtractive Matter. — The 
various methods of determining extractive matter in wine differ not 
only in the details of manipulation, but also in principle, some chemists 
including in the term “‘ extractives”’ all matters other than water, 
alcohol, or volatile acids; others, only those substances which are not 
volatile at 100° or 110° C. Thus in the one case the glycerol would 
pe counted among the extractives, but not in the other. 

The authors consider that the glycerol should properly be included 
among the extractive matters, and they recommend that two separate 
quantities of wine be evaporated, the one with addition of a measured 
amount of titrated baryta-water, the other without any addition, the 
residue obtained in the former case being dried at 110—115° for eight 
hours, in the latter for four hours at 100° in a current of dry air. 
The addition of baryta (first recommended by Grete) completely binds 
the glycerol, the difference between the two sets of determinations 
being glycerol and volatile acids. 

From the results of very numerous analyses, the authors conclude 
that in pure well fermented wines the proportion of extractives 
(including glycerol) stands in a certain relation to the total acidity. 
After subtraction of the latter it never amounts to less than 1 per 
cent, Strongly alcoholic wines always contain more glycerol than 
weak wines, the glycerol always amounting to from 7 to 10 per cent. 
of the quantity of alcohol. The mineral constituents usually are 
about 10 per cent. of the total extract. 

2. On the Optical Properties of Pure and Sugared Wines.—Neubauer 
has shown that whilst pure wine which still contains unfermented 
sugars turns the plane of polarisation to the left, perfectly fermented 
wine either does not polarise at all or only a few tenths of degrees of 
Wild’s scale to the right; wines sweetened with so-called potato- 
sugar contain considerable proportions of dextrorotatory non-fer- 
mentible substances. The dextrorotatory substances natural to wine 
are insoluble in strong alcohol, whilst the impurities in potato-sugar 
are mostly soluble in the same, Neubauer recommended the evapora- 
tion of the wine to be tested to one-fifth of the original bulk, the 
addition of 90 per cent. alcohol as long as a precipitate is formed, then 
to filter and to mix the filtrate with ether, all optically active sub- 
aan being then found in the aqueous fluid separating from the 
ether. 

_The authors of the present paper show that it is a matter of con- 
siderable importance also to remove the tartaric acid present in the 
wine, and they add, before precipitating with alcohol, a few drops of 
a strong potassium acetate solution, thus separating the tartaric acid 
as acid potassium tartrate. 

3. On the Estimation of Chlorine in Wines.—It is well known to wine 
falsifiers that chemists lay much stress on the proportion of mineral 
matters contained in wine, and therefore they frequently add sodium 
chloride to artificial or adulterated wines, in order to bring the total 
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amount of ash up to the normal quantity. Such wines do not readily 
yield a white ash, and a notable proportion of chlorine volatilises 
during the incineration. Hence the determination of the chloride has to 
be effected in the wine itself, and notin the ash. The ordinary method 
of chlorine titration with potassium monochromate as an indicator not 
being applicable on account of the solubility of silver chromate in the 
free acid of the wine, and of the obscurity of the end reaction in wines 
previously neutralised, and Volhard’s method likewise giving unsatis- 
factory results for the reason last mentioned, the authors find it 
necessary to operate as follows. 

50 ¢.c. of the decolorised wine are acidulated with nitric acid, an 
excess of standard silver solution is added, and then standard thio. 
cyanate solution is run in until a drop of the liquid when mixed ona 
plate with ferric sulphate solution just shows a pink coloration. 

The proportion of chlorine present in genuine wines usually lies 
between 0°V02 and 0:0025 per cent., and never exceeds 0°006 per cent. 

Detection of Free Tartarie Acid.—100 c.c. of wine are evaporated to 
the consistency of a thin syrup and mixed with alcohol as long asa 
precipitate appears. After a few hours, all cream of tartar has sepa- 
rated, and to the filtrate 15 to 2 cc. of a 20 per cent. solution of 
calcium acetate are added. Wines free from free tartaric acid remain 
clear; those with 0°05 per cent. of free tartaric acid give a strong crust 
of acid tartrate, and those with 0°01 per cent. a plain reaction. 

4. Determination of Citric Acid.—Pure wines are free from citric 
acid, or contain only slight traces, whilst in falsified wines that acid is 
not unfrequently met with. 

100 c.c. of the wine are evaporated to about 7 c.c., and precipitated 
with 80 per cent. alcohol. The acidity of the filtrate is partly neutra- 
lised by the addition of milk of lime, and the filtrate from the result- 
ing precipitate is diluted to the original bulk of the wine taken. 
About 1 c.c. of a cold-saturated solution of neutral lead acetate is 
added, and the precipitate (containing phosphoric, sulphuric, tartaric, 
citric, and part of the malic acid) is collected, decomposed with 
hydrogen sulphide, and the solution of the free acids rendered alkaline 
with lime, the calcium phosphate removed by filtration, the filtrate 
slightly acidified with acetic acid, tartrate of lime separating. From 
the filtrate calcium citrate separates on prolonged boiling. It is col- 
lected and dried at 100°, the precipitate corresponding to the formula 
(CsH;0;):Ca; + 4H,0. O. H. 


Analysis of Wine and Must. By R. Unrsricnr (Landw. 
Versuchs.-Stat., 27, 257—273; see also Abstr., 1889, 586; 1881, 1182). 
—The use of potassium ferrocyanide as indicator in the estimation of 
sugar by Fehling’s process having been again strongly recommended 
by Soxhlet, the author experimentéd with it, partly to learn the 
cause of previous failures. He now finds that its use greatly facili- 
tates the operation, but that certain precautions must be taken to 
ensure good results. The temperature must not be high, the filtration 
must be quickly performed, the time not exceeding two minutes, and 
the filtrate being perfectly clear; this is difficult to attain, as the copper 
precipitate is very fine and passes readily through even a threefold 
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filter of ordinary paper. The filtrate is then slightly acidified with 
acetic acid, two drops of the ferrocyanide solution is added, and the 
reaction observed in a beaker of clear glass over a sheet of white writing 
per. The presence of alcohol in the wine or must under examination 
disturbs the estimation considerably. Working with very dilute solutions 
of glucose and Fehling, the presence of, say, 12 per cent. of alcohol, 
when the time occupied by the process is 15 minutes, or 6 per cent. 
when only 5°10 minutes, causes a fine pulverulent light-coloured pre- 
cipitate, which settles slowly and passes readily through a threefold 
filter. The presence of but | per cent. of alcohol requires a slight but 
not important increase in the amount of sugar solution necessary to 
effect reduction; this is dependent on the concentration both of the 
sugar and copper solutions, and the duration of the warming process ; 
with a Febling solution of full strength warmed for five minutes it is 
remarkable, and with one of one-fifteenth the reducing power of the 
glucose solution warmed for 15 minutes is so much altered that results 
are quite untrustworthy. The author suggests that these differences 
are caused by the evaporation of the alcohol causing rapid motion in 
the liquid, bringing the particles of copper oxide to the surface and on 
the sides of the beaker, where, meeting the oxygen of the air and being 
acted on by the alkaline and organic salts contained in the liquid, the 
copper is oxidised to cupric tartrate and passes into solution ; the per- 
centage of alcohol and the duration of the warming process must, 
therefore, materially affect the results. In cases where great exact- 
ness is required, the author recommends duplicate experiments with 
solutions containing like proportions of sugar and of alcohol. 

Chemists differ considerably in their opinions as to the temperature 
at which the experiment is to be made and its duration. Fresenius 
(Quant. Anal., 5th Ed.) recommends for volumetric estimations 
gentle boiling for an unspecified time ; for the gravimetric estimation 
he directs 10 minutes’ boiling on the water-bath. Soxhlet, on the 
other hand, gives definite lengths of time for each sort of sugar. 
Alhhn operates at boiling temperature, but allows the mixture only 
to commence boiling, and filters at the moment of ebullition ; accord- 
ing to the latter, invert sugar and levulose require a longer time than 
dextrose to reduce the same quantity of copper, owing, probably, to 
the formation of other reducing compounds during continued heating 
of the solution. The author previously found that in practice the 
most trustworthy results were attained by heating the mixed solu- 
tions for 15 minutes at 75°, but the presence of alcohol necessitates 
modification, and he now recommends heating to 85° for five minutes. 
General instructions are given for the proper carrying out of the 
process: the reduction is preferably carried out in glass beakers of 
such capacity that the mixed solutions fill them to within 1 em. of the 
edge, the thermometer, which. serves as a stirrer, should be attached 
toa carrier with fine platinum wire, in such a manner that it might 
touch the bottom but not the sides of the beaker, so that the evapora- 
tion of the alcohol should not carry up any fluid between the ther- 
mometer and the beaker, so increasing the surface and the danger of 
undue oxidation. 

The reduction in five minutes at 85° is carried out thus. The 


wee a + t 


& ® 


Wl ee 


bok 


1002 ABSTRACTS OF CHEMICAL PAPERS. 


Fehling solution is brought to 90—95° C. with frequent stirring with ret 
the thermometer, the sugar solution is then added with constant ald 
agitation while the temperature is about 90°; the lamp is then (b. 
removed, the mixture strongly agitated, and five minutes after the du 
90° is reached it will be abont 85°. The mixture is then quickly | 
transferred, with the aid of the thermometer, to a threefold filter (of for 
Duren paper 597) and 40 per cent. of it filtered into a clear beaker, | 
the filter should be kept full, and the filtration finished in one minute; 
the hot filtrate apparently free from copper oxide is quickly acidified ' 
with dilute acetic acid (1 vol. acid to 1 vol. water) and tested with By 
one drop of concentrated ferrocyanide, the beaker being held over a me 
sheet of white writing paper. ni 
Later experiments, not detailed but promised, have convinced the qu 
author that the quantity of tartaric or malic acid contained in a wine 60' 
or grape juice has a remarkable effect on the sugar estimation ; the on 
presence of soluble neutral malates in particular delays the process of tw 
reduction, and changes the properties of the copper precipitate so that dry 
it passes through a threefold filter. “a 
The presence of sulphurous acid, in the proportions usually found In 
in wine or must, exercises no influence on sugar estimation by means pre 
of Fehling’s solution. J. F. oes 
wa 
Cause of Jorissen’s Reaction for Fusel-oil. By K. Forrsrrr is ( 
(Ber., 15, 230—232).—Jorrisen had proposed to make use of the 
property possessed by commercial fusel-oil of giving a red coloration 
with aniline and hydrochloric acid, as a method of testing spirits for 
the presence of fusel-oil. The author shows that this reaction is due Ce 
to the presence of furfuraldehyde, and he considers that Jorrisen’s but 
method is so far not trustworthy in that the appearances described by lan 
him are due not to amyl alcohol or its homologues, but to furfuralde- pla 
hyde occurring as an impurity in the fusel-oil. A. J. G. a 
Norr.—In a later communication (Ber., 15, 574), Jorissen explains apy 
that he had never attributed the cause of the coloration to amy] aleco- bec 
hol, the test having been given as one for the detection of fusel-oil in tra 
wine; and as Foerster has shown in his paper that furfuraldehyde ad 
cannot be separated from fusel-oil by distillation, the test holds good par 
for its intended purpose. " r 
iq 
Examination of Methylated Spirit. By P. Cazeneuve (J. 
Pharm. [5], 5, 494—498).—It has been necessary to modify the 
method for the estimation of methyl alcohol in ethyl alcohol de. E. 
scribed by Cazenenve and Cotton (Abstr., 1881, 197), owing to the cor 
instant reduction of potassium permanganate by the impure spirit 2t 
(mauvais gout de téte) which contain aldehyde. the 
The modification consists in distilling 100 c.c. of the alcohol and am 
testing each 10 c.c. of the distillate with 1 c.c. of potassium perman- pre 
ganate solution (5 in 1000). In the case of the alcohol containing for 
wood spirit, eack portion of the distillate instantly reduces the per- ext 
manganate ; whereas, if it contain mawvais gout de téte, the first ° 
of 


20 c.c. reduce the permanganate at once, whilst the following portions 
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require an appreciable time. This is readily accounted for, since the 
aldehyde (b. p. 21°) distils with the first fractions, whilst the acetone 
(b. p. 38°) present in the wood spirit, to which the reducing action is 
due, is found in all the distillates. 

The results obtained by this method may be confirmed by the iodo- 
form method. 

Tables are given showing the delicacy of the method. 

L. T. O’S. 


Estimation of Salicylic Acid in Butter, Milk, and Urine. 
By H. Petter (Bied. Centr., 1882, 342).— The principles of the 
method are, extraction, isolation by shaking up the extract with ether, 
and estimation of the acid present by colorimetric means. For the 
quantitative method, 200 c.c. milk with 200 ¢.c. water are heated to 
60°, and then 1 c.c. acetic acid is to be added, and an excess of mer- 
euric oxide. After cooling and filtering, the whey is to be agitated 
twice with 100 ¢.c. ether, which, after washing, is passed through a 
dry filter. The residue, after evaporation of the ether, is dissolved in 
a mixture of alcohol and water, and then titrated with soda solution. 
In another process 20 c.c. milk are mixed in a mortar with 5 grams 
precipitated silica, and the mass is then shaken up with 60 c.c. ben- 
zene in a narrow tube. After filtration, 20 c.c. are mixed with 10 c.c. 
water and two drops dilute sulphuric chloride, and the resulting colour 
is compared with that produced in solutions of known strength. 


E. W. P. 


Detection of Foreign Fats in Butter. By T. Tayior (Bied. 
Centr., 1882, 345).—With a magnifying power of 75, adulteration of 
butter with suet or lard can be detected, the crystals of the latter being 
larger than those of the former; use of polarised light and a selenite 
plate aids the detection of the suet. The presence of vegetable fats 
may be detected by the addition of two degrees of sulphuric acid to a 
small quantity of the butter. Under these circumstances pure butter 
appears as a whitish-yellow opaque liquid, which after five minutes 
becomes scarlet at the edges. Oleomargarine from suet is at first a 
transparent amber-coloured liquid, which after 20 minutes becomes of 
adeep carmine colour. Qld or rancid oleomargarine forms a trans- 
parent amber liquid, becoming dark brown and opaque in 20 minutes. 
Fresh oleomargarine from cocoa-nut oil is an opaque pale amber 
liquid, changing in 20 minutes to a pale red, tinged with violet. 
BE. W..P. 

Extraction of Alkaloids by means of Oxalic Acid. By P. 
E. Avessanpria (Pharm. J. Trans. [3], 12, 993—995).—This method 
consists in digesting a weighed quantity of the bark or seeds with a 
2 to 3 per cent. solution of oxalic acid, for from 12 to 24 hours, when 
the alkaloid is dissolved. To this solution barium hydrate or 
ammonia is added, when the base is set free, in some cases being 
precipitated. The precipitate or the solution is extracted with chloro- 
form, ether, or alcohol, according to the nature of the alkaloid. The 
extract, on evaporation, then leaves the alkaloid in a state of almost 
absolute purity. The author has applied this method to the extraction 
of many of the alkaloids with success. 
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From the bark of Croton Cascarilla the author has obtained cag. 
carilline, which he finds identical in its properties with that described 


by Duval in 1847. In this case the oxalic acid extract is saturated , 
with ammonia, evaporated to two-thirds of its bulk, and any deposit 
which may form removed by filtration, the solution being then ex. 7 
tracted with ether. On evaporating the ethereal solution almost pure 4 
cascariliine is obtained. It is soluble in warm water, very soluble , 
in ether and alcohol, sparingly soluble in benzene, chloroform, and 
carbon bisulphide. R 
Besides the reactions described by Duval, the author finds that the 
alkaloid is not decomposed by nitric acid, and forms crystalline salts; . 
it has a bitter taste, and is not precipitated by tannic acid. Cascaril. P 
line hydrochloride gives precipitates with tannic acid and phospho. pe 
molybdic acid, also a turbidity with iodine. When heated slowly it e 
melts, emitting an aromatic odour; heated with potash, it gives of h 
ammonia. ‘ 
Veratrine is obtained pure and crystalline on evaporating the al 
alcoholic extract of the precipitate obtained by adding ammonia to ne 
the oxalic acid solution. In the cases of morphine and quinine the 4t] 
author has extended the method so as to afford a ready means of . 
assaying opium and cinchona barks. 4 
Morphine.—The powdered opium is exhausted with 3 per cent. dis 
oxalic acid solution. The solution is divided into two equal portions, 
neutralised in barium hydroxide, and the precipitates collected and ] 
washed with water containing alcohol, and dried. One of the pre. (Z 
cipitates is shaken with alcohol, 90°, and the other with ether or pla 
chloroform. The ethereal solution, on evaporation, leaves narcotine, giv 
whilst a mixture of the other alkaloids is left by the alcoholic solution. the 
Quinine and Cinchonine.—5 to 10 grams of the powdered bark are ale 
made to a thin paste with 3 per cent. oxalic acid solution, shaken pov 
with an additional 10 ¢.c. of the acid solution, and left for 12 hours. eth 
The extract is poured off, and the residue washed with water, con- ren 
taining oxalic acid. The solution is divided into two portions, and add 
precipitated with ammonia or barium hydroxide (the latter is prefer. drin 
able, since it precipitates cinchona red). After standing, the super 100 
natant liquid is poured off, and one precipitate is exhausted with ether, beir 
which dissolves the quinine, the other with chloroform, in which both niec 
alkaloids are soluble. After evaporating the extracts to dryness, the 
residues are weighed. A 
Calumbine is extracted by the oxalic method from the root of the lati 
Menispermum palmatum. The oxalic acid extract gives no precipitate Pha 
with ammonia, but the alkaloid is extracted from the neutralised solt- ds 
tion by ether, which, on evaporation, leaves pure white calumbine. med 
This root contains berberine and calumbie acid, in addition to calum- who 
bine. The ealumbic acid may be isolated by adding acetic acid to apps 
the ammoniacal solution after exhaustion with ether. whe 
To extract the berberine, the cold oxalic acid solution is precipitated FI} 909 
with barium hydroxide, and the filtered solution heated and allowed to how 
stand 24 hours, when barium oxalate separates out, and carbonic anhy- HP wit} 
dride is passed through the solution, which is filtered, neutralised pota 


with ammonia, heated, and twice exhausted with ether, by whicl 
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the calumbine is extracted. The remaining solution is evaporated 


bed to dryness at 90°, and the residue dissolved in alcohol, from which 
ted the berberine is obtained in straw-coloured crystals. 
sit Calumbic acid is obtained from the barium precipitate by treating 


it with hydrochloric acid, when the acid remains as a dense yellow 


bi floceulent precipitate, which is soluble in alcohol. L. T. O’S. 
ble 
nd Influence of Morphine on the Formation of Herapathite. 


By E. B. Sruarr (Pharm. J. Trans. (3), 12, 1016).—Iodosulphate of 


the quinine is readily formed in presence of morphine, even though the 
ts proportion be 1 to 1000 of morphine. The test is equally delicate 
nil with the chlorine test, and may be readily applied as follows :—The 


salt is dissolved in dilute alcohol by the aid of sulphuric acid, and 


warmed to 100°. A very dilute sodium solution is then added drop 
of by drop with constant agitation. When sufficient sodium solution has 


been added, the precipitate suddenly appears and quickly settles. Ina 
mixture of the four principal cinchona alkaloids, precipitates are formed 
in the following order; 1st, quinine ; 2nd, cinchonidine ; 3rd, quinidine; 
4th, cinchonine; the last only in concentrated solutions. This method 
gives good results in all cases, except for the separation of quinine and 
ciuchonidine. On recrystallising from aleohol the two salts may be 


nt. distinguished by the microscope. L. T. O'S. 
ys, 
and Determination of Nicotine in Tobacco. By R. Kissiive 


(Zeits. Anal. Chem., 21, 64).—The author fully discusses the various 
plans which have been proposed for the above determination, and 
gives the following as the most trustworthy method :—20 grams of 
the powdered and dried tobacco are moistened with 10 c.c. of an 
alcoholic soda-solution, containing 6 per cent. of alkali, and the damp 
powder is treated for two or three hours in a suitable extractor with 
ether. From the ethereal solution the ether is then almost completely 
removed by distillation, and the residue is rendered alkaline by the 
addition of 50 c.c. of 4 per cent. soda-solution. The nicotine is then 


fer. driven off in a rapid current of steam, and determined in every 
p> 100 c.c. of the distillate by titration with standard acid, rosolic acid 
her, being used as an indicator. The author shows that the amount of 


nicotine in tobacco fluctuates between wide limits. QO. H. 


Action of Alcohol and Ether on Tobacco, and the Distil- 
lation of the Extract thus obtained. By J. Sxauweir (Arch. 
Pharm. {3}; 20, 112—119).—The general method for the extraction 
of nicotine has been already described (Arch. Pharm., 219, 36), and a 
modification of the process is here recommended, in which during the 
whole of the operation a stream of hydrogen is passed through the 
apparatus. A sketch of the apparatus is given. It is found that 
when the tobacco is treated with 10 c.c. normal sulphuric acid and 
200 ec. of 98 per cent. alcouol, the solution being boiled for two 
hours with upright condenser, then made up to 25U c.c., and distilled 
with 100 ¢.c. potash solution (1°159), all the nicotine is obtained. If 
potash and ether only are used, a portion of nicotine is left behind. 

E. W. P. 
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Separation of Ptomaines from Plant Alkaloids. By i. 
Beckurts (Arch. Pharm. [3], 20, 104—106).— (Comp. this vol., 430,) 
In this preliminary notice the author states that he has not yet been able 
to discover any general reagent which can distinguish between the 
two classes of poisons. A general reaction for the detection of alkaloids 
is as follows:—0°01 gram of the alkaloid is dissolved in 5 c.c. acidu- 


lated water, and to it are added two drops of 10 per cent. potassium An 
ferricyanide solution, and a drop of very dilute neutral ferric chloride; @ J. Tr 
morphine and colchicine reduce this solution directly, the solution @ as us 
becoming dark blue ; less powerful is the reaction—the colour being weigl 
at first green-blue, precipitation occurring later—exerted by aconitine, § filter- 
brucine, conicine, digitaline, nicotine, strychnine, papaverine, narceine, @ necte 
codeine, and veratrine; picrotoxin (neutral) and atropine give no re. § fittins 
sults. If, then, the ptomaines are reducing substances, this reaction is J attacl 
useless. E. W. P. stant] 
Wher 
Ptomaines, and their Importance in Judicial Cases. By @ dried 
T. Husemann (Arch. Pharm. [3), 20, 270—289).—The researches of J mixtu 
various chemists on the poisonous material found in corpses, in partially J sinapi 
decomposed meat, &c., are here detailed and reviewed. A comparison § porate 
is drawn between the reactions (chemical and physiological) obtained J rewei; 
by the Zuetzer-Sonnenschein alkaloid, and that of Selmi and others § and 7 
with atropine and conicine, from which it appears that the substances, § weigh 
although closely resembling one another, are not identical, neither ave § funne 
the alkaloids obtained in the different researches the same. 05 pe 
EK. W. P. residu 
Estimation of Amides in Vegetable Extracts. By H. Scuvize § The d 
(Zeits. Anal. Chem., 1882, 1).—A. Morgen (Zeits. Anal. Chem., 1881, The 
37) had been unable to obtain satisfactory results by Sachsse’s § about 
(hypobromite) method. The author explains that Morgen did not § solutic 
keep to the details in working the process laid down by Sachsse, § of coy 
and shows, upon the basis of numerous test experiments, that the § and w 
method, when properly executed, yields perfectly satisfactory results. J gives | 
O. H. Thi 
Detection of Magenta, Archil, and Persio in Wines. By B. § nate is 
Haas (Bied. Centr., 1882, 337—339).—In applying the process for the fj then t 
detection of magenta (this Journal, 1877 [2], ¥36) to the detection of § nitrog 
archil and persio, the lead precipitate is coloured blue by the first, and J dual s1 
violet by the second. The filtrate, shaken up with amyl alcohol, is J a sin 
red in both cases. This reaction is important as serving to dis- @ but as 
criminate the other two colouring matters from magenta; a further § sary ; 
definite test is obtained by treating the amyl alcohol solution with § quoted 
hydrochloric acid and ammonia. Both these reagents destroy the metho 
magenta colour, whereas the colour of the other two is not destroyed The 
by hydrochloric acid, and is converted into a violet by ammonia. been ai 
Ether coloured by magenta is decolorised by ammonia, but not so if J comple 


archil or persio is present. When Kénig’s method is employed (Ber. 
1881, 2263), the shaking should not be too violent, or else an emul- 
sion will be formed. In this method also, when archil is present, 
long-continued heating with ammonia causes the wine to become 
colourless, but the colour returns on cooling and gentle agitation. The 
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ort also regains its colour in the air; if the precipitate be rapidly 
taken out of the hot liquid and well washed, but little colour is retained. 
These additions to the process render the detection of archil possible. 
The baryta and magnesia process is useless, as the archil colouring- 
matter is not precipitated, but the colour is changed to a purple. 

i Pe 
Analysis of Mustard. By A. R. Leens and E. Evernarr (Pharm. 
J. Trans. [3], 12, 998—999).—The moisture and ash are determined 
as usual. The mustard oil is extracted with ether as follows:—A 
weighed portion of the mustard, dried at 105°, is placed on a plaited 
filter-paper, which is introduced into a funnel, with straight ribs, con- 
nected with a small tared flask containing ether, by means of a well- 
fitting cork. To the mouth of the funnel an inverted condenser is 
attached. The ether is boiled cautiously, whilst its vapour being con- 
stantly coudensed, falls back on the mustard, extracting the oil. 
When all the oil is extracted, the ether is distilled off, and the residue 
dried at 100° and weighed. The operation is then repeated with a 
mixture of equal volumes of alcohol and water, which dissolves the 
sinapine thiocyanate and potassium myronate. The solution is eva- 
porated, the residue dried at 105°, and weighed ; it is then ignited and 
reweighed. The difference gives the weight of sinapine thiocyanate 
and potassium myronate. By deducting the weight of the latter, the 
weight of the sinapine thiocyanate is obtained. The residue in the 
funnel, consisting of myrosin and cellulose, is treated twice with a 
('5 per cent. soda solution, when all the myrosin is dissolved. The 
residue is washed, dried, and weighed, ignited, and the ash weighed. 
The difference gives the weight of cellulose. 

The soda solution is neutralised with dilute hydrochloric acid, and 
about 50 ¢.c. of Ritthausen’s copper sulphate solution are added; the 
solution exactly neutralised with dilute soda, and the green precipitate 
of copper and myrosin collected on a weighed filter, dried at 110°, 
and weighed. It is then ignited and the ash weighed ; the difference 
gives the total amount of myrosin. 

This method is preferable to Hassall’s, in which the potassium myro- 
nate is first determined by converting it into allyl thiocarbamide, and 
then the total nitrogen and sulphur. After deducting the amount of 
nitrogen and sulphur required by the potassium myronate, the resi- 
dual sulphur, and as much of the nitrogen as is required, are calculated 
%& sinapine thiocyanate and the remaining nitrogen as myrosin; 
but as myrosin also contains sulphur, further calculations are neces- 
sary; such calculations are liabie to error. However, the results 
quoted of analyses of brown mustard farina obtained by the two 
methods are identical. 

The authors’ method is applicable to cases in which the mustard has 
been adulterated with starch or flour, since they have determined the 
complete insolubility of starch in dilute alcohol. L. T. O'S. 
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Technical Chemistry. P 
e 
Heliographic Engraving in Lines and Half-tones. By J. \. : 
Ever (Dingl. polyt. J.. 244, 154—157).— Of the two principal : 
methods of heliographic or photographic engraving, viz., the method + 
by means of electrotype and that of etching, the latter has been r 
developed recently to a considerable extent. Talbot’s method of pre. of 
aring heliographic steel engravings forms the starting point (ibid, f 
28, 296). Garnier, who has studied this subject during the last fifty ™ 
years, has published a method which is said to supersede all processes i 
hitherto known. In working the method, it is important to make a ; 
distinction between the preparation of linear drawings and of pictures - 
in half-tones. 63 
1. Heliographic Engraving in Lines—A copper plate is covered on 
with a very thin layer of a mixture of 2 grams sugar, 1 gram ammo- ‘. 
nium dichromate, and 14 grams water, and dried by rotating it over pe 
a hot plate. This layer is then exposed under a positive for one iin 
minute to sunlight (or three minutes to the electric light). The the 
parts acted on by the light are no longer hygroscopic, whilst the pro- oi 
tected parts retain their glutinous consistency, so that dust sprinkled ah 
over this part adheres firmly to the mass. In order to render the 
exposed parts more permanent, it is best to heat the plate strongly. I 
The parts not acted on by the light are porous, and allow a solution — 
of ferric chloride of 45° B. to penetrate, so that etching ensues in the sme 
course of a few minutes. Finally, the reserve is removed by washing onl 
with ley. jae 
2. Heliographice Engraving in Half-tones.—¥or portraits, landscapes, a 
&c., half-tones are produced by repeating the above operation three agg 
times. The prepared plate is exposed under the positive for, e.g., four If 4 
minutes ; only the perfectly black places are copied; they are deve- post 
loped by ‘“ dusting” and etching the plate. The latter is then cleaned colo 
thoroughly, again treated with the sensitive mixture and exposed rie 
under the same picture, placed in exactly the same position for two prod 
minutes. On etching, the darker blacks and the less apparent effects for ] 
come out, and when this operation is repeated a third time with an 
exposure of one minute, the lightest shades are produced. F, 
3. Heliographic Engraving for Printing Books, §c.—To enlarge 4 Cent 
linear drawing in relief for printing, the plate is dusted with asphalt 100 
and gently warmed. On washing the plate with water, the chroma- oral: 
tised sugar is removed, and the asphaltic lines alone remain. Etching subs: 
with ferric chloride follows this operation ; the picture then appears a in t] 
relief. silve 
4. Atmography.—By taking a graved copper plate, filling the pose. 
hollows with powdered albumin and exposing the plate for a short emul 
time to the vapour of hydrofluoric acid, the latter condenses in the plate 
powder without attacking the metallic surface. A solution of sugat 
and borax is then spread over a small surface of metal, paper, or glass, Va 
and the two surfaces are brought into contact with one another fora few nice 


seconds. By the action of the acid vapour, deliquescent sodium boro 
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fuoride is formed; the sugar assumes a glutinous consistency, and on 
placing a powdered substance on this surface, the picture appears. 
Strowbinsky and Gobert propose another method of heliographic 
engraving. Copper plates are coated with a solution of 5 parts gum, 
2 parts ammonium dichromate, and 100 parts water. After drying, 
the plate is exposed to the light and treated with a solution of asphalte 
in benzene. ‘The plate is then dried, developed with water, and 
etched by means of a solution of 30 to 50 per cent. ferric chloride. 
The asphalt used for strengthening tne lines retards the development 
of the picture. This may be overcome by using albumin. A mixture 
of 100 c.c. albumin, 50 c.c. water, and 2°5 grams ammonium dichro- 
mate is used. The picture is developed with water, dried, and 
etched. 
Mariot has studied the preparation of heliographic engraving on 
copper and zinc by means of chromatised gum. He dissolves in 
630 grams water, 63 grams gum arabic, 21 grams potassium dichro- 
mate, 9 grams-grape sugar, and a quantity of ammonia sufficient to 
give the mixture astraw-yellow colour; 7 grams chromic acid are then 
added. The etching is done by means of a solution of ferric chloride, 
dissolved in 4 parts water at 22°5—25°. Under normal conditions, 
the strong lines appear in half a minute, and the delicate lines in four 
minutes. After washing with water, the layer is removed with a 
solution of 5 parts potash in 100 parts water and 100 parts alcohol. 
D. B. 
Heliographic Printing. By J. Kavcic (Chem. Centr., 1882, 268). 
—The original to be copied must be prepared on tracing paper, or 
rendered transparent by artificial means. A mixture of iron citrate 
and potassium ferricyanide is painted on paper and dried. The 
original is then put into the printing frame with its picture side up, 
and on this the prepared paper is laid. It is now exposed to sunshine 
in the summer for five minutes, and in the winter for eight minutes. 
If the sun does not shine, the picture requires one to four hours’ ex- 
posure, depending on the degree of light. The copy is of a dirty-blue 
colour, with greenish-yellow lines. As soon as it is taken out of the 
frame, it is washed repeatedly with water, and finally dried. To 
produce brown prints, a mixtnre of uranium and iron nitrate is used ; 
for blacks, silver salts are employed. D. B. 


Ferro-oxalate-citrate Developer. By W. pu W. Apney (Chem. 
Centr., 1882, 268).—20 grams potassium citrate are dissolved in 
100 cc. hot water, and the solution is treated with 5 grams iron 
oxalate, agitated, and filtered. It has a reddish-brown colour, which 
subsequently changes to greenish-brown. Its action is most powerful 
in the first state. This developer is more suitable for chloride of 
silver gelatin plates than that recommended by Eder. It is also pro- 
posed to use it for developing dry collodion plates prepared with 
emulsion or in the silver bath, and for bromide of silver gelatin 
plates. It is unnecessary to add potassium bromide or chloride. 
D. B. 

Value of Sulphurous Acid as a Disinfectant. By G. Worrr- 
HUGEL (Chem. Centr., 1882,334—336).—The diffusion of sulphurous acid 
322 
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in the air of the rooms in which these trials were made was found to Be 
be uniform, although in one or two cases there was a difference of in 
3 per cent. in the volume of gas at the ceiling and the floor of the as 
rooms. The lime plastering of the walls had absorbed sulphurons at 
acid in irregular quantities, and the diffusion of the gas on the objects m 
to be disinfected and its penetration into them was unequal. The ru 
action of sulphurous acid as a disinfectant is said to be superficial, be 
objects of large dimensions, e.g., bales of goods, cannot be disinfected su. 
without loosening them and spreading the goods out. acl 
In conclusion, it is mentioned that the experience as to the unsatis. pa 
factory penetration of sulphurous acid into objects to be disinfected is the 
confirmed by the behaviour of micro-organisms. D. B. fac 
the 

Salicylic Acid as an Antiseptic. By EH. Ropiner and H. Peier wit 
(Compt. rend., 94, 1322—1324).—As the ‘result of a large number of Nyt 
experiments with wines, worts, &c., the authors conclude, contrary to Lu 
the statement of Girard, that in quantities of 0°5 gram per litre sali. ster 
cylic acid is an efficient antiseptic. (0°2 gram per litre prevents the : 
fermentation in wines to which sugar has been added. 0°3 gram per he 
litre retards considerably the fermentation of sweet worts. 1:0 gram tha 
per litre prevents the action of yeast. After some time worts yield a air. 
deposit which contains salicylic acid. Generally, for quantities of but 
0°5 gram per litre, the clear liquid retains 0°3 to 0°35 gram, the remainder 80, 
being in the precipitate. Moreover, when wines containing salicylic nitr 
acid are kept in casks, the wood absorbs the acid gradually, and for § 
retains it with great tenacity. C. H. Bb. sulp 
ver 

Preservation of Must by Means of Salicylic Acid. By Me 
J. Berscu (Bied. Centr., 1882, 340).—The retarding action of salicylic 171 
acid on fermentation commences when g5e4555 tO saddon are present, prep 
whilst 55335, is sufficient to suppress the fermentation wholly. These two 
figures are only applicable to freshly pressed must. The influence of flask 
the acid is overcome by the addition of fresh yeast, and exposure in JB) wher 
open vessels. E. W. P. phur 
secor 

Tincture of Iodine. By J. Castnnxaz (J. Pharm. [5), 5, 498— FBR escay 
499).—Advantage is taken of the oxidation of hydriodic acid by wate 
potassium iodate to counteract the reduction which takes place when thron 
tincture of iodine is kept. could 
To every 130 grams of tincture of iodine of the codex (120 grams J moist 
alcohol 90° and 10 iodine) 1 gram potassium iodate is added, which Th 
is capable of reducing 3°58 grams hydriodic acid with the formation J whic! 


of 3°56 grams iodine, or more than one-third of the total iodine 
present. The proportion of iodine is thus always kept constant. The 
maximum quantity of potassium iodide which can be formed, 0°59 per 
cent., is so small as not to interfere with the action of the tincture, 
and therefore may be neglected. Potassium periodate may be substi- 
tuted for potassium iodate. L. T. O'S. 


Behaviour of Nitrogen Tetroxide (Hyponitric Acid) with 
Sulphuric Acid. By G. Lune (Ber., 15, 488—495).—Lasne and 
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Benker have lately patented a process for reducing the loss of nitre 
in the manufacture of sulphuric acid, founded on the following 
assumptions :—1. That as the gases escaping from the chamber contain 
at least 5 per cent. of oxygen, therefore all the nitrogen compounds 
must be present as the peroxide. 2. That the liquid “nitrose” 
running from the Gay-Lussac tower does not contain any peroxide, 
because the latter forms only.a very feeble combination with 1°75 
sulphuric acid, and is easily driven off by a stream of air or carbonic 
acid, especially when the temperature is slightly raised; it therefore 
passes off unabsorbed into the air; this, in their opinion, constitutes 
the great loss of nitrogen compounds in the sulphuric acid manu- 
facture. 3. They account for the presence of nitrous anhydride in 
the “nitrose”’ from the fact that the sulphnrous acid which is mixed 
with the gases escaping from the chamber reduces some of the N,O, to 
N,0;; their process consists in passing into the bottom of the Gay- 
Lussac tower a sufficient quantity of sulphurous acid mixed with 
steam to convert all the N.O, into N,Os. 

With regard to these statements the author points out, firstly, that 
he proved experimentally (Ber., 12, 357, and Dingl. polyt. J., 223, 63) 
that NO; can exist as a vapour in the presence of a large excess of 
air. Secondly, that N,O, is not absorbed as such by sulphuric acid, 
but that the absorption takes place thus:—N,O, + SO,(OH), = 
80,(0H)(NO.) + NO,(OH), and that the resulting liquid mixture of 
nitrosylsulphuric acid and nitric acid can be warmed on a water-bath 
for some time without suffering any loss of nitrogen, except when 1°65 
sulphuric acid has been used as an absorbent, and even then the loss is 
very small. He confirms these statements by experiments in which 
he shows that N,Q, is very readily and perfectly absorbed even by 
171 sulphuric acid, and in fact he used two flasks for absorbing N,O, 
prepared from lead nitrate, the gas coming off at the rate of about 
two bubbles a second from a 5 mm. aperture, and found that the second 
flask had only ;45 as much nitrogen compounds as the first; and even 
when the gas was passed into the already partially nitrogenised sul- 
phuric acid at double the rate, a quite abnormal state of affairs, the 
second flask contained only ;\; of the first, and only a mere trace 
escaped absorption altogether. The solutions were warmed in a 
water-bath for some time, but lost no nitrogen. Air was also drawn 
through for many hours, and the loss was then only very small, and 
could be accounted for as resulting from the dilution effected by the 
moisture of the air. 

Thirdly, the author argues that the introduction of sulphurous acid, 
which is not a new idea (see Schwarzenberg; Bolley, Handb. d. Chem. 
Zech., 2, 1 Grapp, 396), can be useful only in badly conducted works 
when too much air has been admitted ; it then really amounts to con- 
ducting part of the chamber process in the Gay-Lussac tower. Excess 
of sulphurous acid must be avoided, or else, as the author has shown 
(Ber, 12, 1060), it would denitrate the nitrosylsulphuric acid, pro- 
ducing nitrous acid and nitric oxide, which would escape into the air, 
thus occasioning loss. The author evidently does not think very 
highly of the process. D. A. L. 
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Manufacture of Nitre from the Salts of Osmose Water. By 


the Marquis p’Havrinacourt (Bied. Centr., 1882, 299).—The average . 
composition of the osmose water obtained in the preparation of n 
molasses is— 
Insoluble Organic Ko. 
KNO,. KCl. K,SO, Sugar. H,O. matter. matter, or 
46°04 33°25 4°02 5°34 5°60 0°80 4°95 i 
Nitrogen is present as nitric acid to the amount of 6°38 per cent. By % 
concentration and purification, a manure, which contains 96 per cenit. the 
of the whole of the nitrate and 90 per cent. of the chloride, can be 
obtained. E. W. P. | 
Preparation of Basic Furnace-linings for Dephosphorising - 
Pig-iron. (Dingl. polyt. J., 244, 150—153.)—According to Jung. tb 
haug and Uelsmann, sodium or potassium carbonate is used instead tai 
of the corresponding chlorides. The durability of the lining is said to 7 
be increased by the addition of cryolite. The following is a modif. e 
cation of the usual method of preparing the lining. The raw or a 
calcined masses of lime, dolomite, or magnesite, are ground and mixed a 
with the flux. The mixture is then burnt to dust, and subsequently " 
made into bricks, the dust being rendered plastic with tar treated with 
3 per cent. flux. When the flux consists of carbonated alkalis, ground I 
calcium phosphate, or bone-black, with addition of a few per cent. [5], 
of the carbonated alkalis, is used for the preparation of basic bricks, tho 
muffles, &c. According to André the basic masses are burnt ata and 
high temperature, then pounded and ground, the powder being port 
formed into bricks by the addition of freshly prepared calcium sul. that 
phate. 2 per cent. of the latter forms a plastic substance. Borsig and 
proposes to mix dolomitic limestone in a crude or calcined and finely T 
divided form with 2—2°5 per cent. of crude boric acid, or 3 per cent. and 
of fused powdered boracite. The mixture is used in a dry or wet Copy 
condition for lining furnaces or for the preparation of bricks. Accord- odor 
ing to the Society of Mines of Hérde and the Rhenish steelworks at spin! 
Ruhrort, limestone free from magnesia, containing not more than 15—2) ton 
per cent. of silicic acid, aluminium oxide, iron oxide, and manganese acco 
oxide, may be used for the preparation of basic Jinings. The quantity R. 
of iron oxides should not exceed 6 per cent. It was further found The 
that phosphorus passes into the slag without the “after blow” by the recti 
use of fluorspar equivalent to one-tenth part of tribasic calcium phos rete 
phate formed. Instead of fluorspar, alkalis, alkuline-earths or eryolite to th 
is used. The dephosphorisation is effected also by blowing air intoa oe 
reverberatory furnace having a basic hearth. It is recommended to aldet 
add, immediately before the introduction of the metal into the con he el 
verter lined with basic bricks,—lime, or a mixture of 8 parts lime and betw 
1 part ferric oxide. The mass is heated and air blown in for 6—I! is sul 
minutes when the converter is emptied, and the metal treated withs I * oe 
mixture of 2—3 parts lime and 1 part ferric oxide free from silica. eo 
The quantity of flux in the first blowing amounts to twice the weight whi 
of silicon and phosphorus contained in the original charge, whilst the on 


quantity used in the second operation depends on the durability of 
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the converter. The object of the addition of the second flux is to 
obtain a slag containing more than 36 per cent. of lime and magnesia. 
The basic flux may be replaced partially or wholly by manganese ores, 
eryolite, fluorspar, and caustic or carbonated alkalis, whilst phosphorite 
or bone-black mixed with clay or asphalte is usedas lining. After the 
decarburation of the iron bath the oxidation of the remaining phos- 
phorus is effected by the introduction of oxidising agents, e.g., ferric 
and manganic oxides, into the iron. ‘This operation takes the place of 
the after blow. D. B. 


Solvents for Iodoform. By Vuurius (Arch. Pharm. [3], 20, 44). 
—Ethereal oils dissolve varying quantities of iodoform, the amount 
dissolved appears to increase with the percentage of oxygen in the oil. 


of 


1g Benzene and petroleum spirit and chloroform solution become coloured 
B° after a short period. A more certain and definite preparation is ob- 
. tained by dissolving 15 grams gelatine in 50 grams water and 7°5 
0 


lycerol, and to this when evaporated to 54 grams adding 27 grams 
alcoholised iodoform ; this mixture is then to be cast in sticks, cooled, 
and hardened by ice, and the sticks when hardened are to be dried 


until they weigh two-thirds of their original weight. E. W. P. 
ay 
. Purification of Commercial Alcohol. By A. Ricug (J. Pharm. 


[5], 5, 480—490).—Several methods have been proposed for purifying 
those portions of the spirit which are impregnated with aldehyde 
and essential oils, and are severally contained in the first and last 
portions of the distillation of the crude spirit. The most notable is 
that of oxidation, but this is attended with the formation of acetic acid 
and ethyl acetate at the expense of the alcohol. 

The process here described is one of reduction invented by Naudin 
and Schneider, who subject the crude alcohol to the action of a zinc- 
copper couple, when the hydrogen evolved acts on the spirit, de- 
odorising it. Im the case of alcohol prepared from beet-rovt, the 
spirit is also passed through a series of special voltameters. A descrip- 
tion of the process would be incomplete without the diagrams which 
accompany the paper. 

R. Pictet has also devised a method for the rectification of alcohol. 
The crude spirit is distilled in a vacuum in a boiler fitted with a 
rectifying column and inverted condensers, whereby the temperature 
is maintained as low as possible, and the less volatile products return 


“tp to the boiler. The first products of distillation are collected in one 
ce receiver, and when the purer alcohol begins to distil, it is collected in 
re a second receiver. This aleohol is almost pure, since the low-boiling 


aldehydes, &c., with which the crude spirit is associated, distil over 


ni fe between the temperatures of — 10° and + 5°. The alcohol thus purified 
}) Pe 8 subjected to a further rectification in an apparatus connected with 
" a condenser maintained at a temperature of — 25° to — 50° by liquid 


sulphurous anhydride. 


rf The first portions are collected separately and re-rectified, the alcohol 
‘he faa Which afterwards distils being perfectly pure. By this process, pure 
‘of [ag Alcohol is obtained at a very low cost. 


Kismann treats the crude alcohol with ozone, by which the im- 


wre! & ree 


‘bili 


1014 ABSTRACTS OF CHEMICAL PAPERS. 


urities are oxidised; a description of this process is reserved for 
a 


future communication. L. T. O'S, 
Influence of the “ Marc” on Wine. By J. Nesster (Chew, 4 
Centr., 1882, 265).—By allowing the skins and stones of ripe grapes ao 
to remain in contact with the must, the resulting wine is said to im. - 
prove in bonquet, &e., and is less liable to become stale and ropy. In Wo 
order to redden wine with the skins of black grapes, the temperatury the 
of the wine should be between 15° and 17°. Bad grapes impart to ‘ies 
white and red wines a brown colour; such wines soon become turbid, 
Bad grapes and mildewed skins, as well as bad casks and puncheons, 1 
precipitate the red colouring matter, so that the wine becomes pale, Sy 
The following are some of the cases in which the treatment of wine tak 
with “ mare” has been successful :— ‘ia 
Wine which is muddy and cannot be clarified by the ordinary fining pes 
agents, wine in which a fining agent has been used which failed ot 
to sink to the bottom, wine which has become weak and flat, wine 600 
which is assuming or has assumed a black colour, wine having a fies 
barrel-taste or a by-taste, wine which is “ corked,” wine remaining sah 
after casking off, and wine which is obtained by pressing the lees. In and 
cases where the fermentation of new wine has been checked suddenly fran 
the addition of “ mare”’ prevents the separation of yeast. In order baie 
to improve the quality of inferior wines, it is proposed to keep them the 
in casks which have been used for the following purposes. White one 
grapes are freed from the stalks, crushed and brought into casks. The pres 
resulting wine is drawn off in the course of the following spring or of « 
summer, and the casks are then used for the above purpose. chee: 
D. B. 
Preservation of Wine by Means of Salicylic Acid. By D. I 
Denuct (Chem. Centr., 1882, 265).—It is mentioned that the addition by! 
of 10—40 grams of salicylic acid to 1 hectolitre of pure wine is not 188: 
injurious to health. It is useless to exceed this quantity, as larger F) dou 
additions of acid would be detected by the taste. D. B as to 
oute: 
Preservation of Malting Barley. By A. Miinrz (Bied. Centr. Drne 
1882, 339).—The barley may be well preserved in so-called silos or nece: 
upright vessels which are closed above and below with louvres capable FY trod 
of being opened at pleasure. The barley must be quite dry, and be 
stored during dry weather. The louvres must be regulated so as to EB} 
allow of a slight change of air, which may be greater during the cold BR (Che 
weather; but during warm damp weather they must be closed com J from 
pletely. The silos should stand in a sheltered position. extra 
Ez. W.¢. amou 
Preparation of Crude and Refined Milk-sugar. By W. fy 200. 
EnoinG and E. Riir (Bied. Centr., 1882, 346).—According to the pre FP wate: 
sent modes of obtaining milk-sugar, a considerable loss is incurred by F} gave 
the conversion of part of the sugar into uncrystallisable lactose ; this [9 teren 
change is occasioned by the presence of free lactic acid and potassium 9} was r 
hydrogen phosphate in the whey. To avoid this loss, 50—100 graius Hi ratus 
chalk are to be added to every 100 litres of the whey (freed from Rij ment 


lactoproteids), and the whole evaporated to one-half its origin 
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bulk; the phosphates, &c., then sink to the bottom, and the super- 
natant liquid on further evaporation yields fairly pure sugar. Cold 
may also be employed, which by forming ice leaves a strong solution 
of sugar. It is also advisable, because of the higher value of pure 
milk-sugar, to refine it, which is accomplished by adding aluminium 
sulphate and chalk; the precipitate thus formed removes all colouring 
matters. ‘The evaporated solution yields a crop of crystals, and after 
their removal alcohol is to be added, which causes a further precipita- 
tion. EK. W. P. 


Preparation of Strontium Saccharate from Molasses and 
Syrup. By C. Scueiper (Chem. Ventr., 1882, 265).—In a patent 
taken out by the author he describes (1) the production of strontium 
saccharate in molasses liquors; (2) its separation from the non- 
saccharine ley; (3) the decomposition of the saccharate into crystals 
of strontium hydroxide and sugar solution containing strontium by 
cooling; (4) the separation of the crystals of strontium hydroxide 
from the sugar solution ; (5) the saturation of the latter with carbonic 
anhydride, the separation of strontium carbonate by filter-pressing 
and the after-saturation; (6) the working up of the juice obtained 
from the presses; (7) the saturation of the non-saccharine leys ob- 
tained in operation (2) with carbonic anhydride for the recovery of 
the strontium oxide contained therein, and utilisation of the non- 
saccharine leys when free from strontium; (8) the burning of the 
strontianite and of the bricks of strontium hydroxide for the recovery 
of strontium oxide; and the slaking of the latter to obtain crystallised 
strontium hydroxide Sr(OH), + 8H,0. D. B. 


Improvement in the Manufacture of Sugar from Molasses 
by Means of Lime. By L. Bopensenver and others (ied. Centr., 
1882, 348).—Bodenbender describes a mixing machine consisting of a 
double walled cylinder, in which two axles fitted with blades rotate so 
as to mix all thoroughly. Steam or cold water is introduced into the 
outer chamber so as to regulate the temperature. Steffens and 
Drncker state that in Steffens’ process (Abstr., 1879, 844) it is only 
necessary to cool the mixture down to a little below 100° before in- 
troducing fresh lime. E. W. P. 


Extraction of Sugar from Lime Sludge. By F. Scuitier 
(Chem. Centr., 1882, 264).—The author tried to extract the sugar 
from the lime sludge in the same way in which Scheibler effects the 
extraction of sugar from beet in his apparatus for estimating the 
amount of juice; 100 grams of mud are mixed in a mortar with 
200 c.c. alcohol and filtered. The filtrate is diluted with 100 e.e. 
water, and the alcohol distilled off. The sugar solution thus obtained 
gave the following values :—Saccharose, 44; polarisation, 3°4; dif- 
ference, 1:0; quotient, 77-2. Dry mud gave still better results. It 
was more difficult to carry on the extraction with Scheibler’s appa- 
ratus. ‘The same mud which, according to the above mode of treat- 
ment yielded a solution of 3°8 per cent. sugar per 100 g. mud, gave in 
Scheibler’s apparatus only 2°1 per cent. Moreover the first experiment 
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lasted only one hour, whilst the second trial required three hours. The 
filtrate was then evaporated, and the mud re-treated with the con. 
densed water. In six hours 1 k. dry mud was extracted with 100 e¢, 
of water in this manner. The solution was diluted to 200 c.c., and 
gave saccharose, 36°) ; polarisation, 240 ; difference, 12-0 ; and quotient, 
66°6. The same mud treated in Scheibler’s apparatus with water, for 
an hour and a half, gave 100 c.c. of solution; saccharose, 26°0 ; polari. 
sation, 1°62; difference, 0°98; and quotient, 62°3. The author consider 


this extraction method practicable on a large scale with proper appa. 94 
ratus. D. B. ea 
Substitute for Animal Charcoal. By A. Wacurer and £. §, fall 
Scnorr (Bied. Centr., 1882, 349).—Mountain cork containing about len; 
94°2 per cent. SiO,, is dried, ignited, and soaked in molasses, then tior 
dried and ignited; this latter part of the process is repeated, until g suff 
mass containing 3°5 per cent. carbon is obtained. This substitute aets 
efficiently on the removal of colour from molasses, but is not quite so J. 
good as charcoal, but it removes a larger portion of the alkalis. Schott hyc 
recommends heating a mixture of porous peat and bituminous coal nitr 
together ; the resulting mass is efficient as a decoloriser and disin. of « 
fectant. E. W. P, a pe 
Oleic Soap. (Chem. Centr., 1882, 272.)—This soap is used chiefly cigs 
for fulling purposes. Its manufacture is different from that of other at 6 
hard soaps, as owing to the rapidity with which the saponification is | 
effected, the greater part of the ley must be in the copper before the Cc 
oleic acid is added. Oleic acid, like rosin, works best in carbonated Arts 
leys: hence in preparing oleic soap ash leys of 20—50° B. ar BP wer 
used. The saponification is effected in the following manner:— abso 
2000 Ibs. ley of 20° B. are run into the copper, and when this boils metl 
1000 Ibs. oleic acid are added, stirring the mixture constantly. selec 
500 Ibs. oleic acid, and 700 lbs. soda-ley (20° B.) are then introduced was 
in successive portions. When the saponification is at an end, common objec 
salt is added. The soap is now boiled until it becomes clear. It is BP Jooke 
then kept at rest for 12—18 honrs in the covered copper, after which BF the y 
it is poured into the frames. The resulting product exhibits a silvery BR to gj 
appearance, is firm, and has an agreeable smell. D. B. white 
sullic 
Scherff's Process for Preserving Milk. By B. Marriny (Biel. _ 
Centr., 1882, 341).— By this process fresh milk enclosed in glass vessel, BF to pe 
is heated for 1—2 hours to a temperature of L00—12U° by super B® jp ph; 
heated steam. All generators of fermentation are thus destroyed ; the FY yeljo, 
caseous albuminvids are peptonised, whereby the gastric juices only BR suffice; 
coagulate the milk in finely divided, easily digestible flocks ; also any Bi} water 
germs of disease, as tuberculosis, from which the cow may be suffering I sion, 
are destroyed. EK. W. P. By th 
Is Milk Warmed by passing through the Centrifugsl jp" ** 
Machine? By F. Dancers and others (Bivd. Centr., 1882, 342)— ctlear 
Only a very slight rise of temperature has been observed ; in Lefeld’ appeai 
machine a fall of 025° was noticed, and in Laval’s a rise of 025°. By?" 


K. W. P. voL, 
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Absorption-spectrum of Ozone. By J. Cuappvis (Compt. renid., 
94, 858—860).—The paper contains a table giving the positions, in 
wave-lengths, of 11 bands, constituting the absorption-spectrum of 
ozone. The most characteristic of these bands are two between which 
falls the D line, and their respective limits are marked by the wave- 
lengths 609°5—593'5 and 577°0—560°0. By spectroscopic observa- 
tion mere traces of ozone may be detected if a gaseous column of 
sufficient length be examined. R. R. 


Absorption-spectrum of Nitrogen Tetroxide (Pernitric An- 


" hydride). By J. Cuappuis (Compt. rend., 94, 946—948).—When 
val nitrogen is introduced into the oxygen intended for the preparation 


of ozone, a compound of oxygen and nitrogen is formed, which gives 
a peculiar absorption-spectrum of fine dark lines. The positions of 
eight of these are given in the paper, the most characteristic lines 
being one corresponding to the wave-lengths 668—665, and another 
at 628—625. R. R. 


Colour of the Mediterranean and other Waters. By J. 
Airken (Proc. Roy. Soc. Edin., 110, 472—483).—The experiments 
were made with a view of determining whether selective reflection or 
absorption was the cause of the blue colour of water. Three different 
methods were adopted, and all three proved that the colour is due to 
selective absorption. A long tube closed at the end with a glass plate 
was sunk vertically in the water; as seen through this tube white 
objects appeared blue. In the second method a white object was 
looked at through a tube blackened internally and filled with water ; 
the water was found to absorb the red rays. The third method was 
to sink white and different coloured objects under water; then the 
white changed to blue; the red darkened, a very small depth of water 
sufficing to destroy the colour; yellow changed to green; purple 
changed to dark blue or violet. If the colour of the water were due 
to reflection, then the test colours would all have appeared deficient 
in blue, and it is shown that under these circumstances white becomes 


the BS yellow, and yellow deepens in tint. But selective absorption is in- 
nly sufficient to account for all the colour phenomena seen in water. The 
any 


water of the Mediterranean has numerons fine solid particles in suspen- 
sion, so that we have here both reflection and absorption occurring. 
By the first, all colours are reflected, and then the water by absorption 
strikes down the red rays, and only the blue are reflected to the sur- 
face. The solid particles determine the brilliancy, the absorption the 
colour. The colour of the particles in suspension influences the 
appearance of the water; thus yellow sand produces a green shade. 
In the Mediterranean the particles are whitish; when few particles 
VOL, XLII. ay 
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are present, the colour is deep blue, which becomes a chalky blue-green 


as the particles increase in number. It is from the shores that the é 
white particles are obtained : hence after high winds and consequently r 
greater attrition, the sea assumes a blue-green colour; the same 2 
reasoning accounts for the green colour close to shore, whilst further 
out blue is the prevailing tint. Exemination of the waters of Lakes i 
Como and Geneva, &c., showed that their remarkable colour arises fe 
from the same causes as already described. Loch Lomond presents an h 
exception ; a white surface submerged appears yellow, and the waters pe 
of this lake absorb most at the viol3t end of the spectrum. Carefy! = 
preparation of distilled water shows that it is unnecessary to suppose Br i 
the presence of impurities in water +o account for its colour, as the * 
colour is natural to it; but the addition of impurities affects the shade a 
of blue. When light from clouds falls on water, the surface reflection “ 
is so strong as to mask the natural colour, whilst light from a blue sky E 
is intensified. E. W. P.” FF 94 
Constitution of Solutions. By G. Kross (Ber.,15, 1243—1249) J 
—The absorption-speetrum of a‘solution which contains two or more wale 
colourless substances, does not always correspond with the sum of the BP gic. 
spectra of each substance taken separately, but often displacement, ov 
concentration of the bands, or even an entire derangement of the P 
spectrum occurs. It has not yet been decided whether these phenoraena H 
are due to chemical decomposition within the liquid, or arise merely gq . 
from physical causes; but recently the latter view has received the J mac] 
greater support. In order to examine this question, the author starts BP 999° 
from the view that if the phenomena are due to physical causes, then I heat; 
the spectra will be the same, whether the light passes through sola §% wc} 
tions of the two substances taken separately, and of given concentra BR q wir 
tion, or through a mixture of the two solutions of the same con 
centration mixed in the proportion 1:1, in a tube of double the Sp 
dimensions. Inthe year 1876, Burger made a series of experiments Ogrpy 


on this point, but the author takes exception to the form of apparatus 
used, on account of the number of reflections involved, which cause 
considerable diminution of the intensity of the light. The arrangement 
which the author adopted consists of two tubes, of internal width 
5 mm., with parallel glass plates of about 2 mm. thickness (through 
which the light falls), which is designated by a. A comparison wai 
drawn between the spectrum which resulted from the passage of the 
light through both these tubes placed parallel to one another, aufijgen te 
each filled with a separate solution, and that formed when the lighiiigNV 
passes through a mixture of the same solutions mixed in proportii 
1:1, through a tube of width 10 + a mm. Similarly, to compar 
three coloured substances three such tubes are taken, and the resultat! 
spectra are compared. Thus taking the case of pararosaniline and pict 
acid, the former gives a strong absorption-band from » 570°4—518? 
and the absorption decreases to \ 485, afterwards increasing from! 
429°6; the latter gives a strong absorption-spectrum from \ 483 
towards the violet end of the spectrum. On placing the absorptid 
tubes side by side, the same lines were observed, but on miving t 
solutions the spectrum was altered, the absorption-bands \ 570 
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5182 had disappeared, and there was a strong absorption from \ 576°9 
towards the violet, no colour being observable beyond \ 483°8. In 
this case the alteration in the spectrum is dependent on a chemical 
change in the liquid, viz., a formation of rosaniline picrate, and not to 
hysical causes. Similarly, the resultant spectrum of a mixed solution 
of cuprammonium sulphate and potassium dichromate is different 
from the spectrum of the two separate solutions, which points to a 
chemical change within the liquid. But mixed solutions of potassium 
mono- and di-chromate and of potassium permanganate and dichromate 
give spectra the same as the sum of the spectra of the two unmixed 
solutions. This method will be useful in indicating whether two or 
more dye-stuffs have any chemical action one on another, or can coexist 
without alteration. fe ie A 


Electrolysis of Distilled Water. By D. Tommasi (Compt. rend., 
94, 948—951).—The author describes some experiments which he has 
made on the electrolysis of water, using silver or copper positive elec- 
trodes, and which he believes tend to show that, contrary to the pre- 
valent opinion, water can be electrolysed, provided that the heat 
disengaged by the pile be at least equal to that absorbed by the decom- 
position of water into its elements (about 69 cals.). R. R. 


he 

a Heat Developed by Magnetisation. By Pirievx (Compt. rend., 
ely Bi) 94, 946)—On passing the alternating currents from a De Meéritens 
the J machine through an electro-magnet, the iron core became heated to 


200°. Cores made of non-magnetic metals were not so heated, and the 
heating of iron and steel cores increased with their coercive force, 
which appears to play the same part as the electrical resistance does in 
a wire. R. R. 


Specific Heat of Nitrogen Tetroxide. By Berruetor and 
Ocier (Compt. rend., 94, 916).—The molecular specific heat (i.e., 
referred to 46 grams) of nitrogen tetroxide, between 100° and 200° 
is + 17°4, which is higher than the sum of the specific heats of the 
constituent nitrogen and oxygen. Between 100° and 26°, the specific 
heat of nitrogen tetroxide is (contrary to what happens with all gases 
hitherto examined) much greater than between 200° and 100°. This is 
intelligible, as the heat of transformation is included, correspond- 
ng with the molecular work which gradually converts the nitro- 
en tetroxide from its theoretical density, agreeing with the formula 
‘0, = 4 vols. to a density nearly double. R. R. 


Haloid Salts of Silver and Potassium. By Berrueior (Compt. 
end., 94, 912—916).—In this paper, the thermic phenomena attending 
e formation of double iodides, chlorides, and bromides are examined. 
he results show that the displacement of hydrochloric acid from its 
mbination with oxide of silver by hydrobromie and_ hydriodic 
ids, free or combined with alkalis, readily takes place by reason of 
e thermic preponderance of these acids; and similarly the displace- 
ent of hydrobromic acid by hydriodic acid. These displacements 
ould be exclusive if there were neither acid salts nor double salts. 
By 2 


or ee 
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These double salts render possible the inverse actions with potassium 
cyanide, which are then total and attended by re-solution of the 


chloride, bromide, or iodide of silver. This is explained by the heat of : 
formation of the double cyanide, which is a salt stable in presence of . 
water, and capable of being formed in totality. in 
With the alkaline chlorides, bromides, and iodides, the reactions are 
parallel to that of the cyanide; but the inverse actions are limited by min 
the dissociation of the double salts. In all cases the results cor. Me 
respond with the thermic maximum. R. R. per 
Double Decompositions of the Haloid Salts of Mercury. = 
By BerrugLor (Compt. rend., 94, 760—765).—Here the author gives ee 
the results of the concluding experiments in his long investigation on t : 
the reactions between the haloid salts of mercury, the haloid acids, and " 
the salts of potassium. The results of his researches on these re. 
actions are thus summed up :— ma 
In presence of the halotd acids, the acid that develops most heat ? 
combines by preference with the mercuric oxide, without regard to the ! 
so-called affinities, or to solubility and insolubility; and the reaction : 
is complete, provided no secondary compounds are formed, such as = 
acid salts, acid hydrates, or double salts. But when the heat of for. phi 
mation of these secondary compounds exceeds the difference between wh 
the heats of neutralisation, then there is division of the acids ; and this tae 
division is governed by different laws, according as it gives rise to by¢ 
soluble substances or to precipitates. In the former case, the action ond 
depends on the proportion between the quantities of the reagents _ 
present; in the latter, on the proportions existing at the contact of 7. 
the liquid and the precipitate, in aceord with the principle of surfaces 4 ' 
of separation, and the rules laid down by Ditté. ” 
In the presence of alkaline salts, the like considerations determine _ 
the reactions, for the system disengaging the greatest amount of heat _ 
is formed, whether the substances are soluble or insoluble. Thus 
Berthollet’s laws are sometimes followed, sometimes contravened, _ 
according as they accord with thermochemical principles, or cor L 
tradict them. Pre: 
The above results hold good in the minutest particulars, and are (i 
accurately verified by the numerical determinations; they set aside ha 
all the hypotheses concerning coefficients of specific affinities, and a 
accord in every respect with the principles set forth in the author's rie 
Essai de Mécanique chimique. R. RB. (i 
Expansion of the Alums. By W. Sprina (Ber., 15, 1254- wn 
1257).—The author has made a series of determinations of the tae 
volumes and specific gravities of ammonium-, potassium-, caesium- and a 
rubidium-aluminium alums and of potassium-chromium alum. Apart Sal 
from the consideration that the alums expand rapidly, about 60’, 0 thie 
account of an internal decomposition, the author, for the linear 0 sien 
efficient-expansion k between O—60°, finds values varying betwee con 
00000246 and 0:0000267, which is within the limits of experiment solul 
error. This result of the quality of the expansion-coeflicient values by tl 


for the alums is in accordance with the well-known fact that larg 
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crystals of one alum may be formed from the nucleus of another, to 
form compounds of varying composition. It is also probable that the 
alums have the same coefficient of compression ; and if this hypothesis 
were correct, there should exist the same simple relation between 
isomorphous bodies which obtains among gases, ¢.e., equal volumes of 
isomorphous bodies, under the same conditions, should contain the 
same number of molecules. In confirmation of this hypothesis, the 
author shows that the sp. gr. at 0° of the alums divided by their mole- 
cular weight gives a constant quotient within the limits of experimental 
error. ‘This comparison between the physical properties of gases and 
isomorphous compounds is further borne out by the consideration, 
that two isomorphous bodies, like two gases, interdiffuse and mix 
together in every proportion without arriving at a point of saturation. 
The author proposes to examine the properties of other isomorphous 
groups, in order to ascertain whether Avogadro’s law is available for 
the determination of the molecular weight of solids. = a 


Ammonium Bisulphide and Ammonium Cyanide. By Isam- 
Bert (Compt. rend., 94, 958—960).—In a mixture of hydrogen sul- 
hide and ammonia gases, each gas exercises the same pressure, 
whether it be free or combined, and therefore the pressure of one of 


the gases is inversely as the pressure of the other. Ina mixture of 


hydrocyanic acid and ammonia, the tensions of the hydrocyanic acid 
and of the ammonium cyanide regularly increase with the tempe- 
rature; the tensions of the cyanide, in presence of an excess of hydro- 
cyanic acid, are the same as those of hydrocyanic acid ; and in presence 
of an excess of ammonia gas, the tensions of hydrocyanic acid follow 
the same law as that enunciated for ammonium sulphide. But the 
seeming confirmation of Engel and Moitessier’s law is merely the con- 
sequence of a species of compensation; and in all cases we can draw 
just conclusions as to what occurs in a mixture of vapours of different 
kinds, only from the results of analysis. R. R. 


Law of Solubility of Carbonic Anhydride in Water at High 
Pressures. By S. Wropiewski (Compt. rend., 94, 1355—1357). 

(i.) The temperature remaining constant, the coefficient of saturation, 
ie., the volume of gas (taken at O° and 760 mm. pressure), dissolved in 
lec. water, increases less rapidly than the pressure, aithough tending 
towards a definite limit. 

(ii.) The pressure remaining constant, the coefficient of solubility in- 
creases as the temperature decreases. 

These laws, which are supported by a table detailing the author's 
results, are not in accordance with the results of Khanikoff and Lou- 
guinine, who found that under a pressure of four atmospheres the 
solubility increased at a slightly greater rate than the pressure, but 
this incorrect conclusion is due to a double error in the method of cal- 
culation employed. When this error is corrected, the results fully 
confirm the above laws. A certain relation exists between the laws of 
solubility and the formation of the hydrate CO, + 8H.O (discovered 
by the author), which make it probable that the conditions for the 
formation of the hydrate CO, + H.O can never be realised. 


™ ee 
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It is evident that a hydrate can only be formed under pressure when 


the water contains in solution a sufficient quantity of the gas to form that by 
hydrate. In the case of CO, + 8H.0O, the coefficient of solubility | 
S = 155; at 30 atmospheres, S = 33°74, and on increasing the pres. ox 
sure, the gas liquefies, and the two liquids evaporate ; but on lowering 
the temperature of the gas in contact with the water (probably until 
it reaches the temperature at which its solubility corresponds with the 
composition of the hydrate), the hydrate is formed, either on the sides 
of the tube where the layer of water is very thin, or at the free surface 
of the liquid, 7.e., where the decrease in temperature has taken place, 
it was impossible to convert a large volume of water into the hydrate, 
since it froze before the whole of it was saturated. It was there. 
fore necessary to take a small drop of water and expose it over a large 
surface. For the formation of CO, + H,O, 8 = 1236, the pressure I 
corresponding with this solubility (admitting the possibility of obtaining spo 
such a pressure) could oly be obtained at a temperature so low that glo 
the probability is greatly in favour of the water freezing before it is tair 
reached. ord 
The experiments were carried out in the apparatus described by the It x 
author (ibid., 94, 954). L. T. O'S. oxy 
C 
Absorption of Gases by Platinum. By Berrue.or (Compt. plat 
rend., 94, 1377—1383).—Absorption of Hydrogen.—(1.) By spongy the 
platinum. Spongy platinum absorbs several times its volume of 
hydrogen, forming a hydride which is not decomposed at a tempura. 
ture of 200°, only 1 vol. of gas being expelled at that temperature. 
When oxygen in the cold is passed into the vacuous globe containing 
the hydride, water is formed, with evolution of 50 cals. per lt 
grams oxygen, from which it may be deduced that 1 gram of hydrogen 
absorbed by spongy platinum and capable of being oxidised in the T 
cold by free oxygen, evolves 9°5 cals. (2.) By platinum reduced by rate 
formic acid. The platinum thus prepared evolved no gas when heated abou 
in a vacuum to 500—600°, and 62°255 grams absorbed 0°0542 gram und 
hydrogen in the cold, with evolution of 14°2 cals. per gram of hydrogen and 
absorbed, and formation of two hydrides: in a vacuum this loses part 
23 ¢.c. or 0°02 gram hydrogen, and on passing oxygen over it, the TI 
increase of weight is 0°0765 gram with development of 51°6 cals. per of p 
16 grams oxygen, which is equivalent to 0°0091 gram of hydrogen. units 
Consequently 0°0226 gram of hydrogen, or nearly two-thirds of the gas, oxyg 
remains as a hydride, which is not oxidised by oxygen in the cold. (14°: 
This hydride is decomposed by gradually heating it to the temperature howe 
at which glass softens. The heat of formation of the less stable hydride how 
is + 8°7 cals., H = 1 gram, that of the more stable being nearly double, very 
or+17 cals. The proportion of the total weight of hydrogen absorbed Oy 
to platinum = 1 to 20, while in the more stable hydride it is 1 to 30. const 
(3.) By platinum black. This substance, prepared by the reduction of HM cease 
platinum in alkaline solutions, is always found to contain large qual- of hy 
tities of oxygen as sub-oxides. The hydrogen absorbed is used partly absor 
in the reduction of the oxide, partly in the formation of hydride Ag 
The absorption of hydrogen in this case is attended with the evolutio so 
its su 


of + 12 cals. per gram of gas absorbed, but a small quantity of water 


~~. 
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isformed at the same time. Of the hydrogen absorbed, jth is oxidised 
by oxygen in the cold, whilst #ths require a higher temperature. 

Absorption of Oxygen.—The heat disengaged by the absorption of 
oxygen by the different forms of platinum is very small :— 


Spongy platinum (117°6 grams) ............ 0°0083 cal. 
Platinum reduced by formic acid (66°3. grams) O°0094 ,, 
Platinum black heated in a vacuum to melting 

point of glass (72 grams) ...........++45- 00053. ,, 
Black prepared at low temperature saturated 

with hydrogen, and then exposed to the air 

for some time (45'1 grams)...........0+00- 00180 ,, 


In calculating the small volumes to which these numbers corre- 
spond from the increase in weight of the platinum, the capacity of the 
globe and the density of platinum, very divergent results were ob- 
tained, being in some’ cases negative, showing that the sp. gr. of 
ordinary platinum differs from those of the black and other varieties. 
It may, however, be assumed that the heat evolved per equivalent of 
oxygen absorbed is considerable. 

Change of State of Platinum Black.—The heat evolved when 
platinum black, heated to 200°, is treated with oxygen, decreases with 


1 the number of times it has been subjected to that temperature. 
of 

“ Black heated, once to 200° (959 grams) = +0°0595 cal. 
re. i twice ,, a =+0°0469 ,, 

ng bs four times - =+0°0125 ,, 

lt - five times - =+00116 ,, 


The volumes absorbed were so small that they could not be accu- 
rately determined, but the amount of heat evolved in the first case is 
about 92 cals. per gram. These results show that the platinum black 
undergoes a gradual change of state. Owing to the ready formation 
and instability of these hydrides and oxides, they play an important 
part in the reactions which take place in presence of platinum. 

The electromotive force necessary to-decompose water in presence 
of platinum is equal to the difference between the number of heat- 
units (cal. 34°5) absorbed in the separation of the hydrogen and 
oxygen, and the sum of those liberated in the formation of hydride 


ld, (14-2 or even 17°0 cals.) and in the formation of the oxides, which, 
i however, is unknown, but probably is very great, and this explains 


how the electrolytic indices are capable of measurement even with 
very feeble currents. 

Owing to the various changes which take place beth in the chemical 
constitution and conductivity of the electrodes, the reaction soon 


of MH ceases. Thus the negative electrode which absorbs large quantities 
all of hydrogen will act differently from the positive electrode, which 
tly absorbs only minute quantities of hydrogen. 


Again, the ignition of a mixture of hydrogen and oxygen by 
platinum is due to formation of a hydride with liberation of heat, and 
its subsequent oxidation with a further development of heat, and these 


We 
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two reactions continue and raise the temperature until finally it js sili 
sufficiently high to ignite the gaseous mixture. L. T. O'S. ele! 
the 
Relation of Molecular Volume to Atomic Combination. By, the 
R. Scuirr (Ber., 15, 1270—1274).—This paper is a preliminary com- smi 
munication on molecular volumes, based on the author’s method of deter. afi 
mination of the specific gravity of liquids at their boiling points. Buff } 
has previously supposed that the atomic volume of carbon in organic of « 
compound varies with the degree of valency. The author considers of ( 
that Kopp’s values, C = 11, H = 5°5, must be considered merely as Bu 
averages, and among fifty substances examined he cites only four cases elec 
in which the difference between the found and calculated values was 
one unit or less. The atomic volume of carbon varies not only with 
the degree of quantivalence, but also, the quantivalence being the same, 
with the method of combination. The results of the authors show 
that in the fatty series the normal compounds have, with higher 
boiling point, lower sp. gr. and larger molecular volume, but the 
secondary compounds have with lower boiling point higher sp. gr. 
and smaller molecular volume; whilst in aromatic compounds the normal N 
compounds have lower boiling point, higher sp. gr., and smaller Sur 
molecular volume, but secondary compounds have higher boiling point, Mor 
lower sp. gr., and larger molecular volume. Thus the normal substances nitr 
of one series are comparable with the secondary compounds of the pres 
other. Following this rule, it is found that two comparable substaners, and 
of which the first contains four hydrogen-atoms more, and two carbon- cont 
atoms less than the second, possess equal molecular volumes; as for pary 
instance the following pairs of substances :— ledg 
Normal hexane C,H, = 139°7 [ Secondary hexane = 138'7. ont 
fsnct .» CeHio = 139°7 ‘ Ethylbenzene .. = 138°9. “i 
A comparison of series of saturated compounds, which contain an is U 
equal number of carbon- and a variable number of hydrogen-atoms, 2. 
shows that the atomic volume of hydrogen is 56. The volume dif: com 
ference for one or more so-called double bonds can be ascertained of tl 
either (1) by a comparison of two saturated and one unsaturated resu 
compound which contain the same number of carbon-, but variable 3. 
numbers of hydrogen-atoms, or (2) by a comparison of a saturated of a 
and unsaturated compound which differ from another by 2H. also 
Thus according to (1) by comparison of diisobutyl, C,H), caprylene, into 
C.H,,, and ethyl-benzene, CsHi, the value of the double bond is 4°07. expl 
According to (2) by comparison of normal propyl and allyl alcohol meas 
the value of the double bond is 410. A series of such examples shows mag 
that each so-called double bond or every “ deficit” raises the atomic tT 
volume by about 4 units, a result which agrees with the view that the atter 
double bond is a looser form of combination than the single bond (cf. Rat 
Briihl, this vol., 446). Vv... OY Pre 
Pre 
Affinity Value of the Silicofluorides of the Metals, 4s Pre 
Deduced from the Law of Smallest Volumes. By W. Miite- Tot 


Erzpacn (Ber., 15, 1301—1303).—The author has examined the 
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silicofluorides, in order to determine whether the most electropositive 
element, cesium, follows the law that the elements tend to arrange 
themselves ultimately in those forms of combination which occupy 
the smallest volumes (cf. this vol., pp. 137 and 451). From this law of 
smallest volumes the author finds that the metals with regard to the 
affinity-volumes of the complex grouping Sif follow the series Cs, Rb, 
K, Na, Ba, which is identical with that deduced from a comparison 
of other compounds of these metals. This confirms the observation 
of Gottenberg on the strong affinity of cesium for oxygen, and those of 
Bunsen and Kirchhoff, which showed that rubidium amalgam was 
electropositive to potassium, but electronegative to cwsium amalgam. 


a. a 


Inorganic Chemistry. 


Numerical Results of the Mean Ratio of Oxygen to the 
Sum of Oxygen and Nitrogen in Atmospheric Air. By E. W. 
Mortey (Chem. News, 45, 283).—Since the proportion of oxygen to 
nitrogen in the air varies almost as incessantly as its temperature or 
pressure, the mean value can be accurately ascertained only by regular 
and continuous observation. A series of daily analyses in duplicate, 
continued for six months, although undertaken for a very different: 
parpose, is therefore of some interest as contributing to the know- 
ledge of this constant. The result is affected with errors, depending 
on the following causes :— 

1. The most serious uncertainty depends on the uncertainty of the 
calibration of the eudiometer. The probable error of the mean result 
is U'0014 per cent. 

2. The second source of uncertainty depends on the fact that the 
composition of the air is variable. Owing to this variation, the result 
of the number of samples analysed is as likely as not to differ from the 
result from an unlimited number of samples by 0°0009 per cent. 

3. The third source of uncertainty depends on the accidental errors 
of analysis. The probable error is 0°0002 per cent. This result is 
also affected with one source of error, which has not yet been taken 
into account. It is due to the fact that the eudiometer tube after the 
explosion contains a larger volume of water than at the previous 
measurement. The author does not see clearly how to determine the 
magnitude of this error. 

The mean composition of the air and the magnitude of the errors 
attending the determination may be stated as follows :— 


Ratio of oxygen to sum of oxygen and nitrogen.. 20°9490 per cent. 
Probable error from imperfect calibration ......  0°0014 
Probable error from variation in ratio.......... 0°0009 
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Some Conclusions as to the Cause of the frequent Fluc. ] 
tuations in the Ratio of Oxygen to Nitrogen in the Air at (Be 
different Times. By E. W. Mortey (Chem. News, 45, 284).—The aci 
author has made duplicate analyses of air collected at Hudson, Ohio, gar 
on every day, from January Ist to June 30th, 1880, and has been fur. elec 
nished with the thrice-daily maps of the state of the weather for the The 
same interval. From a comparison between these maps and the results 187 
of his analyses, the author deduces some interesting conclusions, serving yiel 
to confirm the notion that most of the variations in the amount of pre 
oxygen are caused by the vertical descent of air from above. He finds Silt 
this notion strikingly confirmed in some cases, in which he was for. pha 
merly of opinion that Loomis’ suggestion that the cold was caused by hyd 
the descent, could not be admitted. It was found that some depres. nitr 
sions of temperature are caused by such descent, and at such times is f 
the amount of oxygen falls promptly at the beginning of the cold, prec 
But with the times of depression of temperature remarkable for their nitr 
suddenness and severity, a vertical descent of cold air seems to be the 10g 
effect and not the cause. The descent follows the cold by a day or 
two or more, and at the time when the signal service maps lead the E 
author to suppose the descent has begun, and not till then, the fall rend 
in oxygen occurs. D. B. = 

Amount of Carbonic Anhydride in the Atmosphere at pres 
Caléves, near Nyon, Switzerland, Altitude 420m. By Risitr tube 
(Compt. rend., 94, 1390—1391). pres 

taer 
Volumes in 10,000. resu. 
B ; _, the 

Mean for Maximum Minimum 
month. for month. for month. Si 
1872. August .. 2998 3°492 on %th 2°616 on 2nd. Dun 
September .. 3°020 3123 ,, 12th 2530 ,, 5th. the s 
October .. 2953 3:067 ,, 25th 2°798 ,, 20th. ordit 
November .. 3°043 3°204 ,, 1ldth 2°867 ,, Ist. tions 
December .. 3°058 3215 ,, 1llth 2°919 ,, 17th. first 
1873. January .... 3016 3:094 ,, 29th 2°889 ,, 30th. was | 
February.... 3045 3:196 ,, 28th 2°820 ,, 20th. his ‘ 
March ...... 088 3:239 ,, 26th 2°914 ,, 20th. was 
ae 3°053 3261 ,, Ist 2°861 ,, 28th. therr 
PERS 33139 3°336 ,, 3rd 2°880 ,, 25th. the § 
PN SS wetness 37062 3318 ,, 8th 2°653 ,, 22nd. the 
Pee eer ee 2944 3128 ,, Ist 2°665 ,, 7th. as ex 
on, a 
Annual value 3°035 L. T. O'S. benes 
acid, 

Composition of Hydrated Carbonic Acid. By S. Wrostewstl satur 
(Compt. rend., 94, 954—958).—The experiments described in this whiel 
paper lead the author to conclude that at the temperature of 0°, an burn 
under the pressure of about 16 atmospheres, carbonic anhydride unites sulph 
with water to form a hydrate of the composition CO, + 8H,0. caret 

R. BR. a len 
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New Method of Preparing Hyponitrous Acid. By W. Zory 
(Ber., 15, 1258—1259).—The methods of preparing hyponitrous 
acid by the reduction of sodium nitrate or nitrite with sodium amal- 
gam, or by the electrolysis of these salts with mercury as a negative 
electrode, are costly, and involve a considerable expenditure of time. 
The author finds that the method proposed by Menke (this Journal, 
1878, 401), which consists in melting sodium nitrate with iron filings, 
yields no hyponitrite. It is shown in the present paper that freshly 
precipitated ferrous hydroxide reduces nitrates and nitrites readily. 
Silver hyponitrite may easily be obtained by this means. Ferrous sul- 
phate is precipitated with milk of lime; the thick paste of ferrous 
hydroxide and calcium sulphate is then added to a solution of sodium 
nitrite, and the whole mixture is left in a cool place; the solution 
is filtered; and the filtrate, after neutralisation with acetic acid, is 
precipitated by silver nitrate, which throws down pare silver hypo- 
nitrite. From 1 kilo. ferrous sulphate and 100 grams nitrite, about 
10 grams of the silver salt were obtained. fa 


Hydrate of Hydrogen Sulphide. By De Forcranp (Compt. 
rend., 94, 967).—A crystallised hydrate of hydrogen sulphide is formed 
under a pressure of 17 atmospheres at ordinary temperatures, but at 
30° it is decomposed, even under considerable pressures. When the 
pressure exceeds 23 atmospheres, the gas entirely disappears; and the 
tube contains only two liquids, which cannot be made to combine by 
pressure. This hydrate has not therefore a fusing point proper, but 
there is a critical point of decomposition at about 30°. From the 
results of some preliminary attempts at determining its composition 
the author is inclined to regard it as H,S,15H,O. R. R. 


Solubility of Sulphurous Oxide in Sulphuric Acid. By J. T. 
Duyn (Chem. News, 45, 270—272).—The author, having determined 
the solubility of sulphurous oxide in concentrated sulphuric acid at the 
ordinary temperature, thought it desirable to extend the determina- 
tions to other temperatures and to other strengths of acid. In the 
first place the solubility in concentrated acid at different temperatures 
was determined, making use of the apparatus described by Bunsen in 
his “ Gasometry ” with a very slight modification. A large test-tube 
was fitted with a cork pierced by three holes; through the first a 
thermometer was inserted; through the second passed the tube from 
the SO, supply down to the bottom of the test-tube; and through 
the third passed a glass tube bent twice at right angles, which served 
as exit-tube for the superfluous gas while the saturation was going 
on, and by simply pushing it down through the cork until it dipped 
beneath the acid, was converted into a delivery-tube for the saturated 
acid. In this apparatus was placed about 50 c.c. of the acid to be 
saturated, and the whole was then placed in a large beaker of water, 
which could be kept at any temperature by the help of a Bunsen 
burner and an electric thermostat. A moderately rapid current of 
sulphurous oxide prepared from copper and pure sulphuric acid, and 
carefully dried, was now passed through the acid in the apparatus for 
a length of time sufficiently great to insure the complete saturation of 
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the acid. The exit-tube was now pushed down into the acid (an cay 
beneath the level of the SO, delivery-tube, so as to avoid accidental hat 
entrance of bubbles into it), and the pressure of the sulphurous oxide stit 
still entering the vessel forced the liquid out through the tube. [; acu 
was allowed to flow into a small stoppered bottle, the capacity and bor 
weight of which were known; the delivery-tube went to the bottom red 
of the bottle, and the gas gradually and quietly displaced the air, of 
When the bottle was full and had overflowed for some time, the duc 
delivery-tube was slowly withdrawn and the stopper immediately I 
inserted. Thus a known volume of the saturated acid was obtained act. 
without any escape of sulphurous oxide ; it was then weighed, and the bro 
sulphurous oxide determined by opening the bottle under a known me' 
quantity of standard solution of potassium dichromate, allowing time pos 
for the complete diffusion of the gas out of its bottle, and determin. 
ing the unaltered dichromate by adding excess of standard ferrons 
sulphate and titrating back with potassium permanganate. In the : 
next place the solubility in acids of different strengths at about the ‘ 
ordinary temperature was determined. A known quantity of the 148 
acid used was saturated in the apparatus originally used, and a the 
weighed drying tube was attached to the exit-tube during the passage 3H 
of the gas so as to catch any moisture carried off by the sulphurous | 
acid. This tube was again weighed at the end of the trial, and from = 
the gain in weight any alteration in the composition of the acid used re 
could be easily calculated. The dilute acids used were prepared by pe 
mixing concentrated acids of 1°840 sp. gr. with water, and their com- = 
position was inferred from a determination of their sp. gr. The results 
which are tabulated in the original paper lead to the following con- ti 
clusions:—The addition of water to sulphuric acid at first lowers the we 
solubility coefficient. The coefficient diminishes rapidly on the addi- - 
tion of water so as to reach a minimum between H.SO, and ( 
H,S0,,2H,0 ; this minimum occurs probably at H,SO,,H,0, for which crys 
acid the coeflicient is little more than two-thirds of that for ( 
H.SO,. On the further addition of water the coefficient again rises — 
rapidly, although not quite so rapidly as it fell, so that the solubility = 
in H.SO,,4H.0 is almost the same as that in H,SO, Beyond this 1 
point the coefficient slowly rises with dilution. (sol 
In conclusion, the author mentions that it is interesting to note that 
not only does the minimum solubility of carbonic dioxide corresponi 
in position with that of sulphurous acid, but the proportion which the 
minimum coefficient bears to that for sulphuric acid is nearly the sawe Wh 
in both cases. D. B. app 
ver 
Boiling Point of Zine. By L. Troosr (Compt. rend., 94, 788)— (Roya 
The author, referring to a paper published by Violle, calls attention afte 
the fact of his having, in 1863, determined the boiling point of the zine equi 
of commerce, and found it to be 942° as the mean of 27 a glas 
; R. hh. eva 
Cuproso-cupric Sulphites. By A. Erarv (Compt. rend., 94 
1422—1425).—Chevreul’s salt, Cu.S0.,2H,0, does not unite with 
sodium bisulphite, but by mixing it with a solution of the bisulphite (Co, 


(sp. gr. 1°26) and exposing it to the action of the air to oxidise the 
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cuprous sulphite, a yellow precipitate is formed, consisting of prisms 
having the composition Cu,,Nas8,,0,; + 18H,O, and a probable con- 
stitution S,0,2(Cu,)Cu",Cu”,Na,H».S,0..H, + 5H,0, which is called 
acid cuproso-cupric sodium octosulphite. Sulphurous anhydride con- 
yerts it into Chevreul’s salt. It is as readily prepared by the partial 
reduction of cupric oxide by sulphurous anhydride as by the oxidation 
of salt rich in cuprous oxide. Thus it may be prepared by the re- 
duction of cupric sulphate or acetate by sodium bisulphite. 

By treating Chevreul’s salt with excess of sodium bisulphite, or by 
acting on the yellow compound with sodium bisulphite, a dark red- 
brown compound is formed, crystallising in brilliant red leaflets with a 
metallic lustre resembling that of the platinocyanides. It has the com- 
position S,O.;CuyNas + 9H,0, and the probable constitution 


$,0..Cu',Cu"’,( Hy.) NasH2. L. . A O'S. 


Mercurous Chromates. By P. and M. M. Ricurer (Ber., 15, 
1489 —1492).—Normal mercurous chromate, Hg,CrQ,, is converted by 
the action of alkalis into a black substance the composition of which, 
according to the authors’ analyses, is represented by the formula 
3Hg,0,CrO;. The product of the reaction of mercurous nitrate and 
potassium monochromate is always the normal mercurous chromate, 
and not the compound 4Hg,0,3CrOs, as stated by Gmelin; the forma- 
tion of a compound of this, or of any composition differing from the 
normal, is considered by the authors as due to impurities, probably to 
nitrite in the mercurous nitrate. 

The action of ammonia on the chromates takes place in two direc- 
tions, according to the solubility or insolubility of the hydroxides of 
their basyls. 

(1.) In the former case the ammonia enters the molecule to form a 
crystalline metallammoniochromate, e.g., Cu, Ni, Co, Ag, Zn, Cd. 

(2.) In the case of metals whose hydroxides are insoluble in 
ammonia, e.g., Pb, Fe, Hg, Au, Pt, Bi, U, Ce, Di, La, the ammonia 
simply decomposes the chromates, with formation of ammonium 
chromate. 

The decomposition of mercurous chromate by potassium cyanide 
(solution) is represented by the equation— 


When the mercurons salt is in excess, however, mercurous cyanide 
appears to be formed as a dark-green amorphous precipitate, but is 
very unstable. From the solution containing excess of potassium 
cyanide the double salt 3Hg(CN)2,2K;CrO, erystallises in plates, 
after atime. The mercury which is formed according to the above 
equation, is a black precipitate which may be employed for “ silvering”’ 
glass; if it is spread over a glass plate and the water allowed to 
evaporate, a coherent film of metal is obtained. Gwe 


Action of Acid Solutions on Stannous Oxide. By A. Dirre 
(Compt. rend., 94, 792—794).—With regard to their action on stan- 
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nous hydroxide suspended in boiling water, acids may be divided into of 
two classes, namely, those which form salts with stannous oxide sul 
entirely decomposible by boiling water, yielding crystallised stannous for 
oxide, and those which form tin salts not decomposible by water or sta 
decomposible only with stable sub-salts, and never yield the anhydrous pot 
crystallised oxide. Salts of acids of the first class, if capable of pot 
decomposition by water with liberation of acid, behave like the acids tiol 
themselves. R. R, si 
for 
Action of Alkaline Solutions on Stannous Oxide. By A but 
Dirre (Compt. rend., 94, 864—866).—With regard to their action on the 
stannous oxide, alkaline solutions may be divided into two classes. Those 
of the first class, containing potassium, sodium, and barium hydroxide, I 
transform the stannous hydroxide into anhydrous crystallised oxide, way 
with accompanying phenomena of a more or less complex character, ie 
The second class, of which ammonia is an example, do not sensibly (3. 
dissolve, or in any way act on stannous hydroxide. R. R. dike 
Dimorphism of Stannic Oxide. By M. Levy and L. Bovrcros Fy; . 
(Compt. rend., 94, 1365—1366).—By fusing 1 part of stannic oxide whe 
with 4 parts sodium carbonate at a bright-red heat in a platirum but 
crucible, and treating the fused mass with dilute nitric acid, fragile send 
hexagonal plates are obtained (sp. gr. 67) of a more or less yellow old 
colour, somewhat resembling mosaic gold. They are attacked by e T 
acids with difficulty, although more readily than the crystals of zircon The 
(ibid., 94, 812). On analysis, the following results were obtained :— 0-02 
Sn. Pt. O. of 
51-94 29-48 1958 = 100-00. ond 
The platinum was derived from the crucible, and the alloy of tin 
and platinum, obtained by reducing the oxide, contained the metals in 
the proportions required for the formula Sn;Pty. It also contains A 
0125 iridium. The hexagonal crystals, therefore, have the formula of and 
cassiterite, and stannic oxide, like zircon, is dimorphous, and presents rend 
a crystalline form analogous to tridymite. The isomorphism of tin whic 
with platinum and zirconium is also proved. L. T. O'S. a 
Action of Alkaline Sulphides on Stannous Sulphides. By By “Pt 
A. Drrre (Compt. rend., 94, 1419—1422).—A solution of potassium fig Spl 
sulphide, containing 20 per cent. K.S, has but little action on stannous exper 
sulphide at the ordinary temperature, but more concentrated solu- aren 
tions act on it more quickly (according to their degree of concentra- the re 
tion), with formation of potassium thiostannate and metallic tin, the a 
2SnS + K.S = K.S,Sn8, + Sn: this is analogous to the formation water 
of potassium stannate and metallic tin from stannous oxide and potas perati 
sium hydroxide. This accounts for the reprecipitation of the tin a are il] 
stannic sulphide after the addition of an acid to the alkaline solution. acetat 
If the alkaline solution be very concentrated, a further reaction takes _ I 
place; the potassium sulphide acts on the metallic tin, forming a 
potassium thiostannate and potassium hydroxide, and hydrogen 3 ook | 
evolved, Sn + 3K,8 + H,O = SnS,,K,8 + 4KHO+2H;. " Evolation i '° Pre 
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of hydrogen also takes place when metallic tin is heated with potassium 
sulphide. In presence of air, potassium sulphide is decomposed with 
formation of potassium hydroxide, the sulphur uniting with the 
stannous sulphide, forming stannic sulphide, which is dissolved by the 
potassium sulphide. Stannous oxide is also formed by the action of 
potassium hydroxide on the stannous sulphide. In concentrated solu- 
tion, the stannous sulphide is decomposed, with formation of potas- 
sium thiostannate and metallic tin, whilst the potassium hydroxide 
formed holds the stannous oxide in solution as potassium stannate ; 
but the presence of sufficient quantity of a potassium sulphide prevents 
the formation of stannous oxide. L. T. O'S. 


Properties and Atomic Weight of Uranium. By C. Zinmer- 
wann (Ber., 15, 847—851).—Chemically pure uranium can be pre- 
pared by heating in a closed iron crucible a mixture of sodium 
(3—4 parts), uranium tetrachloride (10 parts), and fused sodium chlo- 
ride. If the crucible is brought to a white heat, the metal is obtained 
in compact masses. Uranium is asilver-white metal, softer than steel. 
It oxidises slowly on exposure to the air, and takes fire and burns 
when heated. In compact masses, it resists the action of nitric acid, 
but the finely divided metal dissolves easily. Hydrochloric acid 
readily attacks uranium. Mercury, silver, copper, tin, platinum, and 
gold are precipitated from their solutions by metallic uranium. 

The specific gravity of uranium is 18°7, compared with water at 4°. 
The atomic volume is 12°8. The specific heat of the metal at 100° is 
002765, and its atomic heat is 6-64 (Ur = 240). The vapour-density 
of the volatile compounds and the specific heat of the metal confirm 
the accuracy of Mendelejeff’s hypothesis, that the atomic weight of 
uranium is 240. W. C. W. 


Action of Hydrogen Sulphide on Saline Solutions of Nickel 
and other Metals of the same Group. By H. Bavnicyy (Compt. 
rend., 94, 961—963).—The author refers to the discordant statements 
which have been made as to the action of hydrogen sulphide on solu- 
tions of salts of nickel, cobalt, iron, zinc, &c. He asserts that under 
certain conditions, nickel, cobalt, and zinc may be completely pre- 
cipitated from solutions of their chlorides and sulphates by hydrogen 
sulphide, and that iron may also be partially precipitated. Different 
experimenters, having operated under different conditions, have 
arrived at conclusions which are correct only for particular cases, and 
the results vary according to the dilution of the liquid; the nature ox 
the acid of the salts; the proportions of acid and base ; of free acid and 
water ; the degree of saturation with the hydrogen sulphide ; the tem- 
perature ; and the duration of the experiment. These observations 
are illustrated by two comparative experiments with solutions of nickel 
acetate towhich different proportions (60 : 1 and 20: 1) of free acetic 
acid had been added. In 24 hours, nearly the whole of the nickel had 
been precipitated in the latter case, whilst in the former no change 
took place until after the lapse of several days, when the nickel began 
to precipitate very slowly. R. R. 
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Hydrogen Nickel Sulphide. By H. Bausiayy (Compt. rend., 94, 


1417).—The progressive formation of nickel sulphide when sulphuretted ¥ 
hydrogen is passed into a solution of nickel sulphate is shown to be due be 
to the formation of a hydrosulphide. The analysis is carried out ing he 
flask, into the neck of which are sealed two bulbs of equal capacities, 3} 
and having a file mark on the neck of each. A solution of normal 
nickel sulphate is introduced into the flask, which is then saturated 4, 
with sulphuretted hydrogen at 0°, and the flask sealed up. After the = 
mixture has attained the surrounding temperature, the flask js br: 
inclined and the greater portion of the precipitate (absolutely free th 
from sulphur) is received into one of the bulbs, together with - 
some of the solution, whilst the clear solution is poured into the other, 
called the ¢est-tube, taking care that it contains no trace of the pre. bs 
cipitate. The temperature of the flask is then reduced to 0°, and the 2M 
two bulbs broken off at the file mark and introduced into separate flasks Ra 
containing fuming nitric acid, which are then sealed before the blov- fo ' 
ipe. o 

When the oxidation is complete, the sulphuric acid (due to the oxi- hy¢ 
dation of sulphuretted hydrogen and to decomposition of sulphide and = 
undecomposed sulphate) and nickel are estimated in the contents of > 
each bulb, and from these data the quantity of undecomposed sulphate, wit 
and the proportion of nickel to sulphur in the precipitate, are diss 
obtained. 

It was found that the quantity of free sulphuretted hydrogen in che . 
contents of the test-tube corresponded exactly to that required by the (Jon 
coefficient of solubility of the gas in water at 0°, whilst that in the the 
other bulb was in excess, and this is due to the formation of a hydrogen duce 
nickel sulphide; the proportion of hydrosulphide to normal sulphide — 
varies, the maximum being about 14 per cent. oom 

On repeating the same experiments with zinc sulphate, an excess of f P 
sulphur was found in the bulb containing the zine sulphide. The acil 
author has shown that nickel sulphide acts on acid nickel sulphate in palla 
presence of sulphuretted hydrogen, whilst zinc sulphide under similar te 
conditions does not; and inversely zinc sulphate in acid solution is " 
not precipitated in presence of sulphuretted hydrogen by the sulphides grey 
which precipitate nickel. This difference can be due only to a dif. enna 
ference between the combinations of nickel and zinc with sulphuretted aa 
hydrogen. L. T. O'S. Pa 

Action of Ozone on Manganous Salts. By Maquenne (Compt. yt 
rend., 94, 795—797).—The precipitation of manganous salts by ozone y Be 
is not so simple a reaction as is generally supposed, for experiments _ 
described in this paper show that it must be regarded as the result of Ot par 
a secondary action between the untransformed portion of the salt aud - " 
the permanganic acid produced by immediate oxidation. This result wre 
is in accordance with thermochemical theory. R. R. a 

Basic Manganese Salts. By A. Goraeu (Compt. rend., 94, 14% nate 
—1427).—On boiling a 20—25 per cent. solution of manganese stl: we c 
phate with a 2 or 3 per cent. solution of soda, the white precipitate FIL 

| 


which is first formed is converted into a pink crystalline precipitate, 
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which is not decomposed by continued washing with water, remains 
unaltered when exposed to the air, and does not lose weight when 
heated at 200°. It appears to have the constitution 3MnO0,2S0, + 
3H,0. 

The basic nitrate is prepared by boiling a 60 per cent. solution of 
crystallised manganese nitrate with a concentrated soda solution, filter- 
ing, and allowing the filtrate to crystallise. It forms long slender 
brilliant needles, belonging to the rhombic system, which in dry air in 
the dark do not decompose, but in moist air and exposed to the light 
assume a brown colour. They decompose at 100° with evolution of 
water and nitric oxide, and at 160—170° a residue of Mn,O, is left. 
Water decomposes the basic nitrate. It has the constitution 
29MnO.N.O; + 5H,0. 

Manganese oxychloride.—By boiling a solution of manganese chloride 
in excess with a concentrated soda solution, a granular precipitate is 
formed, which does not oxidise in the air so readily as manganous 
hydroxide, and after long boiling with water, retains considerable 
quantities of inanganese chloride. Different preparations did not give 
concordant results, but it appears to consist of 1 equivalent of MnCh, 
with 2 or 3 equivalents of MnO. The freshly prepared basic compounds 
dissolve in hydrochloric acid without evolution of chlorine. 

L. T. O’S. 
Oxidation of Metals of the Platinum Group. By T. Wittm 
(Jour. Russ. Chem. Soc., 1882, 240—241)—The author finds that all 
the platinum metals, with the exception of platinum itself, when re- 
duced by the action of hydrogen on their ammonio-chlorides or their 
ammonium compounds, undergo oxidation if heated to low redness in 
a current of air. 

Palladium, rhodium, and iridium absorb oxygen with comparative 
facility, and are converted into the lower oxides. On heating pure 
palladium, prepared as above, in a current of air, the increase of 
weight is ultimately 6°68 per cent., and then remains constant. In 
this process palladium becomes converted into a homogeneous dark 
grey mass of the lower oxide Pd,O, that formula requiring 6°99 per 
cent. of oxygen (found 6°68). On passing hydrogen at the ordinary 
temperature over the oxide, it is instantly reduced. 

Metallic rhodium under similar conditions absorbs 12°96 per cent. of 
oxygen, and is converted into the oxide RhO, this formula requiring 
13:29 of oxygen. According to Claus, the oxide of rhodium obtained 
by Berzelius and containing 18-07 per cent. of oxygen, which amount 
would correspond with the formula RhO + Rh,O;, was only a mixtuie 
of partially oxidised rhodium with ruthenium. A mixture of rhodium 
and ruthenium of such kind, is according to Claus, easily oxidised in 
the air, whereas, according to experiments of the same author, pure 
metallic rhodium undergoes scarcely any change. Iridium from che- 
mically pure iridium-ammonium chloride absorbs 4°55 per cent. of 
oxygen. As the formula Ir,O requires 3°88 per cent., and the formula 
tr0 7:47 per cent. of oxygen, the compound in question is most pro- 
bably amixture of the two oxides Ir,O + IrO, which would require 
oll per cent. of oxygen, 

The author is continuing his experiments. B. B. 
VOL, XLII, 


bo) 
n 


ee te 


} 


1034 ABSTRACTS OF CHEMICAL PAPERS. 


n 
b 
st 
Mineralogical Chemistry. ' 
Contributions to the Petrography of the Philippine and 
Palau Islands. By K. Oxrppexe (Jahrb. f. Min., 3, 451—501)~— T 
Reference is made to previous literature. The present paper is an by 
account of the specimens gathered by Semper. Microscopic and sit 
chemical examinations were made, and the various methods used to ha 
separate the constitaent minerals for analysis are described, viz., the ph 
use of the electro-magnet, of hydrofluoric acid, and of Thoulet’s in 
solution. ab 
Amphibole-Andesite—(1.) From Limansana Islands. Brownisb. gr 
green transparent hornblende and felspar (plagioclase) in large crys. ral 
tals; the two nearly equal in quantity. Secondary are light-green to an 
colourless augite ; the ground-mass consists of a dense mass of angite 
and felspar needles, with here and there crystallites and magnetic ex: 
particles. A clear brown glass is present in varying quantity, but not Sa: 
abundantly. Apatite not rare. The rock is finely porous. ral 
The felspar occurs in twins, single or polysynthetic, similar to albite, 
and also so that two systems of twins cross at 90°. Cleavage direc. po 
tions are unfortunately mostly absent. No section was observed pes 
showing the depolarising directions characteristic of sanidine ; the (1. 
felspar is therefore asymmetric. Small irregularly bordered felspars _ 
showed many and various enclosures, arranged concentrically or this 
irregularly. The hornblende is always surrounded by magnetite, and hor 
is often converted into it entirely without change of form. The Sie: 
absorption and cleavage were those of hornblende, as also the depo- fels 
larising angle c: ¢ = 20—22°. Twins as usual. The crystals showed dro 
a zonal structure, the dark zones having a depolarising direction ‘ 
inclined 14° to the normal direction of the lighter zones. Enclosures he 
are few; the crystals are often broken, notched, &c. me 
The analysis of the rock gave— al 
SiO, Al,Os. Fe,0;. FeO. CaO. MgO. Na,O. K,0O. H,0. dest 
5448 1944 180 490 7:08 3°72 358 332 1:70= 1000 _ 
ana 
The water probably belongs to a green chlorite-like substance contained stron 
in cavities in the rock, and perhaps to the glass. The silica is somewhat Fe,( 
low, and the relation of potash to soda high, pointing to a felspar rich Ij Al(E 
in potash. (2.) From Magalang, near Mt. Arayat. Jn appearance Ri labra 
extremely like pumice-stone ; colour pure white, with dark hornblende ignit 
crystals: glassy plagioclase and dark mica plates form large enclo- i glass 
sures. Microscopic magnetite crystals are present. The ground-mas Th 
is amorphous. The plagioclase is repeatedly twinned, shows a zont! blenc 
structure, and contains as impurities only cavities with fixed bubbles Bj are b 
The crystals easily break out of the rock, and the optical examination conta 


offered several difficulties. Boricky’s tests showed the presence 
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much calcium, sodium, and a little potash. The felspar was isolated 
by solution of potassio-mercuric iodide solution, and obtained micro- 
scopically pure; sp. gr. = 2°641; the analysis gave the following 
ratios :— 

Al,: Si=1:41; Na(K) : Ca(Mg) = 18:1; 
Rammelsberg gives for andesine— 

Al, : Si=1:3°33 tol: 44; and Na: Ca=1:1to3: 1. 


The sp. gr. is 2°641, somewhat lower than that of andesine, as given 
by Rammelsberg. It is therefore an andesine approaching in compo- 
sition to an oligoclase. The hornblende is of a fine green colour, and 
has no magnetite surrounding it. The depolarising direction and 
pleochroism are those of hornblende; the crystals contain round or 
irregularly-shaped inclosures and cylindrical cavities, with an immov- 
able bubble. The very brittle mica has a large axial angle. The 
ground-mass is a colourless or clear yellow glass containing innume- 
rable gas pores. The rock may thus be described as a hornblende- 
andesine-pumice-stone. Various other localities are enumerated. 
Augjite-andesite.—Of the constituent minerals the plagioclase has 
exactly the same appearance and properties as that just described. 
Sanidine is but seldom present. The augite is light green, and gene- 
rally pleochroic, viz., b > a> ¢; twin crystals are very frequent ; 


enclosed are felspar, magnetite, glass (generally without), ashes, 
vapour-cavities, olivine, apatite, magnetite, tridymite, and hematite. 
(1.) From the Marivele peninsula. The rock is comparatively very light 
in colour, and often contains more or less hornblende. ‘The rocks of 
this peninsula are to be divided into two groups—with and without 


toll hornblende. To the latter belongs a rock from the summit of the 
he Sierra de Mariveles (3450 feet); it consists of a dense mass of small 
" felspar crystals and rather larger shapeless augites ; small octohe- 
ol drons of magnetite are present, also strongly weathered particles, 


perhaps of augite or olivine. A glass basis is only occasionally present. 
The various enclosures of the ground-mass are also present in the 
plagioclase, but only to a very small extent in the augite crystals. In 
the plagioclase the twin lamellw are not very numerous. The perfec- 
tion of external forms of all the crystals has been more or less 
destroyed by the motion of the solidifying mass. The augite crystals 
show marked pleochroism. Both augite and felspar were isolated and 
analysed, as well as the rock itself. The ratio of R,O,: RO in the 


inel Hi strongly pleochroic augite is 1 : 15-5, the percentage of oxides being 
what Fe,0;, 2°85; Al,O;, 3°71. In the felspar the ratios were found 
rich Hy Al(Fe) : Si = 1:3-1 and Na(K):Ca(Mg) =1:1-4: hence it is 
anct fi labradorite, as is also shown by its sp. gr., which is 2°69. The loss on 


end $B ignition of the whole rock is extremely slight, thus showing that the 


nclo- glassy constituent resembles obsidian. 

mass The other rocks of Marivele, containing besides augite also horn- 
ona! fim Dlende, are evidently old lava streams ; these two constituent minerals 
bles. are both present as crystals. A rock from the south side of the bay 
ation contains also imbedded apatite, and intensely pleochroic hornblende 
ce of MB Crystals; the glass inclosures are very characteristic, and the small 
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cavities are frequently filled with minute tridymite crystals ; the rock 
has undergone incipient decomposition. A rock from the north side 
of the bay has suffered considerable decomposition, the hornblende js 
entirely changed; the felspar contains very numerous enclosures, and 
is accompanied by calcite and zeolites ; globular masses of chalcedony 
are present, and the rock contains 3°64 per cent. water. 

(2.) From “‘ Vulean Taal.” This smoking volcano, 600 feet high, 
forms an island in the deep sea of Laguna de Bombon. The north 
west is formed of an extinct conical voleano, Binintiang Grande. 
Numerous specimens were examined, mostly distinct augite-ande. 
sites, but many verging towards a basalt. They vary from very fine 
to coarse in structure, are often slag-like, and the cavities contain 
hematite, gypsum, and a mineral resembling breislakite. The prin. 
cipal mass of the crater is composed of a dense black rock, containing 
plagioclase, but little augite, glass, and magnetite. The plagioclase is 
labradorite. The ground-mass shows a fluidal structure. The quan- 
tity of magnetite is often very great. Some specimens are coloured 
red, with ferric oxide; in others the glassy constituent greatly pre- 
dominates, and then contains inclosures of the above minerals; a few 
specimens contain olivine. All these rocks contain about 56—58 per 
cent. silica, and lose on ignition about 0°5 per cent., showing the 
glass to be an obsidian. The felspar from the rock of Binintiang was 
isolated and analysed; its sp. gr. (= 2°69—2°683), and composition 
Ad (Fe) : Si=1°3 and Na(K) : Ca(Mg) = 1:1°4, both show is to be 
a labradorite. 

(3.) From Mount Binay and the Mountains of South Batangas. 
The ground-mass is grey, and contains large crystals of plagioclase 
and augite ; the rock is somewhat laminated, and is greatly weathered; 
it shows a fluidal structure. 

(4.) From Albay Volcano. The lava of 1853 has beer described as 
being a dolerite. 

(5.) From Mount Arayat, in the plain of Pampagna. The rock 
from the north summit contains many enclosed pleoechroic augite 
crystals, some felspar, and much olivine, in a very fresh condition 
The rocks of the southern summit contain decomposed olivine. 

(6.) From the Island, Mapua. One specimen closely resembles the 
preceding; it contains also a yellowish-brown to greenish-yellow 
fibrous substance, penetrating the plagioclase and augite crystals 
Other specimens resembled those from Mariveles, which contain nd 
hornblende and a large amount of glassy substance. 

(7.) From Mount Pasian, Agusan. This deep-black rock contains 
imbedded felspar crystals up to 3 mm.; the glass shows in a remark 
able degree a globular devitrification. 

(8.) From Brook Dugang, tributary of the Rio Butuan. The glas 
shows signs of change, and the felspar crystals are also much altered, 
with formation of a chlorite-like substance. 

(9.) From Shore of the Tipou, near Gost. The stone is somewhat 
coarse in texture; it shows a fluidal structure. Many of the felspat 
crystals show no twin structure ; the cleavage was not sufficiently 
distinct to allow of a correct determination. 
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(10.) From Cerro Negro, south-west corner of Mindanas. Closely 
resembles the preceding. 

(11.) From the Island of Limansaua. The rock resembles the glassy 
ones from Mapua. 

The rocks of Java, Sumatra, and Celebes show a remarkable resem- 
blance to the above, and in all their variations. The author is of 
the same opinion as v. Drasche, that the products of eruption of the 
East Indian Islands and of the Philippines are the same, and all the 
volcanoes of these islands belong to the same system. Perhaps the 
augite- and amphibole-andesites of Japan have the same origin. 

Felspar-basalts.—The felspar occurs almost exclusively in small 
lens-shaped crystals, with but few twin lamellae; they show a fluidal 
arrangement. Large imbedded crystals fail; only their fragments are 
present. The angite occurs similarly. Olivine is present as large 
inclosures in large quantity; it occurs both fresh and more or less 
decomposed. The binding material is a brown glass. A green ser- 
pentine-like substance is probably an alteration-product of olivine. 
Magnetite is present in dense aggregates. ‘The basalts of Isabela and 
the Island Lampinigan resemble each other. In appearance they are 
either greyish-blue, fine grained with a conchoidal fracture, or else 
blue-black, dense and with a splintery fracture. The rocks of the 
Palau Islands are, according to Wichmarn’s account, augite-andesites, 
but the specimens from the south coast near Rallap, examined by the 
author, are felspar-basalts. In appearance they vary much, being 
very dense and fine, or containing many and large imbedded crystals, 
or having a decided mandelstein structure. The plagioclase is often 
much decomposed, the augite quite fresh, and the olivine both fresh 
and completely converted into serpentine ; magnetite is very abundant. 
Uccupying the cavities in the mandelstein are globular radiating 
masses of zeolite; pure specimens of this could not be obtained, but 
amalysis showed that it greatly resembles thomsonite; analcime in 
crystals; calcite in crystals or fine veins ; chalcedony, and a substance 
like delessite. 

A rock from Cabayan, of the district Benquet, is a quartz-porphyrite. 
The imbedded felspar crystals, orthoclase, are mostly converted into 
kaolin; the ground-mass is extremely dense. A specimen from the 
Rio Agno, near Cabayan, is a quartz-diorite ; both this and the pre- 
ceding rocks contain compound growths of quartz and felspar. 
Pebbles from the Rio Maputi were found to resemble a coarse-grained 
gabbro, and a dense black slate. Pebbles from the Brook Dicamuni 
consist of plagioclase, augite minerals, and magnetite; they are pro- 
bably norite. From the Brook Dicarén is a sample of olivine-rock. 
Specimens from Benquet and Ilocos Norte proved to be typical 
chloritic slates ; they contained imbedded magnetite and hornblende 
crystals, and apparently also epidote. The so-called chalk of Bal-on 
consists of radial arragonite. H. B. 


Existence of Lithium and Boric Acid in notable 
quantities in the Dead Sea. By Digvutararr (Compt. rend., 94, 
1352—1354.; comp. this Journal, 38, 17, and 40, 1019).—A further 
txamination of numerous specimens of waters from the Mediterranean 
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Sea, Red Sea, Suez Canal, Chinese Sea, and the Indian and Atlantic 
Oceans, shows the widespread existence of lithium and _ boric acid in 
all these seas. This fact leads the author to the following hypethesis 
as to the origin of saline deposits in different soils :—‘ If a mineral 
water contains magnesium chloride, and at the same time lithiwm and 
boric acid in such quantities as to be readily detected in a few drops of the 
water, the water in all probability consists of a sea-water concentrated by 


evaporation ; and in like manner when lithium and borie acid do not exist , 
simultaneously in the water in appreciable quantities, it is absolutely ( 
certain that it is not the result, at least directly, of the evaporation of t 


sea-water.” 

The water of the Dead Sea contains lithium in such quantities that 
its presence can readily be detected by means of the spectroscope in 
less than j;gh9 ¢.c.; 1 ©.c. of the water also contains sufficient boric 


acid to show its presence when examined spectroscopically. - 
From the above hypothesis, it would seem certain that the waters of b 
the Dead Sea are the residue of an inland sea, analogous to that of the tl 
Caspian Sea, or more particularly to that of the Karabagahz, and af 
has been separated from the ocean at some former time. g: 
L. T. O'S. 4 
of 
re 
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Preparation of Propylene. By F. Britstein and E. Wirecan V7 
( Ber., 15, 1498—149)).—The authors recommend the following method 
of preparation of propylene, as giving better results than that of Le d | 
Bel and Greene (Amer. Chem. J., 2, 23), or that of heating propyl 
alcohol with sulphuric acid. Phosphoric anhydride (3 parts) is intro- Mi : 
duced into a capacious flask attached to an upright condenser, and = 
propy! alcohol (4 parts) is allowed to drop from a separating funnel aa 
upon the mass. The flask is kept cool and repeatedly shaken, t > 
prevent agglomeration of the anhydride. When some quantity of ; 
alcohol has been introduced, the remainder may be more quickly 
added, and the whole is lastly boiled until no more propylene 3 
evolved. The gas is suitably purified, being allowed to pass, first, But 
through a well cooled empty flask, whereby undecomposed alcohol 3 spli 
retained. The phosphoric anhydride decomposes the alcohol in the 
molecular ratio 3:4, The reaction proceeds smoothly and without ' 
blackening, and is to be recommended also for the preparation of the See 
higher homologues of propylene. C. F hyp 
Cui 
Propylene Bromide. By F. Beruster and E. Wreeanp (Ber., 16 
1496—148).—The authors have investigated the debromination of the 
isomeric propylene bromides by means of silver oxide. In the ca% : - 
dou 


of the unsymmetrical bromide, the chief product was propaldebyde, 
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no glycol being formed, and the course of the reaction would appear 
to be the formation of a monobromopropylene, and the conversion of 
this into the aldehyde, by simple exchange of Br for OH. 

The normal bromide, on the other hand, exchanged both Br atoms 
for OH, the glycol OH.CH,CH,.CH:.OH being the chief product of 
the reaction. A small quantity of acraldehyde appeared to be formed 
simultaneously, probably according to the equation: C,H,Br, + 
2Ag.0 = C;H,O + 2AgBr + Ag, + H,0. The reaction with silver 
oxide is shown, by these researches, to be capable of useful application 
to the diagnosis of bromides of this series. u F.C. 


Action of Chlorine Dioxide on Hexylene. By J. Domac 
(Annalen, 213, 124—132).—The mixture of gases obtained by the 
action of potassium chlorate, oxalic acid, and dilute sulphuric acid, 
was passed into hexylene prepared from mannitol. The hexylene 
becomes yellow, but on exposure to the sunlight becomes colourless ; 
the gases were passed into the hexylene until it remained yellow 
after exposure to sunlight. The product, on extraction with water, 
gave up to the water a small quantity of a mixture of acetic and 
butyric acids, leaving an oily liquid, which formed the chief product 
of the reaction. From the oil a compound was obtained which, on 
reduction, yielded secondary hexyl alcohol. It has not been found 
possible to determine the exact nature of this oil. B..2. Bh 


Action of Hypochlorous Acid on Chlorallyl Chloride. By 
L. Henry (Compt. rend., 94, 1428—1430).—Hypochlorous acid acts 
on @-chlorallyl chloride, CH,Cl.CCl : CH, (b. p. 94—96°), less ener- 
getically than on allyl chloride, yielding : 

mS Dichloracetone, CH,C1.CO.CH,Cl, m. p. 42—43°, b. p. 171— 

2°. 

(2.) Allene tetrachloride, CH,C1.CCl,.CH,Cl, b. p. 164—165°, a 
derivative of the hydrocarbon, CH, : C : CHy, an isomeride of allylene, 
which the author has already proposed to name allene. It is insoluble 
in water, and is freed from traces of dichloracetone by shaking with 
sulphuric acid. It is probable that the reaction takes place in two 
stages. Firstly, the elements of hypochlorous acid enter the molecule 
of chlorallyl chloride, thus :— 


CH,Cl.CC1l: CH, + HOC] = CH,Cl.CCl(OH).CH,CI. 


But a body of this constitution is necessarily very unstable, and it 
splits up at once into dichloracetone and hydrochloric acid : 


CH,Cl.CCl(OH).CH,Cl = (CH,Cl),CO + HCL. 


Secondly, the hydrochloric acid thus formed acting on a molecule of 
hypochlorous acid, liberates chlorine, which unites with a molecule of 
culorallyl chloride, giving rise to allene tetrachloride— 


CH,CLCCl + CH, + Cl, a CH,C1.CCl..CH,Cl. 


From these facts is seen the influence of chlorine in a system having 
double linking in modifying the nature of the addition-products. By 
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the above method it is possible to obtain 50 per cent. of the chlorally] 
chloride as dichloracetone, whereas Grimaux and Adam’s method 
(Bull. Soe. Chim., 36, 20) yields only 15 per cent. of the dichlor- 
hydrin employed. L. T. O'S. 


Diagnosis of Tertiary Alcohols. ByC. Het and F. v. Urecy 
(Ber., 15, 1249—1251).—The authors have studied the action of 
bromine in presence of carbon bisulphide on various classes of organic 
compounds; in the case of the carboxyl acids it is supposed that 
bromine acts on the carboxyl group with formation of an acid bromide 
or anhydride, setting oxygen free, which is used up for the oxidation 
of the carbon bisulphide into acids of sulphur; but the primary and 
secondary alcohols give aldehydes and ketones without liberation of 
oxygen and formation of sulphuric acid. It seemed interesting to 
study this reaction with tertiary alcohols, in which two reactions are 
possible: either a ketone may be formed, thus: Me,;C.OH + Br, = 
MeCOMe + MeBr + HBr; or an alcoholic bromide thus: 


Me,C.OH + Br. = Me,CBr + HBr + O. 


Experiment showed that in the case of trimethyl- and dimethylethy|- 
carbinol the reaction is for the most part in accordance with the secoad 
equation, the liberated oxygen oxidising the carbon bisulphide. By 
this reaction, the tertiary may be distinguished in a most marked way 
from the primary and secondary alcohols. ¥. ey, 


Researches on Tarchonanthus Camphoratus. By F. Cay. 
ZONERI and G. Spica (Gazzetta, 1682, 227—231).—This plant, belong- 
ing to the Composite order, sub-order A steroidew, is indigenous at the 
Cape of Good Hope. On exhausting its dried leaves with warm 
alcohol in a percolator, and leaving the alcohol to cool, a greenish- 
white gelatinous substance is deposited, which may be purified by 
washing it on a filter with alcohol as long as the filtrate exhibits a 
green colour, then drying it in the air, twice crystallising it from 
alcohol, washing the waxy substance thus obtained with ether, and 
finally crystallising it from alcohol. 

The substance thus purified crystallises in white light scales, having 
a silvery lustre, melting at 82°, solidifying at a slightly lower tem- 
perature, and afterwards melting at 72°. It is tasteless, burns witha 
bright flame, leaving no residue, and emitting the characteristic odow 
of burnt wax. It is insoluble in water, slightly soluble in cold, freely 
in hot alcohol; not attacked by strong sulphuric or hydrochloric acid 
or by strong potash-ley, and not sensibly altered by fusion with 
potash. Its analysis gave, as @ mean result, 83°66 per cent. carbon 
and 14°44 hydrogen, and the chloride obtained by treating it with 
phosphorus pentachloride gave 80°77 per cent. C, 11:12 H and 
4:17 Cl. These results, together with the resistance of the substance 
to the action of melting potash, lead to the idea that it might be 4 
higher homologue of myricyl alcohol, C3,H gO, which is also u- 
attacked by potash; if so it must contain 50 or more atoms of 
carbon, and might be represented by either of the formule, CsoH, 
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CxHi%O, CseHicO. The corresponding chloride melts at 67—68° ; 
myricyl chloride at 64°5°. 

It is not yet decided whether this alcohol, which the authors pro- 
pose to call tarconyl alcohol, exists in the leaves in the free state 
or is produced by the action of the alcohol used in its preparation on 
a wax contained in the leaves. The solution from which the alcohol 
has been separated yields on evaporation a heavy, dark-coloured, 
pungent oil, consisting for the most part of an ether of an aromatic 
acid not yet examined. H. W. 


Oxidation of Cane-sugar. By C. Hever (Arch. Pharm. [3], 20, 
336—350, and 430—450).—Ovzidation by Chromic Acid.—None of the 
notices on the oxidation of sugar by chromic acid give any quantita- 
tive data, merely stating that formic acid and carbonic anhydride are 
produced. The author has therefore investigated the subject quanti- 
tatively, and finds that besides formic acid and carbonic anhydride, 
oxalic acid is also formed. In an exact determination, the precipitated 
chromic oxide interferes, so that the solutions were always acidified 
with sulphuric acid. The action commences ai ordinary tempera- 
ture, but is hastened by the application of heat; and the rapidity 
of oxidation increases with the concentration of the solutions and 
amount of chromic acid employed. All experiments were therefore 
made with the same quantities of materials, in the same quantity of 
solution, and at like temperatures. The point to determine was whether 
all the three substances were produced at the same time or one after 
the other, the production of formic acid requiring 8 equiv. chromic 
acid, oxalic acid 12 equiv., and carbonic anhydride 16 equiv. The 
strength of the solutions was 1 equiv. of each in 1000 c.c. of water, 
and of the acid solution 8 c.c., 12 ¢.c., and 16 ¢.c., were used respec- 
tively. It was found that 8 equiv. were insufficient to completely 
oxidise 1 equiv. sugar, and that all three products were formed, the 
reaction being 2CO, + 2CH,0, + 2C,H,0,; with 12 equiv. acid (180) 
the reaction is, 4CO, + 4CH,O, + 2C.H.O, + 5H.O; in this case the 
completion of the reaction was aided by warming, but in a similar 
case, with the exception of the final heating, the reaction occurred 
thus: 2C,.H».O;, + 22CrO, = 4CO, + 10CH,0, + 5C,H.O, + 11Cr,0; 
+7H,0. In the third experiment the mixture (containing 16 c.c. 
sol. acid) was heated to 120°, with a considerable quantity of sulphuric 
acid; the chromic acid was completely reduced, having oxidised the 
sugar wholly to carbonic anhydride. 

Oxidation of Potassium Permanganate.—The earliest notice on the 
oxidation of sugar by permanganate was made by Liebig and Pelouze, 
who found that oxalic acid and nothing further was produced, unless 
an excess of the oxidising agent was employed, and then the oxalates 
were converted into carbonates. Maumené afterwards thought that 
two new acids, hexepic, CsHi.0,, and trigenic, C;H,O;, were formed. 
Heyer has repeated the experiments, employing a solution of sugar 
containing 1 equiv. in 2000 ¢.c. One equiv. sugar with 4KMnO, 
does not react completely in the cold, but if 12K MnO, is employed, 
and the mixture warmed, carbonic anhydride is produced, which 
forms the acid potassium salt, but no oxalic acid is produced. 
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the above method it is possible to obtain 50 per cent. of the chlorally] ( 
chloride as dichloracetone, whereas Grimaux and Adam’s method 1 
(Bull. Soc. Chim., 36, 20) yields only 15 per cent. of the dichlor- 
hydrin employed. L. T. O'S. I 
0 
Diagnosis of Tertiary Alcohols. ByC. Hett and F. v. Urrcn a 
(Ber., 15, 1249—1251).—The authors have studied the action of h 
bromine in presence of carbon bisulphide on various classes of organic p 
compounds; in the case of the carboxyl acids it is supposed that a 
bromine acts on the carboxyl group with formation of an acid bromide 
or anhydride, setting oxygen free, which is used up for the oxidation 
of the carbon bisulphide into acids of sulphur; but the primary and 3 
secondary alcohols give aldehydes and ketones without liberation of n 
4] oxygen and formation of sulphuric acid. It seemed interesting to ti 
study this reaction with tertiary alcohols, in which two reactions are P 
possible: either a ketone may be formed, thus: Me,;C.OH + Br, = ta 
MeCOMe + MeBr + HBr; or an alcoholic bromide thus: ° 
c 
Me,C.OH + Br, = Me,CBr + HBr + O. w 
Experiment showed that in the case of trimethyl- and dimethylethyl. } 
carbinol the reaction is for the most part in accordance with the second . 
equation, the liberated oxygen oxidising the carbon bisulphide. %y = 
this reaction, the tertiary may be distinguished in a most marked way - 
from the primary and secondary alcohols. V. H. V. or 
Researches on Tarchonanthus Camphoratus. By F. Cay- : 
ZONERI and G. Spica (Gazzetta, 1682, 227—231).—This plant, belong- ts 
ing to the Composite order, sub-order A steroidew, is indigenous at the pan 
Cape of Good Hope. On exhausting its dried leaves with warm dis 
alcohol in a percolator, and leaving the alcohol to cool, a greenish- pee 
white gelatinous substance is deposited, which may be purified by rex 
washing it on a filter with aleohol as long as the filtrate exhibits a th. 
green colour, then drying it in the air, twice crystallising it from bie 
alcohol, washing the waxy substance thus obtained with ether, and ona 
finally crystallising it from alcohol. thi 
The substance thus purified crystallises in white light scales, having + 
a silvery lustre, melting at 82°, solidifying at a slightly lower tem- sol 
perature, and afterwards melting at 72°. It is tasteless, burns witha pa 
bright flame, leaving no residue, and emitting the characteristic odour sug 
of burnt wax. It is insoluble in water, slightly soluble in cold, freely ( 
in hot alcohol; not attacked by strong sulphuric or hydrochloric acid oxi 
or by strong potash-ley, and not sensibly altered by fusion with wh, 
potash. Its analysis gave, as a mean result, 83°66 per cent. carbon an 
and 14°44 hydrogen, and the chloride obtained by treating it with wet 
phosphorus pentachloride gave 80°77 per cent. ©, 11°12 H and two 
417 Cl. These results, together with the resistance of the substance He 
to the action of melting potash, lead to the idea that it might be 4 con 
higher homologue of myricyl alcohol, C3,H,O, which is also u doe 
attacked by potash; if so it must contain 50 or more atoms of and 


carbon, and might be represented by either of the formule, CsHim, 
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CHO, CHO. The corresponding chloride melts at 67—68° ; 
myricyl chloride at 64°5°. 

It is not yet decided whether this alcohol, which the authors pro- 
pose to call tarconyl alcohol, exists in the leaves in the free state 
or is produced by the action of the alcohol used in its preparation on 
a wax contained in the leaves. The solution from which the alcohol 
has been separated yields on evaporation a heavy, dark-coloured, 
pungent oil, consisting for the most part of an ether of an aromatic 
acid not yet examined. H. W. 


Oxidation of Cane-sugar. By C. Hever (Arch. Pharm. [3), 20, 
336—350, and 430—450).—Ovzidation by Chromic Acid.—None of the 
notices on the oxidation of sugar by chromic acid give any quantita- 
tive data, merely stating that formic acid and carbonic anhydride are 
produced. The author has therefore investigated the subject quanti- 
tatively, and finds that besides formic acid and carbonic anhydride, 
oxalic acid is also formed. In an exact determination, the precipitated 
chromic oxide interferes, so that the solutions were always acidified 
with sulphuric acid. The action commences at ordinary tempera- 
ture, but is hastened by the application of heat; and the rapidity 
of oxidation increases with the concentration of the solutions and 
amount of chromic acid employed. All experiments were therefore 
made with the same quantities of materials, in the same quantity of 
solution, and at like temperatures. The point to determine was whether 
all the three substances were produced at the same time or one after 
the other, the production of formic acid requiring 8 equiv. chromic 
acid, oxalic acid 12 equiv., and carbonic anhydride 16 equiv. The 
strength of the solutions was 1 equiv. of each in 1000 c.c. of water, 
and of the acid solution 8 c.c., 12 ¢.c., and 16 ¢.c., were used respec- 
tively. It was found that 8 equiv. were insufficient to completely 
oxidise 1 equiv. sugar, and that all three products were formed, the 
reaction being 2CO, + 2CH,O, + 2C,H.0,; with 12 equiv. acid (180) 
the reaction is, 4CO, + 4CH,O, + 2C.H.O, + 5H.O ; in this case the 
completion of the reaction was aided by warming, but in a similar 
case, with the exception of the final heating, the reaction occurred 
thus: 2C,.H..0), + 22CrO, a 4CO, + 10CH,0, + 5C.H,O, + 11Cr,0; 
+7H,0O. In the third experiment the mixture (containing 16 c.c. 
sol. acid) was heated to 120°, with a considerable quantity of sulphuric 
acid; the chromic acid was completely reduced, having oxidised the 
sugar wholly to carbonic anhydride. 

Oxidation of Potassium Permanganate.—The earliest notice on the 
oxidation of sugar by permanganate was made by Liebig and Pelouze, 
who found that oxalic acid and nothing further was produced, unless 
an excess of the oxidising agent was employed, and then the oxalates 
were converted into carbonates. Maumené afterwards thought that 
two new acids, hexepic, CsHi.0s, and trigenic, C;H,O;, were formed. 
Heyer has repeated the experiments, employing a solution of sugar 
containing 1 equiv. in 2000 c.c. One equiv. sugar with 4KMnO, 
does not react completely in the cold, but if 12K MnO, is employed, 
and the mixture warmed, carbonic anhydride is produced, which 
forms the acid potassium salt, but no oxalic acid is produced. 
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Experiments with 6 and 8 equiv. permanganate yielded similar results, as 
only the amount of carbonic anhydride produced was greater ; when p 
more than 8 equiv. were employed no reduction of the permanganate t\ 
ensued, When 4 equiv. permanganate were allowed to remain in a 


contact with the sugar for a long time at the ordinary temperature, 
oxalic and formic acids were produced in addition to carbonic 
anhydride, but it was only when 12 equiv. reacted that complete oxi- 
dation occurred; no other acids, as tartaric, could at any time be 
detected. The reaction therefore which occurs at a high temperature, 
is C.H»On + 12K MnO, = 6KHCO,; + 6KHCO, + 12Mn0, + 5H,0. 

The aid of heat may be dispensed with, if the solutions are con- 
centrated, the reaction occurring unassisted. The action of perman- 
ganate is therefore as follows:—In dilute solutions at the ordinary 
1emperature, formic acid, much oxalic and little carbonic anhydride ; 
on tbe other hand, when the solution is warm and large quantities of 
permanganate in concentrated solutions are used, only formic acid and 
carbonic anhydride are formed; the higher the temperature and the 
greater the quantity and concentration of the solution, the greater the 
amount of carbonic anhydride produced. Maumené’s experiments were 
repeated, and the solution after filtration was, as Maumené stated, no 
longer sweet, and was dextrorotatory, but this was due to the pre- 
sence of potash salts, but inverted sugar was found also to be present. 
Oxalic acid is formed in the process, and this Maumené overlooked, or 
rather he considered the calcium oxalate to be a hexepate, and the 
lead hexepate is really a mixture of the oxalate and carbonate. As 
regards the supposed trigenic acid, the author thinks that it must 
have been a mixture of free acetic and formic acids with salts of 
potash, which was obtained by one of the processes of separation. 
Langbien’s experiments were also repeated, and the influence of the 
presence of free sulphuric acid on the reaction was observed. Whena 
sufficiency of acid is present, manganous salts, and not, as in the 
other experiments, manganese peroxides, were formed. Employing 
5 equiv. sugar and 24 equiv. permanganate, 3 equiv. carbonic anhy- 
dride were evolved, and formic acid remained in solution, oxalic acid 
being absent; but the whole of the sugar was not reduced, there being 
an insufficiency of permanganate. In a second experiment 5 equiv. 
sugar and 48 equiv. permanganate (= C,,H»O;, +O) were heated at 
12° for 2—3 hours; this caused complete oxidation, and formation 


of 12 equiv. CO,. From these experiments we may conclude that the ] 
action of permanganate is similar to that of chromic acid; that the oxalic aci 
acid is formed only when the solution of permanganate is dilute and the 
cool; that the action of permanganate is intensified by the presence of of 
sulphuric acid, carbonic anhydride and formic acid being produced, but On 
the latter is completely oxidised at higher temperatures and with a no 
greater quantity of the oxidising agent. E. W. P. tots 
Ethereal Nitrates from Milk-sugar. By G. Gé (Jowr. Russ. C 
Chem. Soc., 1882, 253—260).—The products of the action of a mixture son 
of nitric and sulphuric acids on lactose have been only superficially pov 
described by Reinchl and Vohl, and their statements contradict each gly 
other. In order to obtain the nitrates from lactose, the author proceeds soly 
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as follows. One part of milk-sugar is added in small portions, to five 
parts by weight of ice-cold fuming nitric acid (sp. gr. 15) and then 
two volumes of strong and cold sulphuric acid are added. The pro- 
duct of the reaction separates after some time and floats on the sur- 
face of the liquid, as a yellow, soft, waxy mass which soon becomes 
hard. It is then repeatedly ground in a mortar with the mixture of 
the acids, left in contact with them for some time, and finally washed 
well with water. The white amorphous powder obtained in this way 
is soluble in alcohol and ether, but insoluble in water, and consists of 
a mixture of two compounds. In order to separate them, the mass is 
placed on a filter and washed with cold alcohol of 80 per cent., until 
the filtrate becomes colourless. The compound remaining on the filter 
is the lactose penta-nitrate, CyHy,{NO,.);0,.—It is obtained after 
repeated recrystallisations from hot alcohol, in the form of semitrans- 
parent colourless scales which are easily reduced to a white powder. 
It is insoluble in water, but soluble in alcohol and ether. One part of 
the compound dissolves in 6°938 parts of boiling alcohol and 63°45 
parts of alcohol of 16°. Its sp. gr. at 0° is 1-684, its m. p. = 139-2". 
It begins to decompose slightly at 84° ; at 135—140° it gives off yellow 
fumes and effervesces; and at 156° total decomposition with slight 
explosion takes place, and a brown mass is left behind. The air-dried 
substance does not suffer any loss of weight if heated at 75°, and, con- 
trary to Vohl’s statement, does not contain any water of crystallisation. 
It explodes when struck with a hammer on an anvil. Lactose tri- 
nitrate, Cy,Ho( NOz);On, is found in the yellow alcoholic filtrate from the 
penta-nitrate and forms, after the evaporation of the alcohol, a yellow 
mass of the consistency of bees-wax, which becomes hard and brittle at 
temperatures below 0°. On drying it for a long time over sulphuric 
acid in a vacuum, the compound loses 5 per cent. of water, becomes 
hard and is easily reduced to powder. In order to get rid of the last 
trace of acid, the compound is dissolved in alcohol, the solution poured 
into water, and this process repeated several times. It is only very 
slightly soluble in water, but very easily in alcohol and ether, either 
hot or cold, and the yellow solutions have a bitter taste. The com- 
pound cannot be obtained in crystals. Its sp. gr. at 0° is 1479, its 
m. p. 36°86°; it is slightly decomposed at 90°, effervesces at 97°, gives 
off red-brown fumes at 107°, and decomposes totally at 110° with 
slight explosion. 

If brought into contact with fresh quantities of sulphuric and nitric 
acids, it is converted into compounds containing a large number of 
the NO.-groups. On exposing the ethereal solution of the products 
of reaction to a temperature of — 25°, lactose tetra-nitrate, 
CyH~(NO,),On, separates out. It is a yellow powder containing 
no water (m. p. 80—81°); it begins to decompose at 90°, and is 
totally destroyed at 165°. B. B. 


Glycogen. By E. Kiirz (Ber., 15, 1300—1301).—In the conrse of 
some experiments on the elementary composition and specific rotatory 
power of glycogen from various sources, the author has found that 
glycogen, prepared according to Briicke’s method, after being redis- 
solved in water, is very imperfectly precipitated even on the addition 
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of large quantities of aleohol. A series of experiments showed that 
the degree of precipitation by alcohol is dependent on the degree of 
ash impurity of the preparation; the more impure the sample, the 
more complete is the precipitation. In the case of solutions in which 
no precipitation occurs, the addition of traces of sodium chloride 
renders it complete. FF, 


Carbohydrate in Fucus Amylaceus (continuation, vide p. 939), 
By H. G. Greenisu (Arch. Pharm. (3), 20, 321—335).—The residue of 
the drug when treated with dilute hydrochloric acid, yields a solution 
frora which an albumin-like precipitate is thrown down by alcohol. 
This precipitate obstinately retains mineral matters to the amount of 
54 percent. This substance (C,H,9Q;) is not identical with Reichardt’s 
pararabin, and has been provisionally called paramylan. Paramylan 
is white, swelling in water to a transparent jelly, slightly soluble 
in water, from which it can be precipitated by basic lead acetate. 
Neutral lead acetate, copper sulphate, potash, hydrochloric acid, and 
lime water, do not affect its solutions. Fehling’s solution is preci- 
pitated in blue flocks, but is not reduced. When paramylan is treated 
with sulphuric acid, it is converted into a sugar, whose specific 
rotatory power is [@]p = + 61°8° (and 641° by a second experiment). ar 
The dried sugar is yellow and very hygrescopic, soluble in water ; it 
is precipitated by ammoniacal lead acetate, becoming red on boiling, 
and is fermentable. When further dried and dissolved in water, its 
rotatory power was diminished to [@})p = + 47°; this index, which iol 
was less than that found in the first experiment, agrees closely with. 
that for grape-sugar; the difference between the two experimental 
results is not explained. The reasons for considering this paramylan 
to be different from Reichardt’s pararabin, are that pararabin is not 
directly convertible into sugar by boiling with acids, and when con- 
verted into metarabin and boiled with acid, it yields arabin. The 
residue above referred to was treated also with dilute and strong soda 
solution, and with potassium chlorate and nitric acid; the methods 
are fully detailed, as also the results; by the first solution metarabin 
was obtained, by the second a substance apparently identical with 
Thomsen’s wood-gum, and by the last ordinary cellulose. Summing ant 
up the results of the whole paper, we find that the gelatinous sub- 
stance in Fucus amylaceus is not identical with lichenin, as it is inso- 
luble in ammoniacal copper solution, is not easily precipitated by 
alcohol, and is convertible by acids into sugar. It therefore appears 
to be identical with Payen’s gelose. But the gelose is not pararabin, 
as the methods of separation and easy conversion into sugar indicate. 
No mannitol is found in the commercial article, but as the drug is 
moistened with water during its preparation, mannitol must be looked 
for in the fresh material. Extraction with dilute hydrochloric acid 
removes a saccharifiable carbohydrate, which produces grape-sugar, 
and is not pararabin. The cellulose present corresponds with that of 
the phanerogams. 

Complete analysis of Fucus amyl :—Moisture, 15°07; ash, 10°24; 
soluble in cold water (mucilage, &c.), 2°70; soluble in alcohol, 0°10; - 
metarabin, 132; soluble in dilute NaHO, 3°12; paramylan, 602; 
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soluble in hot water (gelose), 36°71; wood-gum, 3:17; cellulose, 
10:17; albuminoids, 7°48; other matters removable by potassium 
nitrate, loss, &c., 3°40 ; total, 100°00. E. W. P. 


Separation of Water within the Molecule. By W. Roser 
(Ber., 15, 1322—1323).—In this paper a comparison is drawn between 
C—C 


the anhydrides of typical formula, | 0, and lactones of formula 
C—CO 
C—CH. 
| Do: the latter may be considered to be derived from the 
C—CO 
former by the replacement of one oxygen- by two hydrogen-atoms. 
Between the anhydrides and lactones there should exist a class of 
C—CH(OH) 
substances, or hydroxylactones, of formula | >O , of which 
C—CO 
CH.CH(OH) 
Limpricht’s half aldehyde of fumaric acid, || >O , is probably 
CH.CO 
a member. ‘we oe Ve 


Formation of Trimethylsulphine Iodide. By H. Kurnoer 
(Ber., 15, 881).—Trimethylsulphine iodide, Me,SI, is formed together 
with other products, when a mixture of methy] iodide and arsenious 
sulphide is heated in sealed tubes at 100°. W. C. W. 


Monochloraldehyde. By K. Narrerer (Monatsh. Chem., 3, 442— 
464).—This compound is prepared by the action of acids on mono- 
chloracetal, which is itself produced by the action of sodium ethylate 
on unsymmetrical dichlorethy] oxide : 


CH,CI.CHCI.OEt + NaOEt = NaCl + CH,Cl.CH(OEt),, 


Dichlorethyl oxide. Chloracetal. 
and CH,.Cl.CH(OEt), + 2ROH = 2ROEt + CH,CI.CHO + H,O, 
Chloracetal. Chloraldehyde. 


R denoting an acid radicle. 

The decomposition of the chloracetal may be effected by dilute 
sulphuric acid, normal butyric acid, or glacial acetic acid, less readily 
by acetic anhydride; but the best reagent for the purpose is dehy- 
drated oxalic acid, the action of which on chloracetal may be repre- 
sented by the equation— 


CH,Cl.CH(OEt), + (CO.OH), = (CO.OEt), + CH,Cl.CHO + H,0. 
The product is a hydrate of chloraldehyde, CH,C1.CHO,3H,0 or 
2(CH,CI.CHO),H.O, which dissolves in water, alcohol, and ether, and 
separates from these solutions in monoclinic crystals, in which a: b:é 
= 12972: 1:05442 and angle ac = 95° 14’. The crystals are 
tabular by predominance of the faces coPco, and the edge of the 


TT oe 


1046 ABSTRACTS OF CHEMICAL PAPERS. 


tablets is bounded by the faces oP, + Poand + P. The dry 
crystals have a faint fruity smell; their vapour strongly attacks the 
mucous membrane ; their solution produces yellow spots on the skin; 
and the aqueous solution reduces ammoniacal silver solution, with 
formation of a speculum. The hydrate has no definite melting point, 
but passes gradually (at 43—5U°) into the liquid state ; it boils con- 
stantly (but only apparently without decomposition) at 85°5° (corr.), 
the distillate resolidifying completely. Vapour-density, obs. 1:984; 
cale. for 2(CH,C1.CHO) + H.O = 2°01. The vapour of the hydrate 
contains therefore the elements of 2 mols, CH,Cl.CHO and 1 mol. 
water, a conclusion confirmed by the fact that when the vapour is 
passed over anhydrous calcium chloride at 100°, the calcium chloride 
takes up water and deliquesces, while anhydrous monochloraldehyde 
collects in the receiver in the form of a mobile pungent liquid. But 
whether this hydrate is actually composed of 2 mols. C,H;ClO and 
1 mol. water, in which case it would belong to the elass of so-called mole- 
cular compounds, or whether the component atoms are arranged in the 
manner represented by the formula CH,Cl.CH(OH).O.CH(OH).CH,Cl 
—in which case it would consist of ethyl oxide having two of its 
hydrogen-atoms symmetrically replaced by chlorine and two others 
by hydroxyl—is a question the decision of which must be left to 
further investigation. 

The hydrate is not oxidised by exposure to the air, either moist or 
dry, but nitric acid oxidises it readily to monochloracetic acid, 
CH,CI.COOH. 

Monochloraldehyde, when kept in sealed glass tubes, is gradually 
converted into an amorphous porcelain-like mass consisting of a poly- 
meric modification insoluble in water, alcohol, ether, and chloroform. 
When heated in open capillary tubes this polymeride does not melt, 
but gradually disappears from 100° upwards, while a liquid collects in 
the cold part of the tube, and resolidities after a time to an amorphous 
mass. The density of the vapour thus produced is 2°77, which agrees 
very nearly with the caleulated value for the formula CH,C1.CHO, 
showing that at 100—200° the amorphous polymeride is reconverted 
into monochloraldehyde. 

When the crude product of the action of oxalic acid on chloracetal 
(impure hydrate of monochloraldehyde) is cooled with ice and salt, an ¢ 
and half its volume of cooled strong sulphuric acid is gradualiy added, 
with frequent agitation, the sulphuric acid at first dissolves, but soon 
afterwards a turbidity appears, and a thick oil separates, which after 
standing for some hours in a freezing mixture, solidifies to a compact nee 
crystalline mass ; this when separated from the lower layer, consist- 
ing chiefly of sulphuric acid, and purified by washing, first with ice- 
cold water, then with cold alcohol, and crystallisation from hot 
alcohol, exhibits the composition of monochloraldehyde, and is in fact 
a crystallised polymeride of that compoand. It is insoluble in 
water, slightly soluble in cold alcohol, easily in hot alcohol and in 
ether. The crystals are rhombic, having the axes 


a:b:e¢ = 15003: 1: 0°9407, and 


needle-shaped by predominance of the faces Pcd and coP&, and 


mad She 


ORGANIC CHEMISTRY. 1047 


pevelled by Po, Pand P}. They melt at 87—87-5° (corr.) and are 
reconverted into monochloraldehyde by distillation; and this trans- 
formation affords the best means of obtaining liquid monochloralde- 
hyde in the pure state. H. W. 


Action of Hydroxylamine on Acetone. By V. Meyer and A. 
Janny (Ber., 15, 1324—1326).—In order to throw light on the con- 
stitution of nitrosoacetone and the products of the action of hydroxy]- 
amine on substituted acetones, the authors have examined the action 
of hydroxylamine on acetone itself. By this reaction a compound is 
formed, which, on account of its relation to acetoximic acid, the authors 
name acetoxime, thus: Me.CO.Me + NH,O = H,O0 + Me,.CNHO; 
it erystallises in colourless transparent prisms (m. p. 60°, b. p. 134°8°) 
soluble in water, alcohol, ether, &c.; it has a neutral reaction, and is 
very volatile, emitting an odour resembling that of chloral. In order 
to throw light on its constitution, the authors intend to examine the 
action of hydroxylamine on other ketones and aldehydes, and have 
found, in the coarse of preliminary experiments, that ethaldehyde and 
chloral form crystalline nitrogenous products. Of the two formule 
for acetoximic acid, Me.CO.CN,.H;,0 and Me.CHNO.CHHNO, the 
authors incline to the second, on account of the readiness with which 
hydroxylamine reacts with the oxygen-atom of the acetone ; and inas- 
much as acetoximic acid is formed by the action of hydroxylamine 
both on nitroso- and on dichlor-acetone, the nitrogenous group of 
acetoximic acid must be identical with that of nitrosoacetone, so that 
the problem of determining the constitution of nitrosoacetone rests 
upon the determination of the constitution of acetoximic acid. 
¥. > ¥. 

Chlorotribromopropionic Acid. By C. F. Masery and H. C. 
Weper (Amer. Chem. J.. 4, 104—106).—This acid is best prepared 
by heating chlorobromacrylic acid with a slight excess of bromine at 
100° for two hours in a closed tube, then removing the excess of 
bromine by spontaneous evaporation, and purifying the product by 
pressure between filter-paper and crystallisation from carbon bisulphide. 
It dissolves readily in ether and alcohol, less readily in cold than in 
hot carbon bisulphide, and chloroform. In contact with water it forms 
an oil which does not solidify at 0°. From carbon bisulphide or chloro- 
form it crystallises by slow evaporation in triclinic prisms melting at 
102—103°. The barium salt, (C;HC1Br,O.) Ba, crystallises in slender 
oblique prisms soluble in cold water; the calciwm salt in clusters of 
needles; the potassium salt, C,;HCIBr;O.K,H,O, in rhombic prisms 
freely soluble in cold water; the silver salt is very unstable; the 
barium salt is comparatively stable, but decomposes slowly when 
heated in aqueous solution, apparently yielding tribromacrylic acid. 

Chlorobromacrylic acid, C;H,C1BrO., also takes up hydrogen bro- 
mide, forming an addition-product, probably chlorodibromopropivunic 
acid, which melts at 80°. 


A New Method of Preparing «-Nitrosopropionic Acid 
and the Mode of Action of Hydroxylamine. By V. Meyer and 
A. Janyy (Ber., 15, 1525—1529).—The action of hydroxylamine 
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on the acetones and aldehydes of the fatty series, has been shown by 

the authors to consist essentially in the conversion of the CO-grou 

into CNOH. As a step towards the solution of the constitution of the 

CNOH-group in the products in question, of which the following are 
NH 

the possible expressions —C : N.OH wa meee and 


which will be elucidated by the study of the products themselves, 
now in progress, the authors have attacked the more general question 
as to whether a true nitroso-body can be formed by the hydroxyl. 
amine reaction. By the action of this base on pyroracemic acid they 
have succeeded in obtaining a-nitrosopropionic acid according to the 
equation : 


Me.CO.COOH + H;NO = H,0 + COOH.CHMe.NO. 


The reaction proceeds so smoothly and may be carried out with such mon 
small quantities of substance, that it may be used as a test for the 
presence of pyroracemic acid. 

Since a-nitrosopropionic acid is an undoubtedly normal nitroso-body, 
being converted, 7.e., by nascent hydrogen, into the amido-compound, 
it would seem to be established that hydroxylamine reacts with the 
CO-group to form a true nitroso-group. In face, however, of the 
variable nature of the reaction with the ketones, the authors hesitate 
to generalise thus far. Moreover the energetic character of the 
reaction of acetoxime with acetic chloride and anhydride, the fact of 
nitrosopropionic acid remaining in contact with this latter reagent 
inert, argues in this case for an oximid- rather than a nitroso-formula. 

For the further elucidation of these problems, the authors are study- 
ing the action of hydroxylamine on aldehyde and ethylene oxide. They 
remark, in conclusion, that Liebermann’s reaction is inapplicable 
to the diagnosis of the fatty nitroso-compounds, owing to the 


wide variations in the results which it gives. The nitrosamines per c 
appear, however, to be an exception, giving the characteristic reac- 9 
tion brilliantly. C. F. C. white 
this ¢ 

Dibromiodacrylic and Chlorobromiodacrylic Acids. By C. NaC 


F. Mapery and Racnet Lioyp (Amer. Chem. J., 4, 92—100).—Dibrom- 
iodacrylic acid, C;HBr,1O,, formed by direct addition of iodine mono- 
bromide to bromopropiolic acid, C;HBrO, (Abstr., 1879, 225, 610), 
dissolves readily in ether, alcohol, carbon bisulphide, and chloroform, 
rather sparingly in cold water, and separates from a hot concentrated 
aqueous solution, at first as an oil, which crystallises on cooling in 
monoclinic prisms. It melts at 139—140° and sublimes slowly at 
higher temperatures. The solution saturated at 20° contains 1'4 p.c. 
of the crystallised acid. The bariwm salt, 


(C,Br,I0,).Ba,3}H,0, 


prepared by neutralisation, is very soluble in hot, less so in cold water, 
and crystallises in rhombic prisms which give off their crystal-water 
at 80°. The calcium salt, (C;Br,1O,).,Ca, separates from concentrated 
solution in clusters of anhydrous needles less soluble in hot than in 
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cold water. The potassium salt, C;Br,10,K(?), forms rhombic, highly 
deliquescent plates. The silver salt, CsBr,1O,Ag, is precipitated by 
silver nitrate from the hot aqueous solution of the acid, in hexagonal 
plates which are slightly altered by exposure to light. 
Dibromiodacrylic acid heated with bromine at 1U0° in a sealed tube 
is converted into tribromacrylic acid, C;HBr,O,, melting at 115— 
18°. 

, Chlorobromiodacrylic acid, C;AC1BrIO,, prepared by heating bromo- 
propiolic acid with iodine monochloride dissolved in ether, is readily 
soluble in ether and in alcohol, somewhat less in carbon bisulphide and 
chloroform, and separates from a hot solution on cooling in mono- 
clinic prisms, isomorphous with those of dibromiodacrylic acid. When 
slowly crystallised by evaporation of its solution in carbon bisulphide, 
it melts at 115—116°. It sublimes freely at somewhat higher tem- 
peratures. Its bariwm salt, (C;C1Br10,),Ba,3$H,0, is soluble in cold, 
more freely in hot water, and separates on cooling in rectangular 
risms, which give off all their water on mere exposure to the air. 
(C,CIBrIO,).Ca,H,O crystallises in branching needles which give off 
their water at 80°. C,C]BrlO.K ? is very deliquescent. C,Cl1BrIO,Ag 
forms rhombic prisms, sparingly soluble in cold, more freely in hot 
water. H. W. 


Synthesis of Oxalic Acid. By V. Merz and W. Werra (Ber., 
15, 1507—1513).—The authors have investigated the conversion, 
under varying conditions, of the formates of the alkalis and alkaline 
earths into oxalates. Sodium formate, when heated over a naked 
flame, melts at first to a limpid liquid, which, on continuing to raise 
the temperature, froths considerably, from evolution of hydrogen, 


the liquid is continually stirred, a homogeneous mass is obtained, 
which, in one experiment, the authors found to contain: Na,C,O,, 50°4 
per cent.; Na,CO;, 13 per cent. On the other hand, if the heating is 
unaccompanied by stirring, the product contains two layers ; the upper 
white, the lower dark-coloured. The mean percentage of the salts in 
this case was found in one experiment to be Na,C,O,, 21 per cent. ; 
Na,CO;, 14°5 per cent. 

The subsequent experiments were conducted in a glass tube, 
15—20 mm. in diameter, terminating in a bulb at its lower end, and 
contained within a second tube of 45—50 mm. diameter, partly filled 
with a liquid, which could be heated to the temperature required, and 
served as the bath for heating the former. The liquids used were 
diphenylamine, mercury, and sulphur. The results of the experiments 
were as follows :— 
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becoming viscous, and ultimately solidifying to a crystalline mass. If 
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Sodium Formate. 
Product contained. 


No. Temp. Duration. Atmosphere. Na,C,0, Na,CO, 
per cent. per cent. 

1 310° 5 hrs. Air 0 traces 
2 360 - 20°8 56°5 
3 i “ Partial vacuum 27°9 54°4 
4 9 ” CO, 71 50°9 
5 420 50min. Partial vacuum 544 37°8 
6 ” ” ” 52°7 — 
7 9 ” 9 716 28°7 
8 “ m= ts 721 28'1 
9 Ps 1 hr. Air 37°8 59°5 

10 - " Stream of air 296 

11 és ‘ Partial vacuum 52°8 

12 9 9 ” 75°2 

13 4 i Hydrogen 54°6 — 

14 . CO, 29°5 59°2 


The conditions most favourable to the formation of oxalate are a 
partial atmosphere of air, and a rapid application of heat. 


Potassium Formate. 
Product contained. 


No. Temp. Duration. Atmosphere. Na,C,03. Na,CO, 

per cent. per cent. 
1 360° 5 hrs. Air 0 41°3 
2 % 10 ,, ” 0 93°3 
3 - 6 Partial vacuum 0 35'1 
+ 42 1 hr. Air 43°0 56°6 
5 i Bas Partial vacuum  66°7 31:8 
ee “Te CO, 20°7 a 


Rubidium jormate at 360° is decomposed in a similar manner, but 
more slowly than the potassium salt, carbonate being formed, but no 
oxalate. 

Calcium formate is only slowly decomposed at 360°. After heating 
for five hours in one experiment, the mass was found to contain 5 per 
cent. CaCO;, but no oxalate. In the sulphur bath (440°) the decon- 
position was more rapid. At the expiration of one hour, in one 
experiment, the mass was found to contain 54°5 per cent. CaCO, 
0'5 per cent. of a carbonaceous residue, but no oxalate. 

Barium formate was decomposed gradually at 360°. After the expi- 
ration of five hours, the resulting mass contained 85 per cent. BaCQ,, 
In a partial vacuum, at the same temperature, the percentage of car- 
bonate formed in the same time was 39. No oxalate was formed 
either at this temperature or at 440°. 

Magnesium formate is decomposed slowly at 360°, but without for- 
mation of oxalate. After five hours’ heating in one experiment, the 
mass contained 16°1 per cent. carbonate. 

Conversion of Oxalates into Carbonates.—The alkaline oxalates were 
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found to be only slightly decomposed at the temperature of the sulphur 
bath. After five hours’ heating, the mass contained, in the case of 
the sodium salt, 5 per cent. Na,CQ;; in the case of the potassium salt, 
395 per cent. K,CO,. 

The gas evolved during the decomposition of the oxalate is not pure 
carbonic oxide, but a mixture of carbonic anhydride and monoxide. 
According to the author’s experiments upon dipotassic oxalate, per- 
fectly dehydrated and heated in an atmosphere of nitrogen, the ratio 
(volumes) varies from 1 : 11 to 1 : 145. 

Sodium formate, heated at 420°, is largely converted into oxalate, 
the yield amounting to 70—75 per cent. of the resulting mass. More- 
over, the synthesis of the formate from carbon monoxide and sodium 
hydroxide, i.e., soda-lime, offers no difficulties; and the separation 
of the disodic oxalate formed, from the formate, is easily effected by 
recrystallisation from hot water. The yield of oxalic acid in the 
ordinary process of fusing sawdust with a mixture of sodium and 
potassium hydroxide, does not exceed 50 per cent. of the weight of 
the latter. The yield from the formate, calculated from the compo- 
sition of the product, ¢.e., containing 60—70 per cent. oxalate, is much 
higher, with the additional advantages of involving the exclusive use 
of the cheaper alkali, and furnishing a product of a high degree of 
purity. The authors leave it to the technologists to decide as to the 
employment of the process on the large scale. C. F. C. 


Isodibromosuccinie Acid. By F. Brrmsret and E. Wreaanp 
(Ber., 15, 1499—1500).—The debromination of this acid by means of 
silver oxide was found to occur according to the equations :— 


COOH.CH,.CBr..COOH + Ag.O = COOH.CH,.CO.COOH + 2AgBr 
COOH.CH,.CO.COOH = CO, + CH;.CO.COOH. 


The acid formed in this way behaved like pyroracemic acid. 
C. F. C. 


Certain New Tartrantimonites. By F. W. Crarke (Ber., 15, 
1540).—It has been previously shown that tartar emetic is the potas- 
sium salt of a peculiar complex acid, which is monobasic, and to 
which the term tartrantimonious may be applied. The following salts 
of this acid have been prepared by double decomposition of its barium 
salt with the sulphates of the respective bases. 

The aniline salt, SbC,H;0,,C,H,N, crystallises in long white prisms, 
sp. gr. 1890 at 11°. The salts of quinine and atropine were obtained 
as gummy masses, the former anhydrous, the latter containing 2 mols. 


H,0, C. F. C. 


Action of Sodium Thiosulphate on Ketonic Acids. By C. 
Birmxcer (Ber., 15, 892).—When molecular proportions of sodium 
thiosulphate and pyroracemic acid are ground to a paste with water, 
sulphur is liberated. The aqueous solution of the erude product 
deposits crystals which are insoluble in aleohol. Their composition may 
probably be represented by the formula SO,Na.CMe(HO).COONa. 
WwW. C. W. 
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Nitrosacetone and Acetoacetic Acid. By M. Ceresoue (Ber, 
15, 1326—1328).—Experiments in V. Meyer’s laboratory have shown 
that on heating ethylic acetoacetate with aqueous alkalis and nitrous 
acid, it yields both nitrosacetone and ethylic nitrosacetoacetate. The 
author has more minutely examined the condition of this reaction, in 
order to discover the intermediate factor which leads to the formation 
of nitrosacetone on the one hand, and to ethylic nitrosacetoacetate 
on the other; and finds that a freshly-prepared solution of ethylic 
acetoacetate in alkali yields the nitroso-derivative, while a similar 
solution kept for twenty-four hours gives nitrosacetone. This latter 
solution contains the potassium salt of an acid, whose properties 
and composition of barium salt agree with those of the non-isolated 
acetoacetic acid, Me.CO.CH,.COOH. In order to obtain the barium 
salt, the alkaline solution of ethylic acetoacetate is allowed to stand 
for twenty-four hours, then acidified with sulphuric acid, shaken up 
with ether, and the extract is carefully distilled. The mixture of the 
acid and unchanged ethylic acetoacetate is rubbed up with barium 
carbonate, and the barium salt extracted with ether. It is an amor. 
phous salt, soluble in water, and giving with ferric chloride a violet- 
red coloration. The free acid is a thick, colourless syrup, giving a 
strongly acid solution, and decomposing violently at 100°, with evoln. 
tion of carbonic anhydride and acetone; with nitrous acid, it gives 
directly carbonic anhydride and nitrosoacetone. This new acid is pro. the « 
bably identical with the substance giving a reddish coloration with 
ferric chloride, which Tollens found in diabetic urine (Abstr., 18, 
1162). V. HY. 


Action of Bromine in Alkaline Solutions on Amides. By 
A. W. Hormann (Ber., 15, 752—762, and 762—775). Parts III and 
IV. 

III. It has been already shown that acetamide, when treated with 
bromine and sodium hydroxide, yields a bromo-derivative, and under HH of fy< 
other conditions a substituted carbamide, viz., methylacety] carbamide Hw) ic} 
(this vol., 822, and Ber., 15, 407). In the case of the lower homo- 
logues of acetamide, similar compounds are formed; but with the BP taing, 
homologues containing more than four atoms of carbon, the bromo 
derivatives are not easily obtained, the products in all cases consisting 
of the substituted carbamides. lustro 

Formamide yields a monobromoformamide, (CHO)NHBr, which a.iq - 
has not been isolated, but is further resolved into hydrobromic acid ; 
and cyanic acid, the latter being converted by polymerisation int 
cyanuric acid. 

From propionamide the compound (C;H;0)NHBr has been ob- 
tained. It is more soluble than the corresponding acety]-compouné, 
and erystallises in flat colourless needles, melting at 80°. By alkalis 
it is resolved into hydrobromic acid, carbonic anhydride, and ethy'- 
amine. LEthyl-propionyl carbamide, NHEt.CO.NH(C,H;0) is preparel 
from propionamide ; it crystallises in slender needles, melting at 10 
It is decomposed by nitric acid, yielding propionic acid and nitrate 0! 
monethylcarbamide. 

Isobutyramide yields a monobromo-derivative, (CjH;,O) NHBr, ery* 
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tallising from water in colourless transparent needles melting at 92° ; 
caustic alkalis convert this compound into hydrobromic acid, carbonic 
anhydride, and isopropylamine. The reaction takes place in two stages, 
and when sodium carbonate is used, the decomposition reaches only 
the first stage, and isopropyl cyanate is formed. The following equations 
represent this decomposition :— 


(1.) C,H,O.NHBr = C,H;NCO + HBr. 
(2.) C,H;,NCO + H,O = C,H,;.N H, + CO). 


Isopropyl-isobutyryl carbamide, NHC,H;.CO.NH(C,H,0), crystallises 
from alcohol in tablets melting at 86°. Its formation is accompanied 
by that of di-isopropyl carbamide, CO(NHC;H,),. 

Normal butyramide is the first of the amides, which do not form 
bromo-derivatives, which can be isolated. Like the higher amides, it 
is easily converted into a carbamide, viz., propyl-butyryl carbamide, 
NHC;H;.CO.N.HC,H,;O, which crystallises in colourless leaflets, 
sparingly soluble in water, easily soluble in alcohol and ether, melting 
at 99°. 

Isobutylvaleryl carbamide, NHC,Hy.CO.N.H(C;H,O), obtained from 
valeramide, crystallises in colourless lustrous needles, melting at 
102°. 

Amyleaproyl carbamide, NHC;H,,.CO.NH(C,;H,,O), obtained from 
the amide of normal caproic acid, forms colourless leaflets (m. p. 97°). 
Amylisocaproyl carbamide is obtained from the amide of isocaproic acid 
(isobutylacetic acid); it melts at 94°. 

In the seven-carbon series oenanthylamide was used, and found to 
yield hexyloenanthyl carbamide, NHC,H,;.CO.NH(C,H,;,0). It forms 
lustrous leaflets, melting at 97°, is insoluble in water, and less soluble 
in alcohol than its lower homologue. 

In the next series octorylamide was taken. This amide is prepared 
from the caprylic acid obtained by oxidising the higher-boiling portions 
of fusel oil. It forms heptyloctoryl carbamide, NHC,;H,;.CO.NH(C,H,;0), 
which crystallises in small leaflets (m. p. 86°). 

Octylnonoxyl carbamide, NHC,H,;,.CO.N H(C,H,;0) (m. p. 87°), is ob- 
tained from the amide of nonoic acid, prepared by Krafft and Becker 
by the oxidation of castor-oil. 

Nonyldecoryl carbamide, NHC ,Hy.CO.NH(CiH.O), forms white 
lustrous leaflets (m. p. 101°). It is obtained from the amide of capric 
acid, which, like caprylic acid, is obtained by oxidising fusel oil. 
Stearamide has also been subjected to the action of bromine and 
caustic potash, and is found to yield heptadecylstearyl carbamide, 
NHC,,H;;.CO.NH(C,,H;;0), which crystallises in leaflets having a 
mother-of-pearl lustre (m. p. 112°). 


—lUlUl ll UD OT OO Bs i Se a i A iad eee 


IV. This portion of the investigation is concerned with the for- 
mation of the primary amines by the action of caustic alkalis on 
the product obtained by treating amides with bromine. In this way 
acetamide yields methylamine, free from the secondary or tertiary 
amine, and the yield is such, viz., 87 per cent. of the theoretical, that 
the amide may be used as a method of preparing methylamine. To 
this end a mixture of 1 mol. acetamide and 1 mol. bromine is treated 
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with a cold solution of caustic potash (10 per cent. KHO) until jt 
becomes yellow. The product so obtained is heated at 60—70° with a 
further quantity of caustic potash (3 mols. KHO to 1 mol. acetamide), 
In 10 or 15 minutes the solution is decolorised, and contains no longer 
bromacetamide, but methylamine, which latter is driven off by the 
application of heat, and collected in hydrochloric acid. The crude 
chloride contains some ammonium chloride, which is easily separated 


eve 


fort 


by crystallisation from absolute alcohol. Some other compounds are I 
formed simultaneously, amongst which may be mentioned carbon sc 
tetrabromide, and a compound having the formula MeN Bro, which is dec 
also produced when methylamine hydrochloride is treated with bro. the 
mine. haga 
In a similar manner, ethylamine is obtained from propionamide, i. 
isopropylamine from isobutyramide, and propylamine from butyramide. oxa 
Isobutylamine (b. p.65—67°) was prepared from valeramide. Normal 
pentylamine, CH;(CH,),.NH:, is obtained from normal capronamide; 
it is a liquid boiling at 103°, a boiling point which is higher than that 20€ 
of any of the isomerides. Isocapronamide yields an amylamine 
(isobutylmethylamine), boiling at 95—96°, and identical with that 
described by Wurtz (Ann. Chim. Phys., 30, 44). Pie 
Normal hexylamine, CH ;.(CH2);.N H:, is obtained from the amide of ing 
oenanthylic acid; it is identical with that described by Pelouze and 
Cahours (Annalen, 124, 295). 
Heptylamine is obtained from octoxylamide. It is a liquid boiling 
at 153-—-155°; consequently much higher than that obtained by 
Pelouze and Cahours (Ann. Chim. Phys. [4)}, 1, 5, and Schorlemmer ri 
(this Journal, 16, 221), from the heptane found in petroleum. Ny 
Octylamine is best prepared by digesting octylnonoxyl carbamide wey 
with concentrated hydrochloric acid; it boils at 171—174°. 7 
Nonylamine is obtained from decoxylamide (capramide) ; it boils 
at 195°. 
Heptadecylamine is obtained by fusing heptadecylsteary! carbamide 
with caustic potash, or by heating this compound with hydrochloric acid M 
at 200°. In this latter case, the product of the reaction consists of 498 
heptadecylamine hydrochloride, stearamide, and stearic acid, from the bee 
alcoholic solution of which platinum chloride precipitates the platino- 
chloride of heptadecylamine in yellow leaflets, from which the base has 
been prepared. It is a solid fat-like substance, inodorous, non-volatile 
in steam, but may be distilled without decomposition, is insoluble in 
water, but soluble in alcohol, forming an alkaline solution. Its hydro- 
chloride is insoluble in water, but soluble in alcohol, Je Se 
Dimethyl-glyoxyl-carbamide, a Reduction-product of Choles- 
trophane. By R. Anpreascu (Monatsh. Chem., 3, 436—441).— 
Limpricht, by reducing parabanic acid or oxalylcarbamide, Bi i 
t 
CO(NH.CO),, hydro 
with zine and hydrochloric acid, obtained the compound of the pan — With 
banic series analogous to alloxantin, viz., oxalantin, C,H,N,O, pir, 
us 


according to the equation 2C,H,N,O; + H, = H,O + C,H,N,0O;. : 
Dimethyl-parabanie acid or cholestrophane, CO(NMe.CO),, how. BR ™ oth 
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ever, reacts with zinc and hydrochloric acid in a totally different 
manner, the product consisting of dimethylglyoxylearbamide, C;H,N,O,, 
formed according to the equation— 


Dimethylglyoxyl-carbamide is crystalline, and melts below 100° to 
a colourless liquid, which at a higher temperature volatilises without 
decomposition, forming a sublimate of oily drops on the cooler part of 
the tube. By oxidising agents, chromic mixture for example, it 
is reconverted into cholestrophane. By boiling in moderately dilute 
solution with excess of barium hydroxide, it is resolved into carbonic, 
oxalic, and glycollic acids and methylamine, as shown by the equation, 


NMe.CHOH 
2C0 | + 5H,0 7 4NH.Me + 2CO, + ©,H,0, + C,H,O,. 
NMe.CO 


The reaction, however, tukes place by two stages, the first consist- 
ing in the formation of dimethylcarbamide and glyoxylic acid— 


NMe.CHOH 
cog + H,O = CO(NHMe), + CHO.COOH, 


the second in the conversion of the dimethylearbamide into methy]- 
amine and carbonic anhydride: CO(NH Me), + H,O=2NMeH, + CO,; 
and of the glyoxylic acid into oxalic and glycollic acids: 


2(CHO.COOH) + H,0 = COOH.COOH + CH,OH.COOH. 
. H. W. 


Methyl -alloxantins. By R. Anpreasen (Monatsh. Chem., 3, 
428—432).— Dimethyl-allozantin, CsH,4(CH;).N,O., admits of two 
modifications, represented by the following formula :— 


00 ty cO> con.Hoc< 0) S¥°>co. 


Symmetrical. 


NMe.CO CO.NH 
CO<NMe.co> COH-HOC <9 n_> OO: 


Unsymmetrical. 


The first, which has its two methyl-groups in different alloxan- 
residues, is formed, as already mentioned (p. 633), by the action of 
hydrogen sulphide on the product obtained by treating theobromine 
with potassium chlorate and hydrochloric acid, which contains mono- 
methylalloxan : consequently the two methyl-groups in the product 
must be situated one in each alloxan-group of the alloxantin molecule ; 
in other words, its structure must be symmetrical. 


"Pee 
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The unsymmetrical modification is formed by the action of alloxan 
on dimethy]dialuric acid : 


NMe.CO NH.CO 


NMeCO NH.CO 
CO<NMeco> ©OH-COH< yy GQ >CO. p= 


A solution of dimethyldialuric acid, obtained by reduction of di. 
methylalloxan with hydrogen sulphide at the boiling heat, is mixed 
with a solution of alloxan in a small quantity of water, whereupon the 
dimethylalloxantin is deposited in the form of a crystalline powder. 
It may be purified by crystallisation from a small quantity of hot 
water, and then forms microscopic, four-sided, very acute pyramids 
usually grouped in stellate druses. It is insoluble in alcohol and in 
ether, and is decomposed by heat, with formation of a violet-coloured 
deposit. 

Unsymmetrical dimethylalloxantin might also be expected to result 
from the union of dialuric acid with dimethylalloxan, but an experi- 
ment made with this view, an excess of the latter being employed, 
yielded not di-, but tetra-methylalloxantin (amalic acid). 

Monomethylallorantin, CsH,N,Os, is formed on mixing the aqueous 
solutions of dialuric acid and monomethylalloxan, and separates as a 
crystalline precipitate, convertible by recrystallisation from a small 
quantity of warm water into druses of thin microscopic tablets with 
rhomboidal outline, having the composition C,H,N,O,,3H,0. its tabl 
formation is represented by the equation, 


C,H,N.O, + C,HMeN,0, = C.H;MeN,O,. 

H. W. 

Cyamidamalic Acid. By R. Anpreascn (Monatsh. Chem., 3, 172' 
433—435).—E. Mulder, by treating alloxantin with cyanamide, ob. 
tained isouric acid and alloxan, according to the equation C,H,N,0, 
+ CN.H, = C;H,N,O, + ©,H,N,O; (this Journal, 1874, 255). The Not 


author therefore expected that a similar treatment of tetramethy!- 101- 
alloxantin (amalic acid) would yield dimethylisouric acid. Exper- orth 
ment showed, however, that the reaction takes place in a different It di 
way, leading to the production of cyamidamalic acid, C,,;H,N,0; chlo 


according to the equation C.H,(CH;),N,O; + CNH, = C,;H,,N,0, + spar 
H,0. When 4 g. amalic acid and 2 g. cyanamide are boiled in about pris 


100 c.c. water, the whole gradually dissolves, and the solution on shor 
cooling deposits a crystalline powder of cyamidamalic acid, whieh, spon 
when purified by recrystallisation from hot water, forms short highly bran 
lustrous needles. It is soluble in aleohol and ether, sparingly in cold, poun 
somewhat freely in boiling water. Its melting point cannot be deter- at h 
mined, as it decomposes when beated, giving off purple-red vapours, need 
and yielding a sublimate of the same colour; it turns perceptibly red o-iod 
also, even during drying at 90° or 100°. by K 


Cyamidamalic acid is slowly dissolved by ammonia, without colora- 
tion, the solution reducing silver nitrate when heated therewith. It by ec 
dissolves much more readily in caustic potash or soda, and the sola- and { 
tion reduces silver even in the cold, more quickly and completely 
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when heated ; also in mineral acids even at ordinary temperatures, 
forming neutral solutions. Ww 


Derivatives of 2-Dinitrochlorobenzene. By H. Leymann (Ber., 
15, 1233—1237).—The author has studied the action of various 
amines on &-dinitrochlorobenzene. 

Trimethylamine gives with a-dinitrochlorobenzene dinitrodimethyl- 
aniline (identical with that obtained by the direct nitration of di methyl- 
aniline), according to the reaction C,H;(NO,).Cl + NMe, = 
(,H;(NO2)2.NMe, + MeCl. A similar reaction takes place between 
paranitrochlorobenzene and trimethylamine. By digesting dinitro- 
dimethylaniline with 2 mols. bromine, a methyl group is removed, and 
on further treatment with bromine, dinitraniline is formed, which is 
converted by excess of the bromine into bromonitraniline. 

By the action of dimethylaniline on «-dinitrochlorobenzene, dinitro- 
methyldiphenylamine, C,H;(NO,)..NMePh, is formed; it crystallises 
in golden glistening scales (m. p. 167°). 

Monomethylaniline and a-dinitrochlorobenzene give dinitromethyl- 
aniline (m. p. 167°); on substituting orthotoluidine an isomeric body 
(m. p. 101°) is obtained. 

By the action of bromine on dinitromethyldiphenylamine, a mono- 
bromo-derivative is formed crystallising in four-sided tables (m. p. 
194°). 

With a-dinitrochlorobenzene, tolylenediamine gives a dinitrophenyl- 
toliylenediamine, C,H;(NO,),.NHC,H,.NH)., which crystallises in red 
tables (m. p. 184°); it gives a formyl (m. p. 157°) and an acetyl 
derivative (m. p. 163°). 

Metaphenylenediamine and a-dinitrochlorobenzene form dinitro- 
phenyl phenylenediamine, NH».C;H,.NH.C;H;(NO,)., which melts at 
172°. The author is engaged in further researches. Vi V: 


Orthiodobenzyl Bromide and its Derivatives (Preliminary 
Notice). By C. F. Mapery and F. C. Roprson (Amer. Chem. J., 4, 
101—103).—This compound is formed by the action of bromine on 
orthiodotoluene at temperatures near the boiling point of the latter. 
It dissolves readily in ether, hot aleohol, benzene, carbon bisulphide, and 
chloroform, but is nearly, if not quite, insoluble in water, and very 
sparingly soluble in cold petroleum, from which it crystallises in flattened 
prisms often 2 or 3 cm. long. From a hot solution it separates in 
short thick prisms. It appears to be more volatile than the corre- 
sponding para-compound, and its vapour affects the mucous mem- 
brane in the same manner as the vapours of all other benzyl-com- 
pounds hitherto examined. It melts at 52—53°, and sublimes slowly 
at higher temperatures in oily drops, which solidify in radiating 
needles. By oxidation with dilute nitric acid, it is converted into 
i-iodobenzoic acid melting at 150—155°, identical with that obtained 
by Kekulé from orthiodotoluene (this Journal, 1875, p. 64). 

The constitution of the o-iodobenzyl bromide was further established 
by converting it, in the usual way, first into the corresponding nitril, 
and then into 0-iod-a-toluic or o-iodophenylacetic acid, 


1 2 
L.C,H,(CH,.COOH), 
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which, as thus prepared, crystallises in felted groups of slender needles 
(m. p. 95—96°). The quantity obtained was, however, not sufficient 
for a satisfactory determination of the melting point, which the 
authors think is probably somewhat higher. This point, together 
with others relating to the acid, is therefore reserved for farther in. 
vestigation. The primary amine formed by treating the bromide with 
alcoholic ammonia yielded a platinochloride, (C;H,IN H;).PtCl,, crys- 
tallising in pale yellow microscopic prisms, sparingly soluble in water 
and in cold alcohol, readily in hot alcohol, insoluble in ether. 
H. W. 


Sulphobenzene. By H. Kuincer (Ber., 15, 861—865).—The 
author proves that the “ sulphcebenzene ” which Fleischer (Annalen, 
140, 234) obtained by the action of excess of potassium sulphydrate 
on benzal chloride, is in reality benzyl bisulphide. The reaction takes 
place in two stages, benzothialdehyde being formed, which afterwards 
splits up into benzyl bisulphide and dithiobenzoic acid. 


PhCHCl, + 2KSH = PhCHS + H,S + KCl. 
3PhCHS + KSH = (PhCH,S), + PhCS,K. 


Alcoholic potassium sulphydrate easily converts a-benzothialdehyde 
into benzyl bisulphide and dithiobenzoic acid, but does not attack 
B-benzothialdehyde. 

When two molecules of potassium sulphydrate act on one molecule 
of benzal chloride in aqueous or alcoholic solution, the chief products 
of the reaction are benzyl bisulphide and benzothialdehyde sulphy- 
drate, 2PhCHS,H,S, while sulphuretted hydrogen, dithiobenzoic acid, 
and potassium chloride are also formed. 

The 8-thiobenzoic acid which Fleischer prepaved by the oxidation of 
‘* sulphobenzene” is probably a mixture of benzoic and benzylsulphonie 
acids. W. C. W. 


Laws of Substitution of Aromatic Amines. By C. Lavaezr 
(Ber., 15, 1328—1333).—-In a former communication the author has 
shown that ortho- and para- mono- and di-substituted anilines take up 
that number of halogen-atoms which is required for the formation of 
trisubstituted anilines; but in the case of the meta-derivatives, the 
substituted groupings have no influence on the further substitution. am 
In the present paper, these generalisations are further examined res 
by a study of the substitution of symmetrical meta-substituted amines. 
By the action of bromine on metadibromaniline, Korner obtained 
pentabromaniline, by the action of chlorine on the same compound, he 
obtained a mixture of trichlorodibromaniline and tetrachloromonobrom- nitt 
aniline, the latter being formed by the replacement of a bromine- by 4 is 
chlorine-atom ; it crystallises in white needles (m. p. 227), sparingly 
soluble in alcohol, ether, &c. By the action of amyl nitrite on tr- 
chlorodibromaniline, trichlorodibromobenzene is formed, crystallising the 
in delicate needles (m. p. 149°), soluble in alcohol. 

Similarly the author studied the action of halogens on symmetrical 
dichloraniline ; and by the action of chlorine obtained pentachloranil- ben: 
ine, which erystallises in large white needles (m. p. 235°), soluble in The 


ee a. ae 
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ether and alcohol. By the further action of chlorine on pentachlor- 
aniline, a compound crystallising in golden pyramids was formed, 
which contained no nitrogen, and probably had the formula C,Cl,O, 
being analogous to the pentabromophenol bromide, C,Br,.OBr, of 
Benedikt. 

By the action of bromine on symmetrical dichloraniline, tribromo- 
dichloraniline is formed ; it crystallises in white needles (m. p. 219°), 
and with amyl nitrite gives tribromodichlorobenzene, which crystal- 
lises in small needles. 

The facts described in this paper are in perfect accordance with the 
generalisation enunciated above, and a table is given in which the 
results obtained by the author and other chemists on this point are 
collated. fe i A 


Isobutylaniline. By C. Griannertt (Gazzetta, 1882, 266—268). 
—The hydrobromide of this base is obtained, together with aniline 
hydrobromide and other products, by heating aniline with isobutyl] 
bromide. The aniline hydrobromide separates in crystals; and on sub- 
mitting the decanted liquid to a series of fractional distillations, 
isobutylaniline is ultimately obtained as an oily, nearly colourless 
liquid, boiling at 242°, and having a sp. gr. of 0°9262 at 15°. 
It darkens in colour by keeping, but not so much as aniline; has an 
empyreumatic odour like that of geranium leaves. It is very slightly 
soluble in water, 1 pt. requiring for solution 12,500 pts. water at 15°. 
tt forms well crystallised salts; the platinochloride crystallises in 
golden-yellow prisms. With sodium hypobromite (Yvon’s reagent), 
isobutylaniline gives a deep wine-red coloration; with calcium hypo- 
chlorite gradually a brownish tint, which disappears on adding an 
excess of the reagent. H. W. 


Diphenylamine and Paraditolylamine, By E. Letimann (Ber., 
15, 825—832).—Benzoylmononitrodiphenylamine, 


O,H;.CO.N Ph.C, Hy. NO,, 


is best prepared by slowly adding 50 grams of fuming nitric acid 
(sp. gr. 1°53) to a well cooled solution of 10 grams of benzoyldipheny]- 
amine in 100 grams of glacial acetic acid. The mixture is left at 
rest for some time, and then water is added. On recrystallising the 
precipitated benzoylmononitrodiphenylamine from hot alcohol, it is 
obtained in yeilow prisms (m. p. 129°), soluble in glacial acetic acid. 
When this compound is treated with tin and hydrochloric acid, the 
nitro-group is simply converted into an amido-group; an anlydro-base 
is not formed. ‘This shows that benzoylmononitrodiphenylamine 
(m. p. 129°) is not an ortho-compound. 

Paranitrodiphenylamine, NHPb.C.H,.NO, (m. p. 133°), obtained by 
the action of alcoholic potash on the above compound, is identical with 
Witt’s nitrodiphenylamine from nitrosonitrodiphenylamine (Ber., 11, 
757; 12,1399). Two isomeric dinitro-derivatives are formed when 
benzoyldiphenylamine is added to fuming nitric acid (sp. gr. 1°52). 
The crude product precipitated cn the addition of water to the acid 
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mixture, is dried and treated with cold benzene (b. p. 80—85°), in 
which benzoylorthodinitrodiphenylamine is soluble. On dissolving 
the residue in boiling benzene, the para-compound is obtained in mono- 
clinic crystals (m. p. 224°), coP: — P: OP. @: 6: é 14582: 1: 1:01295; 
B = 67°58’ 11". The crystals have a yellow colour and are highly 
refractive. They are sparingly soluble in alcohol and acetic acid, 
Alcoholic potash converts this substance into puradinitrodiphenylamine, 
NH(C,H,.NO,)2 (m. p. 216°), which is identical with the compound 
obtained by Witt from nitrosodinitrophenylamine. 

Benzoylorthodinitrodiphenylamine has not been prepared in a state of 
purity. On treatment with alcoholic potash, it yields orthodinitro. 
diphenylamine, which crystallises in needles (m.p. 220°) of a red 
colour. 

Benzoyldibromodiphenylamine, PhCO.N(C,H;Br), (m. p. 142°), is 
deposited as a crystalline precipitate when bromine is added to a solu. 
tion of benzoyldiphenylamine in glacial acetic acid. When this bod 
is treated with alcoholic potash dibromophenylamine, NH(C,H,Br),, is 
formed. This substance is deposited from alcohol in lustrous prisms 
(m. p. 107°), soluble in alcohol and glacial acetic acid. 

Phthalyldi-diphenylamine, C,H CO.NPhz)., formed by the action of 
phthalic chloride on diphenylamine, crystallises in prisms (m. p. 238°) 
soluble in alcohol. 

Benzoylmononitroparaditolylamine, PhCO.N(C,H,Me)C,;H;Me.NO,, is 
prepared by slowly adding 20 grams of nitric acid (sp. gr. 1°53), diluted 
with an equal volume of glacial acetic acid, to 3 grams of benzoyl. 
ditolylamine dissolved in 40 grams of acetic acid. The mixture is 
diluted with water, and the yellow precipitate which is thrown down 
is recrystallised from alcohol, when the benzoylnitroparaditolylamine 
is obtained in yellow prisms (m. p. 167°), soluble in alcohol and in 
glacial acetic acid. 

Mononitroparaditolylamine, C;H,Me.NH.C,H;Me.NO,, obtained by 
the action of alcoholic potash on the preceding compound, crystallises 
in red plates (m. p. 85°), which dissolve freely in the ordinary 
solvents. 

Dinitroparaditolylamine forms brown plates (m. p. 191°). 

W. C. W. 

Action of Phosphorus Pentachloride on Benzoyldiphenyl. 
amine. By A. Ciaus and H. Scuaar# (Ber., 15, 1285-—1288).—By 
the action of phosphorus pentachloride on benzoyldiphenylamine, the 
authors obtained a dichloro-derivative, which they formerly considered 
to be dichlorbenzenyldiphenylamine, formed by the replacement of 
oxygen by two chlorine-atoms. But considering that the dichloro 
derivative is difficult to obtain, that hydrochloric acid is evolved 
in its formation, and that the chlorine-atoms are not removed by 
boiling with alkali, the authors incline to the view that the dichloro- 
derivative is formed by the replacement of two hydrogen-atoms in 
diphenylamine hydrochloride. They find that the same compound is 
formed by the direct action of chlorine on benzoyldiphenylamine i 
chloroform solution, and analyses of the purified substance point to the 
formula (CsH,Cl),N.CO.Ph. By prolonged treatment with alkalis 
or alcoholic ammonia, the substance yields dichlordiphenylamine, 
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NH(C,H,Cl), and a salt of benzoic acid, a reaction which also points 
to the replacement of the hydrogen by chlorine. The authors propose 
to examine the action of phosphorus pentachloride on other secondary 
amines containing an acidic grouping, and especially on benzoyl- 
naphthyl-derivatives, in order to determine the structural constitution 
of naphthalene. ws ES, 


A New Class of Amidines. By FE. Letimann (Ber., 15, 832— 
834).—By the action of tin and acetic acid on benzoylorthamido- 
paraditolylamine, a molecule of water is expelled, and paratolyl- 
C,H,Me 
benzenyltolyleneamidine, CoH Me.NC 
C.C,H, 
base is deposited from alcohol in needles or prisms soluble in the 
ordinary solvents. The crystals melt at 166°, but after they have 
been fused two or three times the melting point sinks to 160°. 
The hydrochloride crystallises with 1 mol. of water; the sulphate 
forms lustrous prisms. W. C. W. 


DN, is produced. This 


Nomenclature of Complicated Azo-compounds. By K. 
Heumann (Ber., 15, 813—816).—The author proposes that the term 
disazo-compounds proposed by Wallach to denote a special class of 
azo-compounds, should be applied more generally to those compounds 
containing two azo-groups combined with the same hydrocarbon 
radicle. The name of the compound is then formed by placing before 
the term “ disazo”’ the name of the hydrocarbon-radicle attached to the 
two azo-groups, and after it the names of the radicles combined with 
these groups. Thus azobenzene-resorcinolazobenzene, 


C.H,(OH),(N : NPh)», 


then becomes resorcinol-disazobenzene, and its isomeride azoazobenzene- 
resorcinol, Ph.N,.CeHy.N2.CsH;(OH)., would be styled benzene-diazo- 
benzeneresorcinol, CoH, te 
; i N.C,H;(OH)>». 

Other instances are given of the application of this principle: thus 
phenolbidiazobenzene, OH.C,H;(N».Ph)., is styled phenoldisazobenzene, 
and azobenzenephloroglucol, (Ph.N.),C;H(OH);, phloroglucoldisazo- 
benzene. Compounds containing three azo-compounds would in a 
similar manner be styled trisazo-compounds. F..&s 


Preparation of Azoxybenzene. By H. Kurncer (Ber., 15, 865— 
867).—The best method for preparing azoxybenzene is to boil a 
solution of 10 parts of sodium in 250 of methyl alcohol with 30 parts 
of pure nitrobenzene, in a flask fitted with an upright condenser. 
When the reaction is complete, the methyl alcohol is distilled off, and 
sufficient water is added to dissolve the sodium formate which 
is produced. The azoxybenzene is obtained as an oily liquid, which 
rapidly solidifies to a crystalline mass. 

If ethyl alcohol is substituted for methyl alcohol in this process, a 
very poor yield of azoxybenzene is obtained. 
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By the action of sodium methylate on para- and ortho-nitrotoluenes, 
red amorphous bodies are produced. W. C. W. 


Molecular Rearrangement of certain Hydrazo-compounds, 
By G. Scuvutrz (Berl. Ber., 15, 1539).—This is a preliminary notice 
of the results of investigations of the transformation of certain aromatic 
hydrazo-compounds into the isomeric diphenyl-bases. The conversion 
was effected by treating the azo-bodies, in alcoholic solution, with 
stannous chloride. In the case of bodies of the ortho- and meta-series 
the conversion takes place smoothly and rapidly on warming the 
solution. The para-compounds are best converted by allowing the 
solution to stand for a long time in contact with stannous chloride, 
Azo-compounds which contain hydroxyl or amido-groups are not con- 
verted into diphenyl bases, but are decomposed at the point of union 
of the nitrogen atoms. 

Di-metachlorazobenzene and _ di-parachlorazobenzene yield the 
corresponding diphenyl bases ; orthazo-ethylbenzene (m. p. 47°) yields 
diamidodiethyl-diphenyl. These, together with a number of incidental 
observations, will be made the subject of a fuller communication. 

C. F. C. 

Orthotolylhydrazine. By M. Bister (Annalen, 212, 338—339),— 
This base, prepared in the same manner as phenylhydrazine, and purified 
by distillation and subsequent crystallisation from hot light petroleum 
(b. p. 70—100°), forms colourless oblique tabular crystals melting at 
56°, and having the composition C;H,.N.H;. By oxidation in the air, 
it is slowly converted into a brown oil. It dissolves readily in alcohol, 
ether, and chloroform, sparingly in cold light petroleum. With 
mineral acids it forms stable well crystallised salts. The hydrochloride, 
C;H,N.,HCl + H.0, is sparingly soluble in strong hydrochloric acid, 
easily in water and in alcohol, and crystallises in white silky needles, 
which give off their water at 100°. The nitrate, C;HioN2,HNOs, forms 
thin anhydrous lamin, very soluble in water and in alcohol, and pre- 
cipitated from the alcoholic solution by ether. 


RSS Dot et OOO 


Di- and Tri-phenyl Phosphines. By A. Micwastis and L. 
Guieicumann (Ber., 15, 801—804). — Diphenylphosphine, Ph,PH, is 
formed by decomposing diphenylphosphine chloride with water or 
caustic soda, thus: A portion of the phosphine chloride yields the 
compound Ph,P.OH, which is resolved at the ordinary temperature 
into a further quantity of diphenylphosphine and diphenylphosphinic 
acid: 2(Ph,P.0H) = Ph,PH + Ph,PO.OH. Diphenylphosphine is a 
liquid which absorbs oxygen slowly from the air and combines directly Seve 
with chlorine. It is a weak base, its salts are decomposed by water, 
and it boils at 280°. 

Triphenylphosphine, Ph3P, is obtained by the action of sodium 
upon a mixture of phosphenyl! chloride and bromobenzene diluted with 
ether. On evaporating the ethereal solution, after the removal of 
sodium chloride and bromide, the triphenylphosphine is obtained as a 
white crystalline mass. It is insoluble in water, but soluble in other 
ordinary solvents; it crystallises in large transparent prisms or and 
tables melting at 75—76°, and may be distilled in an atmosphere of 
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hydrogen. When heated at 76° in contact with the air, it does not 
oxidise, but if the temperature be raised, it burns with a smoky flame. 
It isa weak base, forming a hydriodide which is decomposed by water. 
With chlorine it forms a compound, which when treated with caustic 
soda, forms triphenylphosphoniwm hydroxide, PhsP(OH),. This com- 
pound crystallises in long thin white prisms, melting at 148°. When 
heated at 100° it is resolved into water and triphenylphosphinie oxide, 
Ph;PO. 
Triphenylphosphine sulphide, Ph,PS, is formed by the direct union 
of sulphur and triphenyl phosphine; it crystallises from alcohol in 
long brilliant needles, insoluble in water and ether, melting at 150— 
151°. 
Triphenylmethyl-phosphonium iodide, Ph,;PMel, is obtained by the 
action of methyl iodide on triphenylphosphine, and forms shining 
leaflets (m. p. 165—166°). Triphenylphosphine unites with methylene 
iodide and ethylene bromide, forming methylene-hewaphenylphos- 
phonium iodide, CH,:(PPh;I)., melting at 230—231°, and ethy- 
lene-hecaphenylphosphonium bromide, C,Hy(PPh,Br),, at 300° re- 
spectively. 

Triphenylphosphine unites direetly with mercuric chloride, forming 
a crystalline compound. e. os a 


Synthesis of Tyrosine. By E. Ertenmeyer and A. Lipp (Ber., 
15, 1544).—Tyrosine has been obtained hitherto only as a product of 
decomposition of proteids ; after a long series of attempts, the authors 
have devised a method which contains at least the promise of its 
synthetical produetion. Phenylamine was converted into paranitro- 
phenylamine, then into the corresponding amido-compound, and this, 
by the action of nitrous acid, into parhydroxyphenylactic acid and a 
substance which remained in aqueous solution after exhaustion of the 
former by means of ether. The aqueous solution was supersaturated 
with ammonia and evaporated, yielding a crystalline mass having all 
the characteristic properties of tyrosine. 

Regarding the constitution of tyrosine, Barth long since (Annalen, 
152, 100) inferred it to be parahydroxyphenylamidopropionic acid ; the 
methods proposed by him (ibid., 163, 296) and by Beilstein (bid., 
163, 142), however, for its preparation are imperfect, in failing to 
recognise tyrosine as the a-amido-acid, which identity the authors 
have established. 

A fuller communication on the subject, of which this is only a pre- 
liminary notice, is promised, together with incidental observations on 
several new compounds, e.g., parathiophenylalanine, para- and ortho- 
vitrophenyl, a-nitroxypropionic acid, paramidophenyllactic acid, 
hydroxyhydrocarbostyril, and paramidophenylalanine. C. F. C. 


Constitution of Lophine and Allied Compounds. By B. 
Ravziszewskt (Ber., 15, 1493).—The author anticipates in this paper 
the more extended publication of the results of his investigation of 
this subject, in consequence of the appearance of a paper by Japp 
and Robinson (Trans., 323) on lophine and amarine. Lophine has 
hitherto been obtained either from amarine, whose constitution is 
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unknown, or by means of a reaction at a temperature above that at 
which it can be assumed to occur smoothly. In his endeavours to 


obtain lophine by a method free from these objections, the author has f 

arrived at the following results:—Cyanphenine, prepared by Cloez’s 

method, reacts with nascent hydrogen to form ammonia and lophine, 

both in the wet way (warming its solution in acetic acid with zine), 
aud on distilling it with potash and iron filings. By the former s 
method, the theoretical yield is obtained, the lophine being easily T 
ae isolated by precipitating its acetic solution with water, after the th 
Pcie removal of the zinc. The constitution of cyanphenine being as yet in 
ts) at problematical, nothing is hereby established in regard to the question sa 
Rey ci at issue beyond the genetic connection of cyanphenine with lophine, C: 
a More valuable evidence is afforded by the formation of lophine, in pr 
approximately theoretical quantity, by the interaction of benzil, benz. in 
aldehyde, and ammonia in alcoholic solution. The most probable th 
expression of the reaction is the following :— a 
hb 
Ph.CO Ph Ph.C :N = 
> + | +2NH,=3H,0+ | CHPh. cro 
Ph.CO’, COH Ph.C -N in ( 

Lophine. 

, 
and such being the probable constitution of lophine, the generally 995 
p—OPhy wit. 
accepted formula of cyanphenine, PhC 4 SN, would appear to tari 
N—CPh ver} 
be no longer tenable; and indeed, further, this formula can scarcely ethe 
be reconciled with the fact of the conversion of one only of the: three by s 
nitrogen-atoms into ammonia by the action of nascent hydrogen. The lato, 
author therefore formulates cyanphenine and lophine as follow :— near 
300° 
YN 1 OPh\ N:CPh ‘- 
- COPh\ ° TI 
CPhIw: CPh/S CHPh<y : OPh’ “s 
Cyanphenine. Lophine. deri 
the r 


This view of the constitution of lophine is further supported by the IR 2acre 
fact of its decomposition by potash into benzyl alcohol and 
benzoic acid, é.e., in the first instance, benzaldehyde. The author and n 
further has reason for regarding the constitution of glyoxaline as 
analogous to that of lophine, as expressed by the following formula :— 


CH: N. rend., 
| ‘SCH,. Its formation by the interaction of formaldehyde, the a 
CH: NZ thron, 


glyoxal, and ammonia, is especially suggestive of a constitution analo- 
gous to that of lophine. 

(3.) The formation of amarine by the interaction of benzoil, 
benzaldehyde, and ammonia is saggestive of the constitution repr 


sented by the formule CHF .NE., orp, The author is also MM ales 
y CHPh : N hol 


opinion that the nearly related substance isolated by Kiihn (An ji P?essur 
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Chem. Pharm., 122, 308) is a hydroamarine represented by the 
CHPh.NH 

formula | \CHPh. 
CHPh : N C. F. C. 


Occurrence of Carvacrol in the Ethereal Oil of Garden 
Sage (Satureia Hortensis). By E. Jauns (Ber., 15, 816—819).— 
This oil is a yellow mobile liquid having an odour resembling that of 
thymol, and exhibiting feeble levogyrate properties. Its refractive 
index for D is 1°493 at 15°, and its sp. gr. is 0°898 at 15°. The 
sample investigated had the following percentage composition :— 
Carvacrol, 30; cymene, 20; and a terpene (b. p. 178—180°), 50. The 
presence of a small quantity of a phenol producing a violet coloration 
in solutions of ferric chloride, was also observed. The author finds 
that, contrary to the generally accepted statements, carvacrol produces. 
a green coloration in solutions of ferric chloride. The following 
physical constants of the terpene formed in the oil have been deter- 
mined :—Sp. gr. = 0°855 at 15°; refractive index = 1°481. Carva- 
crol occurs also in origanum oil and in the oil of Thymus Serpyllum, 
in the latter it is accompanied by thymol. 


A Polymeride of Toluquinone. By G. Spica (Gazzetta, 1882, 
995—227).—When toluquinone is treated with sulphuric acid diluted 
with an equal weight of water, it gradually dissolves, the solution 
tarning brown and depositing a nearly black pulverulent substance, 
very slightly soluble in water, insoluble in benzene, very soluble in 
ether and in alcohol, moderately soluble in acetic acid. When purified 
by solution in this acid, precipitation by water and washing in a perco- 
lator with chloroform, it gave by analysis numbers agreeing very 
nearly with the formula of toluquinone, CsH,;MeO,, but melted at 
300°, whereas toluquinone itself melts at 64°. Hence it appears to be 
a polymeride of toluquinone. 
This polymeride, suspended in water and subjected for several days 
to a current of sulphur dioxide, is converted into a hydroxy- 
derivative, [C;H;Me(OH) (OH) },, which crystallises, on evaporating 
the resulting solution under reduced pressure, in fibrous tufts of white 
nacreous needles melting at 204°, very soluble in ether and in alcoh»l, 
soluble also in benzene. It is somewhat unstable, and on exposure to air 
and moisture is gradually reconverted into the polymeric toluquinone. 
H. W. 
Purpurogallin. By P. pe Ciermonr and P. Cuavtarp (Compt. 
rend., 94, 1362—1364).—Purpurogallin, obtained from pyrogallol by 
the action of oxidising agents or of gum arabic, or by passing air 
through an aqueous solution in presence of platinum-black, crystal- 
lises from alcohol in velvety needles of dark-brown colour melting at 
256° and subliming with decomposition at a slightly higher temperature. 
Sodium purpurogallate, CoH ,NayOx, is formed by mixing alcoholic 
solution of purpurogallin and soda ; it is very deliquescent, crystallises 
with difficulty in prismatic needles, very soluble in water, insoluble in 
alcohol and other solvents. On heating it with ethyl iodide under 
pressure, the ethyl-derivative is obtained. 
VOL. XLII. 4b 
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Barium purpurogallate, CxH,,Ba,0,, is precipitated in crystalline T 
plates, when barium chloride is added to a solution of the sodium CAE 
compound: it is almost insoluble in water and other solvents, and is 9° 
decomposed by acids. h i 

When ammonia is added to purpurogallin suspended in water, the j 
mixture assumes successively a green, a blue, and a yellow colour. On ‘Ho 
evaporating the solution to dryness and treating the residue several sth 
times with alcohol and ether, an insoluble portion is obtained, consist. C.F 
ing probably of an amido-compound and an oxide of purpurogallin. oh 
This compound is soluble in water, nearly insoluble in alcohol, and E 
completely insoluble in other solvents. — 

By adding an excess of bromine, drop by drop, to purpurogallin J ong 
suspended in acetic acid, a tetrabromo-compound, C»H.Br,Q,, is deal 
obtained, crystallising in red transparent needles (m. p. 202—204°) CH 


which darken in colour on exposure to air. It dissolves with yellow 
colour in alcohol, ether, and acetic acid, with a violet colour in 
benzene and chloroform. Nitric acid and alkalis decompose the 
bromo-compound, whilst it is dissolved by sulphuric acid without 
decomposition and with a red colour. Chlorine and iodine under 
similar circumstances give crystalline compounds with purpurogallin, 

Hydrochloric acid does not act on purpurogallin, but sulphuric acid 
dissolves it in the cold, yielding a purple solution from which it is 
precipitated unaltered by water: on heating the solution, sulphurous 
anhydride is evolved, and the compound C.H,.0i. formed, which erys- 
tallises in long brown needles, giving with ammonia a violet colora. 
tion, and blue with potassium and sodium hydroxide. 

Hydriodie acid heated with purpurogallin under pressure acts on it 
slowly, forming a series of hydrocarbons of the general formula 
(CioHy)». The first hydrocarbon boils at 195°, and appears to belong 
to the cymene group, although it differs in its properties from the 
known members of that group. A little above 360° a hydrocarbon of 
the formula C.oH,s is obtained as a viscous liquid. A third hydrocar- 
bon distils at the melting point of glass. 

Tetracetylpurpurogallin, CoH »,Ac,Os, is obtained by heating pur- 
purogallin with acetic anhydride at 140°. It crystallises in prismatic 
needles melting at 186°, and subliming at a little above that temperature; 
when moist, the crystals are brown, but in the dry state they are of 
a brilliant golden yellow. It is insoluble in water, bat soluble m 
aleohol and ether; with ammonia, soda, and potash it gives reactions 
similar to those of purpurogallin, into which it is converted by heating 
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with an excess of barium hydroxide under pressure. L. T. O'S. 

A New Class of Colouring-matters. By O. Fiscuer and C. 1644), 
Rupowrn (Ber., 15, 1500—1505).—The authors have investigated & ¢), 4, 
“ Flavaniline,” the characteristic product of the action of zine chlo- eblora: 
ride at 250—270°, on acetanilide. The colouring-matter, which dyes BF techy;, 
silk bright yellow with a moss-green fluorescence, is the monacid salt of B 7), ,, 
a strongly diacid base, which is thrown down by am.aonia from 4 & oo), ,, 
solution of the former, as a milky precipitate which ultimately takes & jn ye: 
the form of long needles. These are slightly soluble in water, freely tion, tl 
in alcohol; they melt at 97°, the colour changing to yellow. and th 
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‘The empirical composition of the base is represented by the formula 
(,.HN>, and its formation from acetanilide therefore by the equation : 
290,H,NO = C,,H\,N. + 2H,0O. The base is not affected by nascent 
hydrogen (Sn + HCl). The di-acid salt is prepared by pouring the 
aqueous solution of the monacid salt into cold concentrated hydro- 
chloric acid, in which it is almost insoluble. It is dissolved by water 
with re-formation of the monacid salt. The platinochloride, 
(yHiN2,2HCI.PtCh, was obtained by adding the solution of the base 
in hot concentrated hydrochloric acid to a platinum chloride solution. 
Ethylflavaniline was obtained by heating an alcoholic solution of the 
base with ethyl iodide at 110°. Red needles separated on cooling, and 
were purified by recrystallisation from dilute hydriodic acid. The 
resulting compound is the hydriodate of monoethylflavaniline, 
C\H,,EtN.,HI: the base is precipitated by ammonia from the 
solution of this salt as a colourless resinous mass. Its salts have a 
redder tone than the corresponding salts of flavaniline, and dye silk 
orange. 

Phenylflavaniline is obtained by heating the base with aniline and 
benzoic acid at 170°. Its salts crystallise well, and are yellow 
coloured. 

Reaction with Nitrous Acid.—On adding sodium nitrite to a solution 
of the monacid salt, a diazoamido-compound is thrown down as a 
yellowish-red crystalline precipitate. If the decomposition be effected, 
with suitable precautions, in presence of excess of acid, a phenol is 
obtained, and may be isolated in the form of colourless plates melting 
at 238° and subliming without decomposition. According to analysis 
its empirical formula is C\sH,,NO. It possesses both acid and basic 
properties, and its salts are beautifully crystalline. On distillation 
with zinc-dust, the phenol is converted into a new base, fluvoline, 
C-Hi;N, which distils above 360° as a yellowish oil; on exposure to a 
freezing mixture the oil solidifies to a mass of four-sided plates 
melting at 65°. The picrate and the chromate of this base are very 
insoluble. Its nitrogen-atom is not attacked by nitrous acid. The 
authors regard it as a derivative of quinoline, and flavaniline as a 
monamido-derivative of flavoline, in support of which they cite 
the result of the nitration and amidation of the base, whereby they 
obtained a colouring-matter which appeared to be identical with 
flavaniline. 

The further investigation of this base as the type of a new series is 
in progress. C. F. C. 


New Colouring-matters. By J. v. Horrmann (Ber., 15, 1541— 
1544).—By the action of epichlorhydrin on aniline and its homologues, 
the author has obtained a series of bodies which, on oxidation with 
cbloranil, yield true colouring-matters; these, however, are of little 
technical value owing to their being decomposed by boiling with water 
The reaction by which they are formed was suggested by the analo- 
gous reaction of ethylene oxide with aromatic amines, which has beea 
investigated by Demole. From an @ priori investigation of the reac- 
tion, the author regards the products as containing a quinoline nucleus, 
and the colouring-matters as related to cyania. Kpichlorhydrin reacts 
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also with secondary bases, but with difficulty, requiring prolonged 
heating at a high temperature (150—-160°) to complete the reac. 
tion. C. F. C. 


—"O © 4 


8-Naphthoxyl Aldehyde. By G. Kaurmayn (Ber., 15, 804—807), 
—The product of the action of caustic soda and chloroform on 8. 
naphthol, yields on treatment with light petroleum, an insoluble 
grey powder, which, when crystallised from aniline, forms small 
brownish prisms melting at 210°. This substance is identical with 
that described by Rousseau (Compt. rend., 94, 133), as a pseudo. 
diatomic alcohol. The portion soluble in light petroleum consists 
of two compounds, viz., @-naphthoxyl-aldehyde and a small quantity 
of a substance insoluble in caustic soda, which erystallises from a 
mixture of ether and alcohol in slender shining needles, melting at 
144°. 

8-Naphthoxyl aldehyde, Cip$H,(OH).COH, is insoluble in water, but 
soluble in alcohol and ether, and forms colourless prisms melting at 
76°. Its solutions give a brown coloration with ferric chloride, and 
reduce ammoniacal solutions of silver nitrate; it is soluble in caustic 
alkalis, forming with caustic soda the compound C,H,(ONa).COH, 
which crystallises in yellow leaflets. By careful fusion with caustic 
potash this aldehyde is oxidised to naphthoxyl-carbuxylic acid, its pro. 
duction being attended with the formation of some dinaphthol. 

Naphthoxyl-carboxylic acid, CyHs(OH).COOH, is sparingly soluble 
in water, and crystallises from dilute alcohol in fine needles, melting at 
150°; its alcoholic solution gives a blue coloration with ferric chloride, 
This acid, when boiled with water, is resolved into carbonic anhydride 
and 8-naphthol. It forms crystalline potassium and ammonium salts, 
and its silver salt is obtained as a white amorphous precipitate. This 
acid is isomeric with the two described by Schiffer (Annalen, 152, 279) 
and the four acids described by Stumpf (cbid., 188, 1), and is regarded 
by the author as a BA-derivative. 

The dinaphthol, (CjHs-OH)2, formed together with the above acid, is 


-— 
a. a 
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insoluble in water, but soluble in alcohol, from which it crystallises in 
slender silky needles, melting at 195°. It is soluble in alkalis, but pre 
insoluble in solutions of alkaline carbonates. It produces no colora- 5p 
tion with solutions of ferric chloride, and is an isomeride of the two gra 
dinaphthols which Dianin obtained by the action of ferric chloride sod 
on naphthol (Ber., 6, 1252). int 
Attempts made to prepare naphthoxyl aldehydes from a-naphthol int 
yielded unsatisfactory results. P. FS rat! 
add 
Hydrazine-benzoic Acids. By HK. Fiscner and EK. Rexov the 
(Annalen, 212, 333—338).—The ortho- and meta-acids are already the 
known (Annalen, 180, 1:2; Ber., 13,679; Abstr., 1880, 647). The sept 
ortho-acid, as might be expected, is the only modification convertible be ¥ 
by separation of water into a simple anhydride. wat 
This compound, C;H,N,O = CH.<Y yy >NH, is prepared by heating nm 
/ ( 
the ortho-acid as quickly as possible to 220—225°, interrupting the diss 
operation as soon as the mass is completely fused, and no more wate? afte 
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escapes. It is quite colourless when pure, and separates from the hot 
alcoholic solution on slow cooling in shining mostly six-sided mono- 
clinic plates, often arranged in parallel rows, and exhibiting the com- 
bination OP .coP&.P. The P-faces, like all the rest, are highly 
lustrous and specular, but always much arched. Cleavage very dis- 
tinct, parallel to the orthopinacoid. The compound has no definite 
melting point. It begins to sinter together and becomes coloured at 
220°; melts completely with progressive decomposition at 242° to a 
dark-red liquid ; and is converted after some time at the same tem- 
perature into a tarry mass. It exhibits both basic and acid proper- 
ties ; dissolves readily in alkalis ; and in boiling aqueous solution slowly 
decomposes the carbonates of the alkaline earths. On mixing its 
concentrated solution in pure soda-ley with absolute alcohol, the 
sodium salt, C;H;N,ONa, separates in fine silvery lamine containing 
crystal-water which escapes at 10°, the crystals at the same time 
losing their lustre. Equal stability is exhibited by the compounds of 
the anhydride with strong acids. The hydrochloride C;H,N,O,HCI 
forms white needles very soluble in water and in alcohol, much less 
soluble in strong hydrochloric acid. The sulphate exhibits similar 
properties. The anhydride likewise unites with metallic salts. On 
mixing its cold aqueous solution with mercuric chloride, a white floc- 
culent precipitate is formed which dissolves in hot water, and the 
solution, on cooling, deposits tufts of needles having the composition 
C,H,.N,O,HgCl, A similar compound is formed with silver nitrate. 


A diacetyl derivative, OH < yes >NAG, is formed on boiling the 


anhydride with five times its weight of acetic anhydride, and crystal- 
lises from hot alcohol in white needles melting at 112°, very slightly 
soluble in water and dilute acids, but dissolved and decomposed by hot 
alkaline leys. ‘T'wo ethyl-derivatives are also formed on heating the 
sodium salt with ethyl iodide and a small quantity of alcohol, one 
soluble in alcohol, the other insoluble and apparently consisting of a 
diethyl-compound. 

Parahydrazine-benzoic acid, C;HsN,O, = COOH.C,H,.NH.NH,, is 
prepared by drenching 7 parts paramidobenzoic hydrochloride with 
5 parts strong hydrochloric acid (sp. gr. 1:19) and 30 parts water, 
gradually adding to the cooled mixture the calculated quantity of 
sodium nitrite, the amido-acid being thereby completely converted 
into the diazo-compound and dissolved; and on pouring the liquid 
into a cold saturated solution of normal sodium sulphite containing 
rather more than 2 mols. of the salt to 1 mol. of the amido-acid, then 
adding acetic acid to avid reaction, and zinc-dust, warming gently till 
the solution becomes colourless, and passing hydrogen chloride into 
the perfectly cooled liquid, the hydrochloride of the hydrazine-acid 
Separates, together with sodium chloride. The saline mass is then to 
be washed with cold water, and the residue recrystallised from hot 
water. The salt thus obtained forms white needles slightly soluble in 
cold, moderately soluble in hot water, and having, when dried at 100°, 
the composition C;H,N,O.,HCI. The free hydrazine-acid obtained by 
dissolving this salt in soda-ley and precipitating with acetic acid, has, 
after drying in a vacuum, the composition NH,NH.C,Hy.COOH. It 
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is very slightly soluble in cold, much more readily in hot water, and 
crystallises from the warm aqueous solution on rapid cooling in 
slender needles, and on slow cooling in larger colourless plates, 
Heated in a capillary tube, it melts at 220—225°, with brisk in. 
tumescence, and partial resolution into carbonic anhydride and phenyl. 
hydrazine. H. W 


Phenylacetic Acid. By S. Gasrrer (Ber., 15, 834—842).—Para. 
midobenzyl cyanide, NH,.CsHy.CH,.CN, is best prepared by the action of 
tin and hydrochloric acid on nitrobenzyl cyanide (m. p. 116°). After 
precipitating the tin from the solution by sulphuretted hydrogen, the 
filtrate is mixed with an excess of sodium hydroxide and extracted 
with ether. On evaporating the ethereal extract, the cyanide remains 
in crystalline plates (m. p. 44°), which are sparingly soluble in carbon 
bisulphide, but dissolve freely in most solvents. The diacetic derivative, 
NAc,.C;H,.CH,.CN, forms needle-shaped crystals (m. p. 153°) soluble 
in chloroform, ether, benzene, carbon bisulphide, acetic acid, and in hot 
water. Paracetamidobenzyl cyanide, NHAc.C,Hy.CH,.CN, which is 
formed together with the preceding compound, crystallises in colour. 
less needles (m. p. 96°), soluble in alcohol, ether, glacial acetic acid, 
andchloroform. By the action of strong nitric acid on either of these 
acetic derivatives, metanitroparacetamidobenzyl cyanide, 


C;H,(CH:.CN)(NO.)(NHAc) [1 : 3: 4], 


is produced. It crystallises iz yellow needles or plates which melt at 
113°, and dissolve readily in benzene, chloroform, and warm acetic acid. 
On saponification with concentrated hydrochloric acid this compound 
yields nitramidophenylacetic acid, CsH,(CH,.COOH)(NO,)(NH,) 
[1 : 3: 4]. This acid crystallises in orange-coloured needles 
melting at 144°, freely soluble in alcohol, ether, acetic acid, ammonia, 
and in hot water. The hydrochloride is decomposed by water. 
When a solution of the acid in ether and alcohol is mixed with amyl 
nitrite and strong hydrochloric acid, red needles of nitrosomethy!- 
nitrodiazobenzene chloride are deposited. The crystals explode when 
heated. The diazo-compound is decomposed by alcohol with the for- 
mation of nitrosomethylmetanitrobenzene (m. p. 115—118°), which 
erystallises in needles soluble in alcohol, ether, acetic acid, benzene, 
chloroform, and in soda. On oxidation with chromic mixture, meta- 
nitrobenzaldehyde (m. p. 57°), is produced. 

Metanitroparamidobenzyl cyanide is prepared by adding soda to an 
aqueous solution of nitroacetamidobenzyl cyanide, in quantity sufficient 
to produce a decidedly alkaline reaction. Orange-coloured rhombic 
plates (m. p. 118°) are deposited, which dissolve readily in alcohol, 
ether, and acetic acid. A diazo-compound appears to be formed by 
the action of nitrous acid on the nitric acid solution of the cyanide. 

Bromacetamidobenzyl cyanide (m. p. 129°), prepared by the action of 
bromine-water on paracetamidobenzyl cyanide, yields metahromopar- 
amidophenylacetic acid when saponified with strong hydrochloric acid. 
This acid crystallises in colourless scales melting at 136°, soluble in 
ether, alcohol, benzene, and acetic acid. The diazo-compound was not 
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isolated, but the product of its decomposition by alcohol was shown to 
be metabromophenylacetic acid melting at 100°5°. W. C. W. 


a-Ditolylpropionic Acid. By A. Harss (Ber., 15, 1474—1481).— 
The author prepared this acid by Béttinger’s method (ibid., 1595), and 
obtained by the action of sulphuric acid on 10 grams of pyroracemic 
acid and 30 grams of toluene, a yield of 22 grams of the pure acid. It 
melts at 151°, and volatilises unchanged on raising the temperature. 
Details of crystallographic measurements are given. The ammonium 
salt crystallises from alcohol in long needles; on recrystallisation, it 
loses ammonia. ‘The calcium salt forms a crystalline powder, sparingly 
soluble in water and alcohol. The ethyl salt crystallises from alcohol 
in prisms which melt at 145°. 

Ditolylethane, CHMe(C,;H,)2. On distilling the acid with quicklime, 
it is converted, without carbonisation, into ditelylethane, boiling at 
294°, and converted by oxidation into ditolyl vtone melting at 94°— 
identical therefore with Fischer's paratolyldiethane (ibid., 7, 1193). 
Dinitro-a-ditulylprepionic Acid.—This nitro-acid is prepared by 
slowly adding @-ditolylpropionic acid to a well cooled (—5°) mixture 
of nitric and sulphuric acids. After purification, it is obtained in 
yellowish crystals (m. p. 129°), which are easily soluble in alcohol and 
in ether. The ammonium salt is prepared by dissolving the acid in 
alcoholic ammonia ; from this solution, the calcium and barium salts 
are thrown down, as crystalline precipitates, on adding the chlorides. 
The corresponding diamido-acid is obtained by reduction with tin and 
hydrochloric acid in the usual way: on adding alcohol to the con- 
centrated aqueous solution, the hydrochloride is precipitated in trans- 
parent needles. 

Tetranitro-a-ditolylpropionic Acid.—For the formation of this com- 
pound a mixture of 2 vols. concentrated nitric acid and | of sulphuric, 
at 15° is requisite. The product crystallises in bright yellow 
needles melting at 224°, easily soluble in alcohol and in ether. 
The ammonium salt was prepared by dissolving the nitro-acid in 
alcoholic ammonia; it crystallises in bright yellow ueedles; the barium 
salt is easily soluble in water. 

Monobromo-a-ditolylpropionic Acid.—This compound is obtained by 
adding bromine to a solution of the ditolylpropionic acid in chloro- 
form and applying a gentle heat. It crystallises in warty masses 
melting at 144°, freely soluble in alcohol and in ether. 
Diphenylethanetricarboxylic Acid.—This acid is the product of the 
action of potassium permanganate on the ditolylpropionic acid, in boiling 
aqueous solution. It crystallises in shining needles melting at 254”, 
slightly soluble in water, easily in alcohol and in ether. On warming 
with concentrated nitric acid it is dissolved, but without change, and 
separates out on cooling. ‘I'he ammonium salt of this acid crystallises 
in colourless needles. ‘he barium salt is obtained as a crystalline 
precipitate, somewhat soluble in boiling water; the silver salt also is 
bat slightly soluble in boiling water; the mercuric salt is soluble in 
water and in alcohol. The disodium salt is obtained by boiling a 
solution of soda with excess of the acid; the corresponding silver 
salt is easily soluble in hot water. The proof of the constitu- 
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tion of this acid lay in its conversion, by sublimation at 280°, into 


diphenylethanedicarboxylic acid melting at 275°, and the conversion bla 
of this by distillation from soda-lime into diphenylethane, boiling se 
at 286°, and possessing ali the properties of that prepared from 
aldehyde. C. F. C. , 
Benzyloxyphenyl-2-propionic and Benzylparamethyloxy. (B 
phenyl-a-propionic Acid. By M. Mazzara (Gazzetta, 1882, 26]~ for 
266).—The former of these acids was obtained by a process analogous ny 
to that previously employed for the preparation of benzyloxyphenyl. na 
acetic acid (this vol., p. 403), viz., by heating potassium-benzy|phenol 4 
in molecular proportion with the sodium salt of a-chloropropionic . 
acid (prepared by distilling calcium lactate with 2 mols. PCI, de. pre 
composing the crude distillate of lactic chloride with water, agitating - 
the product with ether, and purifying the acid thereby dissolved by lis 
rectification). a 
On dissolving the product in water, and treating the solution with = 
hydrochloric acid, an oily substance separated which soon soliditied; = 
and on treating this product with ammonium carbonate to remove a = 
smal] quantity of unaltered phenol, and again adding hydrochloric a 
acid, benzyloxyphenyl-a-propionic acid was precipitated in the crystal- i 
line state. This acid, purified by recrystallisation from dilute alcohol ‘ 
or hot water, crystallises in small shining scales melting at 100—102°. ‘i 
It is very soluble in alcohol and ether, and produces a yellowish tur- 
bidity with picrates. It gives by analysis 74°72 per cent. carbon and a 
6°66 hydrogen, agreeing with the formula— ~ in 
C\.H,,O; = CH,Ph.C,Hy.O.CHMe.COOH. 
co 
The lead salt, (Ci6H,;0;)2Pb,H,O, obtained by adding lead nitrate to for 
a solution of the acid neutralised with ammonia, is a white flocculent ac’ 
precipitate, composed of minute needles. It is very slightly soluble ac 
in water, and becomes pasty under boiling water. Heated in a tube of 
nearly to 100°, it melts and solidifies to a yellowish amorphous mass. Th 
The barium salt, (C\¢Hi;03)2Ba,H,O, is likewise a flocculent precipi- an 
tate composed of small needles, which melts and gelatinises under 
boiling water; behaves like the lead sait, when heated in a tube at an 
100°. The silver salt, C\.H,;O;Ag, is a white, apparently curdy pre- 
cipitate, but little altered by light, sparingly soluble in alcohol and 
ether. Ni 
Benzylparamethyloeyphenyl-2-propionic acid, A 
C,,H,,0, = CH,Ph.C,;H,;Me.0.CHMe.COOH, 
is prepared like the preceding acid, but is very difficult to purify, 
being precipitated from its salts in a pasty condition, which it main- 
tains for a long time. From boiling water, however, in which it is By 
very slightly soluble, it may be obtained in small perfectly white erys- ho 
tals. It melts at 115°; produces a yellowish turbidity with ferric se 
salts. Its lead salt, (C,;H\O;)2Pb,3H,O, is prepared like that of the 80 
preceding acid, which it resembles. The bariwm salt, obtained by pre- in 
cipitation from the ammonium salt, is very unstable. The silver salt lis 
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is but little altered by light. It is insoluble in water, softens and 
blackens under boiling water; dissolves in alcohol and in ether, and 
separates from the ethereal solution in scales. H. W. 


Hydrocinnamic Acid. By S. Gasries and H. Srevpemann 
(Ber., 15, 842—847).—Paramidohydrocinnamic acid (m. p. 131°) is 
formed by boiling an ammoniacal solution of paranitrohydrocinnamic 
acid (m. p. 163°) with a solution of ferrous sulphate. (The reduction 
is complete when the precipitate, which is produced on the addition of 
hydrochloric acid to the concentrated filtrate, redissolves in an excess 
of acid.) The mixture is filtered, the filtrate concentrated and 
neutralised with hydrochloric acid to precipitate amidohydrocinnamic 
acid. 

Paracetamidohydrocinnamic acid, NHAc.C;H,.C,H,.COOH, erystal- 
lises in colourless needles (m. p. 143), soluble in alcohol, ether, and 
acetic acid. On the addition of potassium nitrate to a solution of the 
acetic derivative in sulphuric acid, metanitroparacetamidohydrocinnamic 
acid, CsH3(C,H,.COOH)(NO,)(NHAc) [1:3:4], is produced. It is 
precipitated on diluting the acid solution. The best yield is obtained 
when not more than 1 gram of the substance is operated on. The 
nitro-compound forms pale yellow needles (m. p. 174°), soluble in hot 
water, alcohol, benzene, and glacial acetic acid. When it is boiled 
with concentrated hydrochloric acid, metanitroparamidohydrocinnamic 
acid, CsH3(C,Hs.COOH)(NO,)(NH,) [1:3:4], is obtained. This 
acid forms orange-coloured crystals (m. p. 145°), which dissolve freely 
in ether, acetic acid, and warm alcohol or water. 

By the action of ethyl nitrite, it yields a diazo-, and not a nitroso- 
compound. The diazo-derivative is decomposed by boiling alcohol with 
formation of metanitrohydrocinnamic acid melting at 118°. The nitro- 
acid crystallises in long yellow needles soluble in ether and acetic 
acid. On reduction with tin and hydrochloric acid, the hydrochloride 
of metamidohydrocinnamic acid is obtained in flat colourless needles. 
The free base (m. p. 84°) is soluble in acids, alkalis, alcohol, ether, 
and water. 

The following table shows the melting points of the nitro- and 
amido-hydrocinnamie acids :— 


Para. Meta. Ortho. 
Nitrohydrocinnamie acid.. 163° 118° 113° 
Amidohydrocinnamic acid 131 84 decomposes into water 
and hydrocarbostyril. 
W.C. W. 


Monochlorocinnamie Acid. By G. W. Jurz (Ber., 15, 788).-- 
By treating phenyldichloropropionice acid (Ber., 14, 1867) with alco- 
holie potash, two potassium chlorocinnamates are obtained, which are 
separated by their different solubilities in alcohol. From the more 
soluble salt, a monochlorocinnamic acid may be obtained, crystallising 
in leaflets melting at 114°, whilst the other salt yields an acid crystal- 
lising in long needles melting at 142—143°. eR 
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Condensation-products of Bibasic Fatty Acids. By H. y, be 
Pecumann (Ber., 15, 881—892).—Benzoylacrylic acid, er 
COPh.CH : CH.COOH, nit 
prepared by the action of aluminium chloride on benzene and maleic il 
anhydride, is deposited from benzene in plates, and from toluene in . 
long needles melting at 99°, sparingly soluble in cold water and light - 
petroleum. The hot aqueous solution deposits white plates (m. p, tal 
64°), which contain water of crystallisation. This acid resists the ve 
action of dilute acids, but is decomposed by alkalis and alkaline car. a 
bonates, forming acetophenone and glyoxylic acid. When benzoyl. ies 
acrylic acid is boiled with twice its weight of acetic anhydride in a a 
flask fitted with an upright condenser, ruby-red crystalline needles are : 
deposited, which have tiie composition C,H;O2. Boiling xylene is the e 
menstruum best adapted for the recrystallisation of this substance, f 
The crystals dissolve in cold sulphuric acid, forming a blue solution, . | 
which on the addition of water yields a red precipitate of the original ™ 
substance. If the solution in strong sulphuric acid is gently heated, The 
its colour changes to red, and on dilution with water a red solution, dens 
exhibiting an intense green fluorescence, is obtained. On distillation h 
with a very small quantity of zinc-dust, a yellow crystalline compound . 
is produced, which begins to sublime at 290°, and melts above 50). pa 
It is soluble in benzene and xylene, forming brown solutions, which lead 
exhibit a green fluorescence. Benzoylacrylic acid unites with bromine, pre 
forming a colourless addition-product melting at 135°. ld 
Toluylacrylic acid, CsH,Me.CO.CH : CH.COOH (m. p.138°), resembles JP fea 
benzoylacrylic acid in its properties, and yields a red condensation. ah 
prodnct when treated with acetic anhydride. ! 
Benzoylpropionic acid, described by Burcker (Bull. Soc. Chim., 35, 
17), does not yield a condensation-product when boiled with acetic 
anhydride. On reduction with zinc-dust and acetic acid, a crys- The 
talline compound (m. p. 165°) is obtained, which is solubie in alcohol, spari 
but insoluble in alkalis. On reduction with sodium amalgam, phenyl. chlor 
hydroxybutyric acid, OH.CHPh.(CH,)..COOH, is produced. This ine 
acid melts at 30°, and decomposes on distillation, yielding phenyl- passi 
butyrolactone (which has also been obtained from isophenylcrotonic is ens 
acid by Fittig, Annalen, 208, 121). The lactone melts at 34°. It 
dissolves freely in alcohol, ether, benzene, and acetic acid. From the tion ( 
sulphuric acid solution, water throws down a colourless precipitate, 
which possesses the properties of an acid. plode 
Benzoylerotonic acid, COPh.CMe : CH.COOH, prepared by the cece 
action of aluminium chloride on a mixture of benzene and citraconic of thi 
anhydride, crystallises in needles melting at 113°. By boiling with silver 
alkalis, it is decomposed into propiophenone and glyoxylic acid, which sparit 
are afterwards converted into glycolic and oxalic acids. N and 
W. C. W. amido 
Sulphonie Acids of Hydroxyazobenzene. By H. Limprics the s 
(Ber., 15, 1295—1299).—By the action of warm fuming sulphuric acid former 
azoxybenzene, four sulphonic acids of hydroxyazobenzene are formed, the cor 
the monoacid by heating one part azoxybenzene with 5 parts sulphuric S0,H 
uncert 


acid, the di-, tri-, and tetra-sulphonic acids by heating one part azoxy- 
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benzene with ten parts of acid. In order to separate the acids, the 
crude product is allowed to cool, whereby crystals of the monosulpho- 
nic acid separate out: the filtrate is then neutralised with lime, the cal- 
cium sulphate removed, and potassium carbonate added. The potassium 
salts of the three acids may be separated by fractional crystallisation 
from water. 

Hydroxyazobenzenemonosulphonic acid, SO;H.C.Hy.N2.CsHy.0H, erys- 
tailises in reddish leaflets, soluble in water, sparingly soluble in dilute 
acids. The potassium, barium, and silver salts also form similar 
crystals; the chloride (m. p. 122°) crystallises in golden, the amide 
(m. p. 212°) in flesh-coloured leaflets. The author was unable to 
establish the identity of this acid with previously prepared acids of 
similar constitution; it shows, however, some points of resemblance 
with the acid obtained by Griess from phenol and the diazo-derivative 
of paramidobenzenesulphonic acid. 

Hydroxyazobenzenedisulphonic acid, (OH) C.H;N.(SO3H)., erystallises 
in golden needles, easily soluble in water, sparingly soluble in acids. 
The potassium salt crystallises in needles, the barium and silver salts 
form dark-red crystalline precipitates. 

Hydroxyazobenzenetrisulphonic acid, OH.CsH.(SO;H)2.N2.C.Hy.SO3H, 
erystallises in ruby-red deliquescent needles, sparingly soluble in dilute 
acids. The potassium salt forms golden-yellow needles; the barium, 
lead, and silver salts are dark-brown crystalline precipitates. The 
chloride forms a reddish crystalline powder melting at 220° ; the amide, 
golden, sparingly soluble leaflets. By the action of reducing agents, 
hydroxyazobenzenetrisulphonic acid is converted into paramidobenzene- 
sulphonic and amidophenoldisulphcnic acid thus :— 


OH.C,H.(SO;H),. N..C,Hy.SO,H + 2H, 
= OH.C,H.(SO;H)..NH, > SO,H.C,H,.NH:. 


The latter crystallises in delicate white needles, soluble in water, 
sparingly soluble in alcohol. It gives a violet coloration with ferric 
chloride. The hydrogen potassium, and ammonium salts crystallise 
in red prisms; the normal red salt is a crystalline precipitate. By 
passing nitrous acid into water in which the hydrogen potassium salt 
is suspended, a potassium salt of a diazo-acid is obtained, of constitu- 


tion (SO,K).C.H:.@ ‘SN, which crystallises in golden needles, ex- 
\o J ry g 


plodes slightly on heating, and on boiling with water forms a potas- 
sium salt of a quinoldisulphonic acid, CgH.(OH).(SO;K).. A solution 
of this latter salt forms a violet coloration with ferric chloride, reduces 
silver solution, and gives with barium chloride and lead acetate 
sparingly soluble precipitates. Inasmuch as in hydroxyazobenzene the 
Nand OH groupings are in the para-position, it follows that in the 
amidophenoldisulphonic acid the NH, and OH groupings must be in 
the same position; further, as paramidobenzenesulphonic acid is 
formed by the reduction of the trisulphonic acid, the latter must have 
the constitution C,H.(OH)(SO,H)».N2.C,;H,.SO,H; OH: N= 1:4, and 
SO0,H:N = 1:4; but the position of the two sulphonic groupings is 


uncertain, 
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Hydroxyazobenzenetetrasulphonic acid, C,y,H;0HN,(SO,H),, cannot be 
obtained in the crystalline state. Its potassium salt forms golden-yellow 
interlaced needles, its barium salt a crystalline precipitate. The solu. 
tion of the potassium salt reduces silver solution, and forms a pre. 
cipitate of tribromophenol with bromine-water. V. HY. 


Preparation of Dextrorotatory Mandelic Acid from the 
Optically Inactive Acid. By J. Lewkxowirscn (Ber., 15, 1505) ~ 
The author finds that solutions of inactive mandelic acid (ammonium 
salt) when sown with various microzoa, e.g., Bacterium termo, Asper. 
gillus, Mucor, Penicillium glaucum, exhibit the phenomenon of gradual 
development of optical activity (dextrorotation). The explanation 
lies in the destruction by the organisms of the levorotatory acid, which 
is moreover that obtained by the action of hydrochloric acid oa 
amygdalin, and therefore formed by the “ natural” process. The ob. 
servation is therefore in sequence with the various similar cases 
observed by Pasteur and by Le Bel (Compt. rend., 46, 51, 87, 89, 
92), and in harmony with the hypothesis that the optical inactivity 
of bodies prepared by artificial synthesis is due to the simultaneous 
formation of the antithetical isomerides. The author is pursuing the 
subject. C. F.C. 


Vulpic Acid. By A. Sprecen (Ber. 15, 1546—1554).—The 
author has investigated the bodies which accompany dihydrocornicu. 
laric acid, as products of reduction of pulvinic acid, and has thereby 
established both their mode of origin and the constitution of the 
parent substance, pulvinic acid. These products may be arranged in 
the following series, the corresponding lactones to which, like pulvic 
acid, they give rise being also formulated :— 


Lactone. 
1. Pulviec acid ee C,.H,.0; CisH yO, 
2. Carboxycornicularic acid... CHO; C\sH.0, 
3. Cornicularic 90 C,,H,,0; C,,H,,0, 
4. Dihydrocornicularic ,, .. (qa 
5. Seotthestessginitamhalth de } CurH0s CHO, 
6. Tetrahydrocornicularic ,, .. CHO; C,,H,,0, 
7. Diphenylvaleric » ico  Sageeeds — 


Of these, 4 constitutes the crystalline portion of the product of the 
reduction of pulvic acid with zine-dust in presence of ammonia, 
2, 3, 5, and probably also 6 occurring in the non-crystalline portion 
(ibid., 14, 1686): this portion was treated with acetic anhydride, 
and the resulting crystalline anhydrides were separated by recrystal- 
lisation from alcohol, from a non-crystalline residue. This paper 
being anticipatory of a fuller publication, the following particulars of 
tie research are given in bare outline. 

Lactone of carboxycornicularic acid, CisH2O,, erystallises from 
alcohol in short prisms, and from benzene in long needles (m. p. 
215°). With ammonia and alkaline carbonates, it forms salts, 
CH10,M, which are of a yellow colour, and but slightly soluble 
cold menstrua. The attempt to resolve the lactone group by the ap- 
plication of heat and thus obtain salts of the formula C,H,,0;M, 
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results in the simultaneous removal of CO, and the formation of 
colourless salts of cornicularic acid. 

The lactone of cornicularie acid, C,;H,2.0., crystallises from its alcoholic 
solution in yellow needles melting at 141°. It is not dissolved by 
aqueous alkalis on heating, but on warming its alcoholic solution with 
a little aqueous alkali, it is converted into cornicularic acid. 

Cornicularie acid, C\,H\,Oy, is separated from the solution resulting 
from the two preceding decompositions, in oily drops which solidify 
to long colourless needles melting at 115°. By heat, it is converted into 
the corresponding lactone, and when treated with acetic anhydride, it 
yields a non-crystalline oily mass, which is insoluble in alkalis, and is 
probably an addition product of the lactone, and contained in the 
mixture of products of reduction of pulvinic acid, after similar treat- 
ment. On heating it with aqueous soda and zinc-dust, the acid is 
converted into dihydrocornicularic acid. 

The lactone of isodihydrocornicularic acid, Cy,H,,O2, crystallises from 
alcohol in colourless needles melting at 104°. Dihydro- and tetra- 
hydro-cornicularic acid have been previously described. 

Diphenylvaleric acid is connected with the previous acid, which 
has been shown by the author to be diphenyloxyvaleric acid. Its 
reduction to diphenylvaleric acid takes place with difficulty, requiring 
tke employment of phosphorus and hydriodic acid. 

Constitution of the Reduction-products. (a.) Dihydrocornicularic 
Acid, CyyH,6O3.—Of the reduction products of pulvinic acid, dihydro- 
cornicularic acid is the most important, from the fact of undergoing a 
simple decomposition, which throws great light upon its constitution. 
Its decomposition on heating it with aqueous potash into phenyl-suc- 
cinie acid and toluene is most easily explained by regarding it as 
phenylsuccinic acid, in which substitution has taken place in that 
carboxyl-group most remote from the phenyl residue, and in such a 
way that either an oxygen-atom has given place to the diatomic 
benzal residue or hydroxyl to the monatomic benzyl residue. The two 
views may be formulated as under :— 


(1.) CHPh(COOH).CH;.C(OH) : CHPh. 
(2.) CHPh(COOH).CH,.CO.CH,Ph. 


and the resolution of the acid by the equation— 
+ H,O = CHPh(COOH).CH,.COOH + CH;Ph. 


The first formula is apparently confirmed by the fact that dihydro- 
cornicularic acid is converted on heating into a lactone, C,,;H,,O,, 
which must have the following constitutional formula :— 


OL >C : CHPh, 
2 


but cannot be reconciled with Erlenmeyer’s conclusion (ibid., 13, 309) 


CHPh< 


that all tertiary alcohols, in which two affinities of the radicle COH 
are satisfied by two of a carbon-atom, must be resolved into a ketone, 
and according to which dihydrocornicularie acid could only possess 
at the moment of its formation the constitution expressed in the first 
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formula. The methyl ether of the acid moreover resists the action of der 
acetic anhydride at 18°, and cannot therefore contain an OH-gronp, svn 
The second of the above formule is that which must be retained, the the 
formation of the lactone being characterised by the passage of the I 
—CO.CH.-group into —C(OH) : CH—. This view is supported by the of | 
fact that dihydrocornicularic acid is resolved on distillation with lime con 
into carbonic anhydride, and a diphenyl-methyl-ethyl ketone, 
= CH,Ph.CH,.CO.CH,Ph + CO,. 
This ketone corresponds in its properties with that obtained by the 7 
author in the distillation of a mixture of the calcium salts of hydro. wit 
cinnamic and phenylacetic acids. tog 
(b.) Cornicwlarie acid, C;;H\yO; is converted into its dihydro-deriya. vul 
tive in such a way as to leave no doubt that its constitution is that gru 
expressed by the formula: CPh(COOH) ? CH.CO.CH,Ph, i.e., it is dir 
related to phenylfumaric acid in the same way as its hydrogen addi. salt 
tion-product is to phenylsuccinic acid ‘The constitution of its lactone 1 
COO by 
is expressed by the formula: CPh< SC: CHPh. see! 
(c.) Lactone of carboxycornicularic acid, C\jsH,,04, contains a COOH. 
group additional to the last named, and may be represented hypothe. 
tically by the two possible constitutional formula :— 
-CH- C(COOH 
CPhg —— C:CPh.COOH CPh¢ Ne : CHPh 
COO — COoOo— 
(1.) (2:) 
Of these (1) is more probably the correct one, and for the following 
reasons. The acid is obtained from pulvic acid by a reduction which 
cannot be regarded as affecting the union of the carboxyl-groups. I 
Pulvic acid further is resolved by the action of baryta-water into fro 
2 mols. phenylacetic acid, and 1 mol. oxalic, and its 2 COOH-groups ie 
are therefore in union with the C-atoms nearest the Ph residues. Car- age 
boxycornicularie acid, C\.H,,O; = CPh(COOH) :CH.COCHPh.COOH, usr 
must exist among the non-crystalline products of reduction of pulvie in 
acid. from which its lactone was obtained. by 
Constitution of Pulvic and Vulpic Acids.—Pulvic acid differs from bus 
the last-named acid by containing 2 H atoms less, and its deriva- it J 
tion therefore must be assumed to take place by way of a hypothetical +) 
hydrate, which loses water to form pulvic acid, thus :— Aci 
CPh(COOH) : C(OH).C(OH).CPh.COOH, = 
C(OH) acit 
becoming COOH.CPh: C¢ Soph. 
—~COO- 59 
The constitution of pulvic anhydride as derived from this formula 
would be that of a diphenyl diacetylene CPh=C—C=CPh, combined on 
with two CO, groups to form a double lactone, and this is in harmony Pa 


with the fact that it is insoluble in alkalis and yields no diacetyl 
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derivative. Baeyer having set out from this hydrocarbon in his 
synthesis of indigo, the pulvinic series derive additional interest from 
their relationship to this body. 

Bthers of Pulvic Acid.—Pulvic acid being dibasic yields two series 
of salts. Vulpic acid is the methyl ether, and has the following 
constitution :— 

OH 


C(OH) 
COOMe.PhC : cg NCPh. 
~CO 


o-% 
The combination of the OH-group witha tertiary C-atom harmonises 
with the ready conversion of the acid into an acetyl-derivative, 
together with loss of its acid character. The existence of an iso- 
vulpic acid also argues for the presence in pulvic acid of two OH- 
groups of different function. Vulpic acid is monobasic and yields 
dimethyl pulvate, identical with that obtained from the neutral silver 
salt of pulvic acid. 

The pbenol-character of the OH-group in vulpie acid is conditioned 
by its connection with a closed chain, analogously to indoxy]l, as is 
seen from the following comparative formula :— 


OH 
a 
as © ¢ 
~ ON/\S 
ane anal HC & CH 
a . | ll 
ey eee HC C—NH 
Oc—O NY 
C 
H 
Vulpie acid. Indoxyl. 


C. F. C. 

Researches on Usnic Acid and other Substances extracted 
from Lichens. By E. Parernd (Gazzetta, 1882, 231—261).— 
I. Usnic Actp anp rts Derivatives.—In a paper published some years 
ago (Gazzetta, 1576, 113; Abstr., C. J., 1876), the author assigned to 
usnic acid the formula C,,H,,O., and stated that when heated at 150° 
in sealed tubes with alcohol, it underwent a decomposition represented 
by the equation C,,H,.O, + 2H,O' = CO, + C,H,O, + C,sH\O; (decar- 
busnic acid), and that when heated with potash in a stream of hydrogen, 
it yielded pyrousnic acid, C,,H,,0;, according to the equation C,H yO; 
+ 3H,0 — C,;H,O + CO, + C,H,O, + C,,H,.0;; further, that this last 
acid, when heated, easily gave off CO,, being converted into a new 
body, probably C,,H,,0;, and that by slightly varying the conditions 
of the action of potash on usnic acid, a new body allied to pyrousnic 
acid might be obtained. 

Il. Salkowski, on the other hand (Ber.,8, 1460; Abstr., 1876, 
599), represented usnic acid by the formula C,,H,.O,, and supposed 
that when fused with potash, it yielded an acid, CyHiO,, according to 
the equation C,.H,.O, + H,O = 2C,HO,. He afterwards endeavoured 
to account for the difference between his own results and those of 
Paternd by supposing that the experiments of the latter were mide 
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with the true usnic acid, whereas he himself had operated on 
Hesse’s carbusnic acid, CyH,.O,. To this Paternd replied (Gezzetta, 
1878, 225, Abstr., 1878, 882) that these supposed two acids are 
really identical, and that if the composition of the potassium salt does 
not appear consistent with his own formula, C\gH,.O;, the difference 
may be ascribed to the fact that the so-called usnic acid is really an 
anhydride, and that the salts of the corresponding acid have the com. 
position C,sH;;MO;. These conclusions have not been contradicted 
either by Salkowski or by Hesse, and appear indeed to have received 
general assent. Stenhouse and Groves, however (this Journal, Trans., 
1881, 234), by heating usnic acid with sulphuric acid, have obtained 
an acid which they call usnolic acid, and represent by the formula 
C.;H.,O1, whence they deduce for usnic acid the formula C;,H,0,. 
The existence of another acid called B-usnic or cladonic acid, had pre- 
viously been indicated by Hesse and corroborated by Stenhouse, who 
moreover regarded his 8-orcinol as a product of transformation of that 
acid. Paternd, on the other hand, infers from his own experiments, 
that 8-usnic acid is not a distinct compound, but merely usnic acid, 
the melting point of which has been lowered by admixture with other 
substances. It has since indeed been shown by Stenhouse and Groves 
(Annalen, 203, 285) that the true source of 8-orcinol is a well-defined 


acid, which they call barbatic acid. | 

All these facts seem to indicate that the usnie acid with which the va 
several experiments above alluded to were made, must have been more Ai 
or less impure. “he 

Paternd, in continuing his experiments, has arrived at the following bat 
results :— 

1. Decarbusnein, to which he formerly assigned the formula C,;H,,0,, be 
representing its formation by the equation C,,H,O; + 2H,O = CO, + at 
C,H,O, + Ci;H.O; (the presence of acetic acid having been inferred mi 
merely from its odour), he now finds to have the composition C,;H,.,, = 
and to be produced by the reaction C,,H,;.O; + H,O = CO, + C,,H,0,. ‘. 
It is prepared by heating usnic acid with alcohol in sealed tubes at tt 
150°. It exhibits some of the characters of an acid, dissolving readily re 
in alkalis, but it is extremely oxidisable, and does not easily form 4 
definite salts. Its ammoniacal solution reduces silver nitrate, and its ae 
alkaline solutions quickly absorb oxygen. By heating with potash, “ 
it is converted into an acid having the formula C,;H,.0;, formerly tifn 
assigned to decarbusnein itself. nal 

2. Decarbusnic acid, CisH Os, is formed by boiling decarbusnein with 5 
potash in a flask filled with hydrogen, and is precipitated from the aut] 
resulting solution by hydrochloric acid as a yellow powder. It dis- wert 
solves in alcohol, and crystallises therefrom in short heavy yellow hive 
prisms, melting at 198—199°. It is moderately soluble in boiling acai 
alcohol, very slightly in cold alcohol and in ether, and apparently in- like 
soluble in water. Heated for four hours in a reflux apparatus with ethe 
acetic anhydride, it yields two substances separable by repeated crys- out. 
tallisation from alcohol and ether, the one first deposited melting at deri 
147—145°, the other at 130—131°. These bodies are acetyl-deriva- best 
tives of decarbusnic acid, represented by the formule C,;H,,AcO; and heat 


C,;H,,Ac,0;, the former being isomeric with decarbusnein. In the is fo 
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action of potash on decarbusnein there is also formed a small quantity 
of pyrousnetic acid. 

3. Pyrousnetic acid, C\yH,Os, is prepared by heating usnic acid with 
aqueous potash (10 pts. usnic acid, 25 KOH, and 25 water) over the 
water-bath for about half an hour (at higher temperatures over an 
open fire pyrousnic acid is formed), and is precipitated from the 
resulting solution by hydrochloric acid in yellow flocks. When puri- 
fied by crystallisation from boiling alcohol and washing with ether, it 
forms lamine or flattened needles, having a light greyish-yellow colour 
and pearly lustre. It melts at 183—186° with blackening and decom- 
position. It is slightly soluble in water, easily in boiling alcohol, 
sparingly in cold alcohol, moderately in ether and in benzene. Heated 
with water at 130—140° in sealed tubes for about four hours, it dis- 
solves completely, and separates on cooling, without alteration, in 
small light yellow prisms melting at 185°. The formation of pyro- 
usnetic acid by the action of potash on usnic acid might be represented 
by either of the equations: C,.HiO, + 2H,0 = C,HyO, + C;H,O + 
CO., or C,sH,.0; + 3H,O = C,,H,,0, + 2C,H,0,, the former of which 
appears to be the more probable, the formation of acetone being actually 
o served. 

Pyrousnetic acid is converted by the action of acetic chloride at the 
heat of the water-bath, into a monacetyl-derivative, C\4Hi;AcO,, which 
crystallises from acetic acid or aqueous alcohol in small greyish-white 
needles, very soluble in aleohol and in benzene, slightly in ether, still 
less in water. It melts at 168°, does not lose weight by drying at 100°, 
bat undergoes considerable alteration at 120°; and on crystallising the 
modified product from aqueous alcohol, a small portion of the original 
substance separates out, while pyrousnetic acid remains in the mother- 
liquors. The acetyl-derivative dissolves in cold concentrated aqneous 
potash, forming a solution from which hydrochloric throws down pyro- 
usnetic acid ; and if the action be aided by heat, an odour of acetone 
is given off, the alkaline solution turns green (from the action of atmo- 
spheric oxygen), and hydrochloric acid then gives only a slight precipi- 
tate. These changes probably indicate the formation of pyrousnic acid. 
4. Usnetol, C\;HyO,, is formed, together with carbonic anhydride, by 
heating pyrousnetic acid at 185° in a stream of hydrogen: CHO, 
= CO, + C,;H,,0,, and erystallises from aqueous alcohol in very beau- 
tiful long shining yellowish needles ; from benzene in smaller needles ; 
melts at 179°. 

5. Pyrousnic acid, C\zH,,0;, prepared, as already described by the 
author (Gazzetta, 1876, 113; Chem. Soc. J., 1876, [ii], 202), is con- 
verted by boiling with excess of acetic chloride, into an acetyl-deriva- 
tive which crystallises in prisms often forming radiate groups, having 
a silky lustre when large and isolated. They have a faint rosy tint 
like that of manganous salts, melt at 205°, and dissolve in alcohol, 
ether, benzene, acetic acid, aqueous alcohol, and boiling water, with- 
out alteration even at boiling heat. The composition of this acetyl- 
derivative has not been completely made out, but the analyses agree 
best with the formula of a diacetyl-compound. It is not altered by 
heating with water up to 120°, but at higher temperatures acetic acid 
is formed, together with a brown oily substance. 
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ea } 6. Usneol, C\,Hy».0;, is formed by the dry distillation of pyrousnie subs 
8 hs’ acid in a current of hydrogen: C,,H».O; = CO, + Cy H».O;. When rem: 
Lae § purified by repeated crystallisation from aqueous alcohol, or from in 8 
Sowers ether or benzene, it forms radial groups of smal] white prisms, having apps 
‘ ie a pearly lustre when crystallised from benzene. When pure, it melts 160° 
ee at 175°. It is very soluble in alcohol and ether, only slightly in fron 


chloroform and commercial benzene, still less in cold water; more 
= 4 soluble in pure benzene. The aqueous solution reduces silver nitrate, 
eS and gives a dirty white precipitate with ferric chloride. 


Usneol dissolves in acetic chloride at the boiling heat, and on dis. II 
tilling off the excess of the latter after several hours’ heating, there extri 
remains a brown oily substance, which gradually solidifies to a blackish grow 
crystalline mass; and on removing the brown substance by washing pare’ 

"abe with ether and repeatedly crystallising the residue from aqueous wher 
i alcohol, ether, and acetic acid, white needles are obtained melting at ether 
141—142°, volatile without decomposition, and giving by analysis powc 
numbers approaching nearly to the composition of a diacetyl deriva. lising 
tive, C,,HyAc,O;. It is remarkable that, whereas the acetyl-deriva. yield 
tives of carbusnic acid, pyrousnetic acid and usnetol, have melting Fis 
points lower than those of the compounds from which they are and | 
derived, the acetyl-derivative of pyrousnic acid melts at a higher tem- red s 
perature than pyrousnic acid itself. Usneol fused with potassium the | 
hydroxide yields a substance analogous to catechol. colou 

7. Usnolic Acid.—This name was given by Stenhouse and Groves, rent: 
as already stated, to a derivative of usnic acid, to which they assign consi 
the formula C.;,H.,0, founded on the mean results of their analyses, from 
viz., 63°78 per cent. carbon and 5°02 hydrogen. As, however, this with 
formula has no obvious relation to that of usnic acid, or to those of tilled 
any of its derivatives above described, the author was induced to re- anthr 
examine the composition of the acid, which he prepared exactly in the Th 
manner described by Stenhouse and Groves. In five analyses he ob- sists 
tained 62°27 to 62°90 per cent. carbon, and 4°87 to 5°13 hydrogen, but gives 
he has not attempted to deduce a formula therefrom. ammo 

8. Usnice Anilide, CyH.,O,N = NH.(C.,H,0,).—This compound is 

prepared by gently heating usnic acid dissolved in benzene or sus- ITT. 
pended in alcohol, with excess of aniline, and crystallising the pro- Atran 
duct from boiling alcohol or from acetic acid; also by heating an Stearc 
alcoholic solution of potassium usnate with aniline hydrochloride. It tained 
crystallises from boiling alcohol in thin lamine having a pale lemon- abund 
yellow colour and vitreous lustre, and from acetic acid in hard heavy togeth 
prisms. It melts at 170—171°; is moderately soluble in boiling, very in Cla 
sparingly in cold alcohol; sparingly also in ether, very freely in hot formi 
acetic acid and in benzene. Clac 

Usnie anilide dissolves readily in cold aqueous potash, forming 4 to ethe 
yellow solution from which hydrochloric acid throws down a substance crysta 
having the appearance and melting point (169—171°) of the anilide first tr 
itself, but differing therefrom in composition, its analysis leading to rangif 

' the formula C.,H,,0;N, analogous to that of decarbusnein. The chloro 
anilide is not altered in any way by boiling with dilute hydrochlori¢ thus p: 
or sulphuric acid, but dissolves in strong sulphuric acid, yielding 4 mentic 


red solution from which water throws down yellow flocks of a new 
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remains unaltered when boiled with acetic chloride, but when heated 
in sealed tubes at 120° with acetic anhydride, it partly decomposes, 
apparently however without formation of acetyl-derivatives. At 
160° in sealed tubes, it is converted into a substance cerystallising 
from boiling alcohol in very slender needles, which begin to become 
coloured at 200°, scarcely soften at 220°, but decompose at a higher 
temperature, giving off aniline, together with other volatile products. 


II. Frscrc Actp.—This name is given by the author to a new acid, 
extracted by himself and Scichilone from Fiscia parietina, a lichen 
growing abundantly in Sicily on the branches of shrubs. It is pre- 

red by exhausting the lichen in a percolator with boiling alcohol, 
whereby a black viscous mass is obtained; and on treating this with 
ether, the new acid remains undissolved in the form of a nearly black 
powder, which may be purified by washing with ether, and crystal- 
lising several times from benzene, in presence of animal charcoal. The 
yield is very small. 

Fiscic acid forms red-brown crystals, which melt at 204—204°5°, 
and dissolve readily in potassium hydroxide and carbonate, forming 
red salts like those of chrysophanic acid. When reprecipitated from 
the potash-solution, and crystallised from alcohol, it loses its red 
colour and erystallises in canary-yellow needles melting at 200°, appa- 
reutly identical however with the original substance. It exhibits 
considerable resemblance to chrysophanic acid, but is distinguished 
from the latter by its composition and higher melting point. Heated 
with acetic anhydride, it forms an acetyl-derivative, and when dis- 
tilled with zinc-dust, it yields a solid hydrocarbon different from 
anthracene and methylanthracene, but not yet satisfactorily examined. 
The greater part of the alcoholic extract of Fiscia parsetina con- 
sists of a brown viscid substance, which when heated with potash, 
gives off a very volatile base having a strong alkaline reaction and 
ammoniacal odour. 


III. Arranortc Act anp its Derivatives. Rangiformie Acid.— 
Atranoric acid originally found in Lecanora atra, and afterwards in 
Stearocaulon vesuvianum (Gazzetta, 1878, 289), has lately been ob- 
tained by the author from Cladonia rangiformis, which grows 
abundantly in thickets near Palermo. It is extracted by ether, 
together with usnic acid, from Lecanora atra; and is accompanied 
in Cladonia rangiformis by a new acid called by the author rangi- 
formic acid. 

Cladonia rangiformis, well dried in the sun and pulverised, gives up 
to ether about a third of its weight of a nearly white or slightly yellow 
crystalline product, from which the atranoric acid may be obtained by 
first treating it with boiling alcohol and with ether, which remove the 
rangiformic acid, and crystallising the undissolved residue from 
chloroform, from benzene, or better from boiling xylene. Atranoric acid 
thus prepared melts, like that obtained from the other lichens above 
mentioned, at 190—194°, according to the purity of - specimen ; it 

c 2 


substance still containing the aniline residue. The anilide likewise © 
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is very slightly soluble in cold alcohol, ether, chloroform or benzene, 
moderately soluble in boiling chloroform and benzene, more freely in 
hot xylene. Potash and ammonia dissolve it readily, forming canary. 
yellow solutions, from which it separates unaltered on addition of hydro. 
chloric acid. Its analysis gave 60°60 to 61°19 per cent. C and 4°92 to 5-19 
H, leading to the formula C\oH,,05, which requires 60°96 C and 48] H, 

Atranorinie acid, C,H yO, and Atraric acid, CyH»O;, are formed, 
with evolution of carbonic anhydride, when atranoric acid is heated 
with water in sealed tubes at 150°. The former, which is much the 
more soluble in boiling water of the two, crystallises in the tubes in 
splendid needles; the latter, which is much less soluble, separates in 
the form of a brown resinous mass. Atranorinic acid purified by re. 
peated crystallisation from boiling water melts at 100—101°; it is 
much less soluble in cold than in boiling water, moderately soluble in 
alcohol and in ether, easily soluble in alkalis and alkaline carbonates, 
forming yellow solutions. With silver nitrate its ammoniacal] solution 
gives a greenish precipitate which alters rapidly on exposure to 
light. Its aqueous solution is coloured brownish-green by ferric 
chloride, blood-red by calcium chloride. Atraric acid, purified by 
crystallisation from alcohol in presence of animal charcoal, crystallises 
in micaceous lamine, melting at 140—141°, only slightly soluble in 
water even at the boiling heat, freely soluble in alcohol and in ether. 
It dissolves readily also, without coloration, in alkalis and alkaline 
carbonates ; its silver salt quickly turns brown on exposure to lig! t. 
With calcium chloride, it reacts like atranoric and atranorinic acid, 
but gives no reaction with ferric chloride. The formation of these 
two acids from atranoric acid is represented by the equation : 


CoH 05 + H,O= C,H 0, + CyHyOs. 


The evolution of carbonic anhydride appears to be due to a 
secondary action. 

Rangijormic acid is contained in Cladonia rangiferina, together 
with atranoric acid, from which it may be separated by its greater 
solubility in alcohol. By crystallisation from boiling benzene, it is 
obtained in white lamine melting at 104—106°. It gave by analysis 
65°13 per cent. C and 9°84 H, agreeing approximately with the 
formula C,,H,,O3, which requires 66°66 C and 9:09 H. It may there. 
fore be regarded as a lower homologue of Schredermann and Knop’s 
lichenstearic acid, C,,H.,O;. It dissolves readily in ammonia, and 
silver nitrate added to the solution throws down white flocks of silver 
rangiformate. Further details respecting this acid are promised in 4 
future communication. H. 


Formation and Decomposition of Acetanilide. By N. Msv- 
SCHUTKIN (Journ. Russ. Chem. Soc., 1882, 260—277).—The author 
refers to his previous papers on the etherification of alcohols and acids, 
and proceeds to investigate the question, how far the same phenomena 
as in the above case are repeated with compounds which are not 
ethereal salts? Such compounds are amides of acids. But as the 
investigation of amides offers some experimental difficulties, the 
author has hitherto examined only substituted amides. He has 
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selected for his experiments acetanilide, the formation of which takes 
lace according to the following equation: PhH,N + AcHO = 
cPhHN + H,0. In order to study this reaction as fully as pos- 
sible, the author has applied an experimental method strictly 
analogous to that employed by him in his previous researches on 
etherification. Weighed quantities of aniline and acetic acid were 
sealed in glass tubes, and after being heated for a definite length of time 
and to different temperatures, the quantities of the substances which 
entered into reaction were calculated from the amount of acetic acid 
which remained after the reaction in the form of aniline acetate. The 
quantity of acetic acid was determined volumetrically by baryta added 
until the neutral reaction was restored, as, according to the author's 
experiments, baryta completely decomposes aniline acetate, which, like 
all salts of aniline, shows an acid reaction. The results obtained by 
the author are contained in four sections :-— 
(1.) Velocity of Formation of Acetanilide and the Influence of Tem- 
pe iture on its Formation—'the experiments were carried on with 
molecular quantities of acetic acid and aniline. The following 
numbers give the velocity and limit of amidation (formation of the 
amide, a term analogous to etherification) in the above mixture 
at 155° :— 


Coefficient. 1 hr. 2 hrs. 4 hrs. 8 hrs. 12 hrs. 24 hrs. 
0°3921 58°28 65°86 73°61 77°30 78°12 79°17 
48 hrs. 120 hrs. 168 hrs. 240 hrs. 
79°77 79°68 79°97 79°52 


The initial velocity of “amidation ” (during the first hour) = 58°28 
per cent. is very great, and the limit is reached in 24 hours. 

The distribution of the velocity is seen from the following 
numbers :— 


Absolute velocity. 

Per cent. in 1 hour. 
During the Ist hour ..........-cccscccee 58°28 
. Ds ak ceeseneeneese eben 7°58 
ee 3rd and 4th hour ............ 3°87 
Weemn 6 fo 6 ReGee... oo csicc ccdenscctvees 0°92 
i. ME, we eucenh+esuseee (eee e040 0°20 


The relative initial velocity, the limit 79°68 being taken as 100, is 
= 73:14,a number which is larger than the absolute velocity. It 
decreases rapidly, being after the first hour = 9°51, after the second 
hour = 4°86, and so on. As the initial velocity is very great, and as 
during the first hour no acetanilide is decomposed by the action of water, 
the author has most carefully investigated the formation of acetanilide 
during the first hour. The mixture was sealed in a small and thin 
glass tube, then dipped into the bath for a definite number of minutes 
and afterwards cooled quickly. The time was determined by means of 
a “secondimeter” and the error committed was not above half a 
second. The following results were obtained :— 
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1 min. 2 min. 3 min. 4 min. 5 min. 10 min. t 
1°80 5:03 7°86 9°50 12°30 25°30 a 
1:89 468 7°69 10:78 — 25°42 t 
I 
15 min. 30 min. _45 min. 1 hour. t 
34°86 48°18 51:10 58°28 
34°57 47°23 52°42 (mean) 
The distribution of velocity of the formation of acetanilide during 
the first hour is given by the following numbers :— 
Absolute velocity. 
During the Ist minute.............. 184 per cent. 
on ee , 
se NE ai, nies Miemanite an , — te 
je EE Lien... «sata orieoaidbateesdite & oa « 
pe ti Eo etnias deste eactbe : —_ 
From 5 to 10 minutes.............. 2°16 in one minute. 
on ae os alia anne a @ltun’ wd 1:88 ,, 
i "ion. . ee dlendadensathh 0-86 ,, 
i ate. de cthendon oneene 0°27 ,, 
awe -- segdennerenedss 0°43 =, 
The velocity diminishes rapidly with increasing time, but as the 
maximum falls within the 2nd minute, it seems that a kind of inertia 
must be overcome before the reaction is fully established. The follow- 
ing numbers were found at a temperature of 125° :— . 
Coefficient. 15 min. 30 min. 1 hr. 2 hrs. 12 hrs. . 
03921 12°27 22°58 33°19 49°89 73°51 | 
24hrs. 168hrs. 216hrs. 240 hre. 2 
79:00 = 8299s 82-23 883-13 om 
The velocity reaches a maximum during the first hour, and shows a wh 
distribution analogous to that in the above cases. The same is seen the 
from the following numbers expressing the formation of the amide at 
100° :— 
Coeff. lhr. 2hrs. 4hrs. S8Shrs. 12hrs. 24hrs. 36hrs. 48 hrs. 
0°3921 1425 23°62 3467 49°32 5497 6662 71:27 74:32 r 
rg hrs. 96 brs. 144 hrs. 240 hrs. 312 hrs. 384 hrs. 456 hrs. fica 
en tem 
7843 80°81 82-48 | 84.90 \ 8493 8491 85°31 the 
reac 
Finally, at the ordinary temperature, the following numbers were une 
found :— pera 


Days. ® @& 28 «<> @iae 
Percentage of ‘“‘amidation”.. 1:13 544 822 12°22 2554 4377 


As regards the influence of temperature on the formation of acet- 
anilide, the author shows that it begins to take place at the ordinary 
température, as aniline acetate cannot exist even under those condi- 
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tions without being decomposed, and further, that the quantity of 
acetanilide formed by the ‘‘amidation” increases with increasing 
temperature. The same quantity of acetanilide (about 13 per cent.) 
requires for its formation the following length of time at different 


temperatures i— 
Percentage of 


Temperature. Time. “ amidation.” 
Ordinary.......... 31 days (= 9000) 12°22 
are lhour(= 12) 14°25 
DIN 6400000684600 15 mins, (= 3) 12°27 
BOD wdiccccccsspone 5» (= 1) 12°30 


The following quantities of acetanilide require the same length of 
time for their formation :— 


Temperature. Initial velocity. 

100° 14°25 

125 33°19 

155 58°28 

For shorter intervals :— 

Temperature. 30 min. 15 min. 
125° 22°61 12°27 
155 47°70 34°71 


On comparing the formation of acetanilide with that of the ethyl or 
phenyl acetate, the author shows that the former takes place far more 

uickly. 
: (2.) Bwistonce of a Limit in the Formation of Acetanilide, and the Rela- 
tion between the Limit and the Temperature.—Simultaneously with the 
formation of acetanilide from acetic acid and aniline, its decomposi- 
tion by water takes place, and after some time a limit is reached at 
which the two reactions are in a state of equilibrium. In addition to 
the above numbers the following numbers were found :— 


Temp. Coeff. 168 hrs. 216 hrs. 240 hrs. 
135° 0°3921 82°30 82°25 82°65 
145 0°3921 81:26 81:23 81:17 


According to Berthelot and P. de St. Gilles, the limit of etheri- 
fication in the formation of ethereal salts does not change with the 
temperature, and Menschutkin has shown that the temperature exerts 
the same influence on the velocity of the direct and the inverse 
reactions. In the case of acetanilide, this influence of temperature is 
unequal, and therefore the limit of its formation varies with the tem- 
perature, as is seen from the following numbers :— 


Temperature. Limits. 
100° 85°05 
125 83°11 
135 82°39 
145 81°22 


155 79°68 


” ee 
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A rise of temperature is more favourable to the decomposition of up: 
acetanilide by water than to its formation. tion 
(3.) The decomposition of Acetanilide by water could be studied only in met 
two cases, owing to the action of water on glass at high temperatures, 1 
In order to avoid such an action, a trace of free acetic acid was added, by | 
On heating acetanilide with water in molecular quantities at 155°, the anil 
following numbers were found :— (He 
, Time. 72 hrs. 192 hrs. ~ 
i Acetanilide decomposed .... 19°75 19°57 one 
oy 6 adabt~<vnde daovbuse 80°25 80°34 anil 
ca Owing to the experiments being less accurate, the numbers differ yi. 
i a little from the limit 79°68 as found above. dilu 
(4.) Influence of Mass on the Velocity of Formation of Acetaniliie R 
: and on the Limit of that Reaction.—(a.) 1 mol. of acetic acid was oni 
’ heated with varying quantities of aniline at 155°. The numbers indi- alka 
cate the percentage of acetic acid converted into acetanilide :— of fi 
Proportion. Coeff. 15min. Llhr. 24 hrs. Limit (216 brs). of a 
1C,H;N + 10,H,O, .. 03921 3471 5828 79:17 79°68 ate 
ee 57°92 91-28 the 
* 20.H,N + 10,H,0, .. 0:2439 28-71] 92° \ 91:40 { 92-03 
iy 3C,H,N + 10,H,O, .. 01769 23°45 57:59 9418 94°61 ethy 
4C.H,N + 1C,H,O, .. 01412 — 52°43 92°53 96°17 T, 
OG'RS 

8C,H,N + 10,H,O, .. 00746 17:13 43°60 86°23 19757 (Ber. 

270° 

As the quantity of aniline is increased, the limit increases at first this 
rapidly and afterwards slowly, but the conversion is not complete, the arn 

highest percentage being 97°22. On the contrary the initial velocity ‘al 
diminishes with increase in the quantity of aniline ; for this reason only the | 
in the first three cases is the limit reached in 24 hours, prod 

(b.) 1 mol. of aniline was heated with varying quantities of acetic the t 
acid at 155°, and the following numbers indicating the percentage of from 

the aniline converted into acetanilide were found :— (m. 
Proportion. Coeff. 15min. Ihr. 24hrs. Limit (216 brs). a 

1C.H;N + 1C,H,O, .. 03921 3471 5828 79°17 79°68 it is 

1C,H;N + 2C,H,O, .. 0°5633 57°30 91:38 9460 96°88 then 

1C.H;N + 4C,H,O, .. 0°7207 78°08 9664 98:12 99°80 with 

The limit increases with increase in the quantity of acetic acid, and gam 
already with 4 mols. of the latter, the conversion is complete. The alter 

increase of the initial velocity is of a normal character, unlike that with 
in case (a). B. B. boilir 

there 
Thiocarbamates. By W. Witt (Ber., 15, 1303—1309).—A con- decor 
tinuation of the author's researches (this vol., p. 723). As the bases proba 
formed by the action of the alcoholic iodides on the thiocarbamides Th 
readily give off mercaptan, it is probable that the iodide at first pheny 
attaches itself to the molecule with loosening of the double bond of — 

ucts 


the sulphur-atom, and then the resultant unstable combination gives 
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up a molecule of hydriodic acid. This view is supported by the isola- 
tion of the intermediate product formed by the direct addition of 
methyl iodide to the ethylene salt of phenyldithiocarbamic acid. 

The ethyl salt of phenyldithiocarbamate, CSSEt.NHPh, is prepared 
by beating the base formed by the action of ethyl iodide on thiocarb- 
anilide, or by warming phenylthiocarbimide with ethyl mercaptan 
(Hofmann). It erystallises in colourless tables (m. p. 60°), soluble in 
alcohol or benzene, insoluble in water and dilute acids, decomposed by 
concentrated alkalis with evolution of mercaptan, and by alcoholic 
ammonia or aniline with formation of phenylthiocarbamide or thiocarb- 
anilide. 

The amyl salt, prepared by heating phenyl mercaptan with amyl- 
thiocarbimide, forms a leafy crystalline mass (m. p. 71°), soluble in 
dilute alkalis, and undergces the same reaction as the ethy! salt. 

Rathke and Liebermann have shown that the aromatic thiocarb- 
amides and ethereal salts of phenylthiocarbamic acid are soluble in 
alkalis, and form silver salts which can be converted into a methy] salt 
of formula SMe.C(OEt):NPh. These reactions point to the presence 
of a suiphydryl group in thiocarbamide (cf. this vol., p. 724) ; but this 
view has been opposed by Bernthsen, who assigns to the silver salt 
the formula CS(OQEt).NAgPh. In order to corroborate the former 
view, the author endeavoured to obtain a silver and methyl salt of 
ethyl phenyldithiocarbamate, but without success. V. HV. 


Tetraphenylthiocarbamide. By A. Bernrusen and G. Friese 
(Ber, 15, 1530).—By the action of carbon bisulphide at 260— 
270° on tetraphenylguanidine, the authors have succeeded in obtaining 
this symmetrical compound according to the equation : 


2/NH:C(NPh:).] + CS, = CS(NPh,), + NH:C(NPh,).,CNSH, 


the latter compound being decomposed into diphenylamine and other 
products : the yield of the pure thiocarbamide is about 60 per cent. of 
the theoretical. By several times recrystallising the crude product 
from alcohol, it is obtained in long transparent yellowish needles 
(m. p. 195°), which are insoluble in water, slightly soluble in cold, 
freely in hot alcohol. It is dissolved by sulphuric acid in the cold, 
and precipitated unchanged on dilution; when heated with the acid, 
it is decomposed, with evolution of sulphurous anhydride and forma- 
tion of diphenylamine products. It is not decomposed by boiling 
with an alkaline solution of lead oxide, but on adding sodium amal- 
gam the formation of lead sulphide is at once apparent. It is not 
altered by prolonged boiling with mercuric oxide, which is in harmony 
with the absence of amide hydrogen. Heated with aniline at the 
boiling point of the latter, no hydrogen sulphide is evolved, and 
therefore no pentaphenylguanidine is formed. When heated alone, it is 
decomposed at its boiling point with formation of diphenylamine, and 
probably phenyl sulphide. 

That this body is tetraphenylthiocarbamide and not the isomeric 
phenylimidothiophenyldiphenylcarbamine, NPh: C(SPh).NPh., is 
proved by the absence of phenylmercaptan and aniline from the pro- 
duets of its decomposition by sulphuric acid (50 per cent.). 


- 7 
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By the preparation of tetraphenylthiocarbamide and the previons 


preparation of ethylphenyldithiourethane, NEtPh.CS.SEt, the authors for 
have established the typical connections of thiocarbamide and dithio. ne 
carbamic acid. The analogy of the monothio- with the dithio-carba. on 
mates strengthens the probability that the former also are derived is 
from the normal type. The proof of the existence of two isomeric 
classes of the thiamides of carbonic acids, such as has been previously (m 
established by the authors for the thiamides of monobasic acids, js ins 
now complete for the first of the following groups, and is rendered ma 
probable for the second and third :— iod 
(1.) Thiocarbamides, CSR and imidothiocarbamates, C(NH) ) 
(2.) Dithiocarbamates, OS’), and imidodithiocarbonates, C(NH) SF. A 
(3.) Thiocarbamates, CS) F?, and imidomonothiocarbonates, O(NH) SR ling 
The authors conclude with certain strictures of a personal character 
on recent publications of Will’s on the carbon bisulphide reaction and fon 
cognate subjects. C. F.C, alks 
Action of Alcoholic Iodides on Ditolylthiocarbamides. By 
W. Wit and O. Bixtscuowski (Ber., 15, 1309—1318).—The anthors 
have examined the products formed by the action of alcoholic iodides crys 
on ortho- and para-tolylthiocarbamides, and obtained compouuds yiel 
homologous with those formed from phenylthiocarbamide (this vol., the 
723). 
Para-derivatives.— Paratolylimidotolylmethylthiocarbamate, T 
NC,H, : C(SMe).NH.C,H,, = 
is obtained by heating paraditolylthiocarbamide with methyl iodide in for: 
molecular proportions. It crystallises in colourless needles melting at T 
128°, easily soluble in sulphuric acid, insoluble in water. When heated, the 
it decomposes with evolution of methyl mercaptan. It is converted by (m. 
alkalis and hydrochloric acid into ditolylcarbamide, and on boiling thio 
with aniline, it yields phenylditolylguanidine. carb 
Tolylthiomethylthiocarbamate, CSSMe.NH.C;H,, is formed together melt 
with tolylthiocarbamide by heating the above base with carbon bisul- com 
phide ; on removal of the thiocarbimide by distillation in a current of derit 
steam, the methylthiocarbamate is obtained in large prisms (84°) 
soluble in alcohol and ether, insoluble in water. When heated, itis T 
decomposed into methyl-mercaptan and tolylthiocarbamide ; with BR 1 
alcoholic ammonia, it forms monotolyl-, and with toluidine, ditolyl- C,H 
thiocarbamide. 118; 
Tolylmethylthiocarbamate, COSMe.NH.C;H,, is obtained, together whic 
with toluidine, by heating the imidomethy| base with dilute sulphuric matt 
acid, thus : NC,;H, : C(SMe).NH.C;H,; + H,O = COSMe.NH.C,H, + consi 
C;H;.NH,. It crystallises in colourless needles melting at 107°, easily hydr 
soluble in alcohol or ether, insoluble in water. When boiled with finely 
ammonia, it gives monotolyl-, and with toluidine, ditoly]-thiocarbamide with 
with evolution of methyl mercaptan. tion 
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p-Tolylimidotolylethylthiocarbamate, NC,H, : C(SEt).NH.C,H,, is 
formed in a manner similar to the corresponding methyl compound ; 
it crystallises in colourless needles melting at 87°; forms crystalline 
compounds with hydrochloric and sulphuric acids ; and in its reactions 
is analogous to the methyl compound. 

Tolylthioethylthiocarbamate, CSSEt.NH.C;H,, crystallises in needles 
(m. p. 74°); tolylethylthiocarbamate erystallises in needles (m. p. 79°), 
insoluble in alkalis ; it differs from the isomeride described by Lieber- 
mann in not forming methyl ethyl ether on warming with methyl 


iodide and alkali. 
Tolylimidotolylethylenethiocarbamate, NC;H,:C< ak, >, is formed 


by dissolving ditolylthiocarbamate in ethylene bromide; it crystal- 
lises in leaflets melting at 112°, soluble in hot alcohol; gives crystal- 
line salts with acids. The corresponding dithiocarbamate, 


8:0< S01 > 


forms light golden crystals melting at 126°,insoluble in dilute acids and 
alkalis. It combines directly with methyl iodide to form a compound, 


MeS.CI< aver ~~ 


crystallising in prisms, which is decomposed by alkalis or silver oxide, 
yielding ethylene thiocarbamate; and, on boiling with ammonia or 
the amines, gives derivatives of imidotolylethylenecarbamate. 
Tolylethylenethiocarbamate, 0: C< oa we crystallises in long 
delicate needles melting at 88°, insoluble in dilute acids and alkalis. 
The ortho-derivatives were prepared by the same processes as those 
for the para-derivatives ; they are described shortly below. 
Tolylimidotolylmethylthiocarbamate, colourless needles (m. p. 60°) ; 
the ethyl salt, needles (m. p. 151°) ; tolylmethylthiocarbamate, leaflets 
(m. p. 70°); the ethyl salt, glistening tables (m. p. 66°) ; tolylthioethyl- 
thiocarbamate, thick prisms (m. p. 72°). Tolylimidotolylethylenethio- 
carbamate, glistening leaflets (m. p. 91°); tolylthioethylthiocarbamate 
melts at 129°. It combines directly with methyl iodide to form a 
compound crystallising in prisms (m. p. 151°), analogous to the para- 
derivative. VV. BB. We 


Thiocarbamides of Phenylhydrazine. By E. Fiscuer and 
E. Bestoorn (Annalen, 212, 316—333). — Diphenylthiocarbazide, 
CisH\.N,S, a compound described in a former paper (Annalen, 190, 
118; C. J., 1878, Abstr., 308), is remarkable for the facility with 
which it is converted, under various circumstances, into a colouring 
matter, consisting of diphenylthiocarbazone, C,H,N,S, the change 
consisting, as will be presently explained, in the conversion of a 
hydrazine-group —NH—NH— into an azo-group —N—N—. When 
finely pulverised diphenylthiocarbazide is boiled for 10—15 minutes 
with moderately strong alcoholic potash, it dissolves, with excep- 
tion of a small quantity of dark-coloured resin; and the dark-red 


On 
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filtered liquid, on addition of dilute sulphuric acid, deposits the 
diphenylthiocarbazone in blue-black flocks, together with another 
product to be described further on. To remove the latter, the mass 
freed from mother-liquor is lixiviated with dilute soda-ley ; the filtrate 
is again precipitated by sulphuric acid ; and, for further purification, 
the product, after washing with water and pressing between filter. 
paper, is dissolved in warm chloroform, and precipitated from the 
concentrated solution by alcohol. The physical properties of this 
thiocarbazone have been already described (loc. cit.). It has decidedly 
the characters of an acid ; its compounds with the alkalis and alkaline 
earths are easily soluble in water, and have a dark-red colour. Its 
alkaline solution is easily decolorised by zinc-dust, even at ordinary 
temperatures ; but on removal of the zinc, it quickly turns red-violet 
in contact with the air, and, after acidulation, deposits red crystalline 
flocks, consisting of an insoluble lac-like compound of the thiocar. 
bazone with zine oxide, (C,;,;H,,.N,S).ZnO, which may also be regarded 
as a monohydrate of the normal zine salt, (C,;;H\,N,S).Zn,H,0. This 
zinc-salt dissolves with moderate facility in hot chloroform, less readily 
and with purple-red colour in benzene, more readily in dilute acids, 
forming a zinc-alkalimetal salt, from the solution of which the free 
thiocarbazone is precipitated by hot strong hydrochloric acid. The 
same decomposition is effected by heating the dry zinc-salt with strong 
acids. The silver, mercury, and lead compounds of diphenylthio. 
carbazone are likewise insoluble in water. 

The formation of diphenylthiocarbazone by the action of alkalis on 
the corresponding thiocarbazide consists in a simultaneous oxidation 
and reduction, analogous to that which takes place in the resolution of 
an aldehyde under the influence of alkalis into an acid and an alcohol, 
one part of the thiocarbazide being converted by loss of hydrogen 
into the thiocarbazone, while another portion is resolved, with assump. 
tion of hydrogen, into aniline and a ‘compound C,H,N;,S, to be 
described further on: 2C,;H,,N,S = C,;H,.N,S + C,H,N + C,H.N;S. 

In accordance with the constitution of the carbamides of phenyl. 
hydrazine (Abstr., 1878, 307), that of diphenylthiocarbazide may be 
represented by the formula PhNH.NH.CS.NH.NHPh, and its con- 
version into the thiocarbazone results from the oxidation of one of the 
hydrazine-groups —NH.NH—-: consequently, the thiocarbazone must 
be represented by the formula PhN:M.CS.NH.NHPh, which like- 
wise affords a satisfactory representation of all known transformations 
of this compound. 

Oxidation of Diphenylthiocarbazone.—When a solution of this com- 
pound in alcoholic potash is heated on the water-bath, and hydrated 
manganese dioxide is added, with frequent agitation, the colour of the 
liquid changes from dark to light red; and if the solution be then fi: 
tered and left to cool, it deposits a portion of the oxidation-product in 
small red needles, while the rest remains mixed with the manganes 
oxide, and may be extracted therefrom by boiling with alcohol. — This 
product, purified by recrystallisation from hot alcohol, has the compe 
sition of diphenylthiocarbodiazone, C1s3HN,S = PhN : N.CS.N: NPI, 
and is formed by oxidation of the second hydrazine-group of the thio- 
carbazide to an azo-group. It differs from diphenylthiocarbazone 
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the absence of acid properties. It is insoluble in alcohol, sparingly 
soluble in ether and in benzene, easily soluble in chloroform and in hot 
alcohol. When heated, it detonates before fusing. By careful reduc- 
tion in alcoholic solution with a small quantity of zine-dust, it is 
converted into diphenylthiocarbazone, as shown by the splendid purple 
colour of the resulting zinc-salt ; but on prolonged action this colour 
disappears in consequence of further reduction. 

Reduction of Diphenylthiocarbazone.—W hen the dark-red solution of 
this colouring matter in cold dilute soda-ley is treated with zinc-dust, 
it first acquires a splendid red-violet colour, due to the formation of 
the zinc sodium salt already mentioned. If, however, the quantity of 
zinc-dust present be not too small, this colour disappears completely 
on agitation, but reappears where the solution comes in contact with 
the air. On filtering the colourless solution into dilute acetic acid, 
a light red crystalline precipitate is formed, consisting of diphenyl- 
thiocarbazide, C,,H,,N.S. If, on the other hand, the decolorised 
alkaline liquid be heated on the water-bath together with the zinc- 
dust, it does not afterwards become coloured in contact with the air, 
and the alkaline solution contains, no longer'a trace of diphenyl- 
thiocarbazide, but only aniline and the body C,H,N,S, which, as 
already observed, is formed as a bye-product in the preparation of 
diphenylthiocarbazone. If the reduction with soda and zinc-dust 
takes place in alcoholic solution, the compound remains dissolved in 
the warm liquid, and separates on cooling, after removal of the zine- 
dust, in faintly coloured needles, and may be obtained by recrystal- 
lisation from hot alcohol in small white prisms melting at 200—201°, 
This compound is_ phenylthiosemicarbazide, NH,CS.NH.NHPh. 
Its formation, together with aniline and diphenylthiocarbazone by 
heating the thiocarbazide with alcoholic or aqueous potash, has been 
already noticed (p. 1092). 1t is also produced by heating the thio- 
carbazone with alkali and zinc-dust, and directly from phenyi- 
hydrazine by the action of thiocyanic acid; on agitating this base 
with aqueous thiocyanic acid, the slightly soluble thiocyanate sepa- 
rates in colourless Jamine; but on heating the dry salt in the oil-bath 
to 160—170°, a brisk evolution of ammonia takes place, and the melt 
solidifies to a crystalline mass, which, when lixiviated with cold 
water, leaves nearly pure phenylthiosemicarbazide. The reaction, 
however, takes place much more definitely on heating phenylhydrazine 
hydrochloride and ammonium thiocyanate together in alcoholic solution, 
whereby a crystalline mixture of sal-ammoniac and phenylthiosemi- 
carbazide is obtained ; and on filtering, washing out the sal-ammoniac 
with cold water, and crystallising the residue once or twice from 
boiling alcohol, the phenylthiosemicarbazide is obtained pure. 

Phenylthiosemicarbazide dissolves sparingly in ether, benzene, and 
chloroform, much more readily in hot alcohol, from which it separates 
on cooling in well-defined monoclinic prisms, having the axial ratio 
a:b:¢ = 26028: 1: 1°4714, and the angle ac = 83° 49’. Observed 
faces OP, P, coP%, 2P%, 2P. The crystals are pris‘natically elongated 
in the direction of the orthodiagonal, and always developed at one end 
only, The compound melts with incipient decomposition at 200— 
201°. It is indifferent to acids, and is not altered by bviling with 
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dilute hydrochloric or sulphuric acid. It is readily dissolved on 
heating with strong potash-ley, the solution on cooling depositing a 
well-crystallised salt, which is decomposed by water with formation of 
thiocarbamide. With mercuric chloride and ammoniacal silve « 
solution, the aqueous solution gives white precipitates, which blacken 
after some time. Ferric chloride oxidises the compound, with sepa. 
ration of sulphur. 
NH 


Phenylthiocarbizine, C;H,N.S = cs , is obtained by heating 
N.C,H; 
phenylthiosemicarbazide (10 g.) with (30 c.c.) hydrochloric acid of 20 
per cent, in sealed tubes at 125—130° for 12 hours. On leaving the 
contents of the tubes to cool, the hydrochloride of the thiocarbizine 
separates for the most part in tufts of pale-yellow needles, which must 
be strained on a pump-filter, dissolved in a small quantity of warm 
water, decolorised with animal charcoal, and precipitated from the 
filtrate by a stream of gaseous hydrochloric acid. On mixing the pure 
white salt with an alkali, the sparingly soluble base separates in 
colourless flocks, and may be obtained by recrystallisation from water 
in thin silvery lamine. It melts at 129°, distils in small quantities 
without decomposition, dissolves readily in alcohol, ether, and chloro- 
form, very sparingly in cold water. It unites with acids, forming 
well-crystallised salts. The hydrochloride, C;H¢N.S,HCI, is readily 
soluble in water, and separates on addition of strong hydrochloric acid 
in white slender needles, dissolves readily in alcohol, and is preci- 
pitated therefrom by ether. It melts at 240°. The platinochlorid:, 
(C;H,N.S).H,PtCl, crystallises from hot water in oblique yellow 
prisms. The easily soluble sulphate crystallises in tufts of needles, 
The chromate, which is nearly insoluble, separates in thin red needles on 
adding chromic acid to an acid solution of the base, and is not attacked 
by boiling water. The picrate is sparingly soluble in water, and crys- 
tallises in slender yellow needles. Phenylthiocarbizine is indifferent 
to alkalis; but on adding its aqueous solution to an ammoniacal solu- 
tion of silver, a white floceulent precipitate is formed, having the 
composition C,;H,N,SAg. 

Phenylthiocarbizine is distinguished from most other hydrazine- 
compounds by its greater stability. Most of the ordinary reducing 
agents have no effect upon it; but when heated at 200° with fuming 
hydriodie acid and phosphonium iodide, it is decomposed, with for- 
mation of carbonic anhydride, hydrogen sulphide, ammonia, and aniline. 
It is almost equally indifferent to oxidising agents, and may be boiled 
for a long time without alteration with Fehling’s solution, mercuric 
oxide, ammoniacal silver solution, or chromic acid and dilute sulphuric 
acid. Permanganic acid, on the other hand, oxidises it rapidly, both 
in acid and in alkaline solution, converting all the suiphur into sal- 
phuric acid. An equally energetic action is exerted by bleaching 
powder or alkaline hypochlorites, the solutions of which immediately 
produce, with a cold aqueous solution of the base, a dark violet floc- 
culent precipitate, insoluble in most solvents, but dissolving with deep 
red colour in strong sulphuric acid. This reaction is very charac- 
teristic, and may serve for the detection of the base. 
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Monacety!-phenylthiocarbizine, CS | _ , is formed by heating the 
7 NW.Ph . 


bass for a short time with acetic anhydride, and partly separates in 
crystals on cooling. The rest may be obtained by repeatedly heating 
the liquid with aleohol on the water-bath to expel the excess of acetic 
acid, and crystallising the residue from boiling alcohol. In this 
manner, colourless tabular crystals are obtained, very soluble in hot 
alcohol, sparingly in water, melting at 187°. 

The corresponding benzoyl-compound, obtained by heating the base 
with benzoic chloride, forms colourless crystals melting at 186°. 

NMe 

Methylphenylthiocarbizine, OS¢ | the hydriodide of this base 
is formed when phenylthiocarbizine is heated with twice its weight of 
methyl iodide in a sealed tube at 100° for 10 or 12 hours. On decom- 
posing this salt with an alkali, the methyl-base separates in white 
flocks, and may be obtained by recrystallisation from hot water in 
colourless plates, melting at 123°, very slightly soluble in water, 
readily in alcohol, ether, and chloroform. It volatilises without decom- 
position, and is distinguished from the non-methylated base by not 
being attacked by nitrous acid, even at the boiling heat. 

Bromophenylthiocarbizine, C;H;N,SBr, is formed on mixing the cold 
very dilute chloroform-solutions of phenylthiocarbizine and bromine, 
and separates immediately in crystals; and on washing these with 
chloroform, dissolving them in sulphurous acid, and supersaturating 
with an alkali, the bromine-compound separates in very slender white 
needles, which, after recrystallisation from dilute alcohol, melt at 210°. 

H. W. 


Oxidation of Metatoluenesulphonamide. By I. Remsen and 
C. Parmer (Amer. Chem. J., 4, 122—124).—Metatoluenesulphonamide 
was prepared by introducing a sulpho-group into orthobromotoluene, 
and then replacing the bromine by hydrogen, by the action of sodium- 
amalgam on the aqueous solution of the sodium salt. On neutralising 
the resulting liquid with sulphuric acid and concentrating, a large 
quantity of sodium sulphate separated out, and after as much as pos- 
sible of this had been removed, the last mother-liquor was evaporated 
todryness, the dried residue treated with phosphorus pentachloride, 
and the resulting sulphochloride converted by botling with aqueous 

1 


ammonia into the sulphonamide, C;H,(CH;)(SO,NH,). The product 
was, however, mixed with orthotoluenesulphonamide, the presence of 
which was due to that of parabromotoluene in the orthobromotoluene 
employed; for when sulphuric acid acts on p-bromotoluene, the pro- 
duet contains the sulpho-group in the ortho-position relatively to the 
methyl, so tbat when the bromine is removed, the product must be 
i-toluenesulphonamide. The meta-amide, after purification, exhibited 
the properties ascribed to it by Hiibner and Muller (Annalen, 169, 47), 
and melted at 90—91°. 

By oxidation with potassium permanganate in alkaline solution, 
and by chromic acid mixture, metatoluenesulphonamide is converted 
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1 3 
into metasulphamine-benzoic acid, C,H,(COOH)(SO,NH,), identical 
with the so-called ‘“sulphobenzamic acid,” which is obtained bh 
treating sulphobenzamide or ammonium ethyl sulphobenzoate with 
potassium hydroxide (Limpricht and v. Uslar, Annalen, 106, 27), and 
by the action of sulphuric oxide on benzonitril (Engelhardt, J. pr, 
Chem., '75, 363). 

The oxidation of metatoluenesulphonamide by potassium perman. 
ganate does not take place readily. The same is the case with the 
para-amide, whereas the ortho-amide is very easily oxidised by the 
same reagent. H. W 


Phenolphthalein Anhydride and the Constitution of Fluo. 
rescein. By A. Baryer (Aunalen, 212, 347—353).—The difference 
in chemical character of the phenols arising from differences in the 
relative position of the hydroxyl-groups, is especially conspicuous in 
their compounds with phthalic anhydride. Among these differences, 
tlie most important is that all the phthaleins derived from di- or tri- 
hydroxylated benzenes give up water, the elements of which are 
furnished by two phenolic hydroxyls, which is not the case with 
ordinary phenolphthalein. Now since the latter—as shown by the 
formation of p-dihydroxybenzophenone by fusing it with potash—is a 
para-derivative, it may be inferred that the hydroxyl-group in the 
para-position is not disposed for the formation of an anhydride, and 
further that hydroxyls situated in the ortho- or meta-position are 
favourably disposed to that transformation. Whether the ortho- and 
meta-positions of the hydroxyls exhibit any difference in the facility 
with which they allow of the elimination of water cannot at present 
be determined, as both appear to admit of the formation of anhy- 
drides. Hydroquinone-phthalein cannot be employed for the deter- 
mination of this question, since its hydroxyls are in the ortho-meta- 
position; but phenolphthalein anhydride, obtained as a secondary 
product in the preparation of phenolphthalein, appears to be better 
adapted for the purpose. 

In the preparation of phenolphthalein by heating phthalic anhy- 
dride with sulphuric acid, there is obtained, as secondary product, a 
dirty-looking mass insoluble in alkalis, from which by alternate boil- 
ing with alkalis and recrystallisation from alcohol with addition of 
animal charcoal, there is obtained a colourless substance which crystal. 
lises in large flat deeply striated needles melting at 173—175°. This 
substance is the anhydride of phenolphthalein, C.H),,0,. It is not 
attacked by alcoholic potash; dissolves without alteration, and with 
strong greenish-yellow fluorescence, in strong sulphuric and nitri¢ 
acids; and is nitrated by heating with a mixture of the acids. With 
bromine dissolved in glacial acetic acid, it yields a dibromophthaleia 
anhydride, CxHiBr,O;, melting at 255—258°, very slightly soluble iD 
alcohol. 

Phenolphthalin anhydride, C»H4Os, obtained by treating the phthalein 
anhydride with alcoholic soda-ley, alcohol, and zinc-dust, crystallises 
from alcohol in small needles, dissolves readily in dilute alkalis and 
their carbonates, also in ether, more sparingly in benzene. Strong 
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sulphuric acid dissolves it on moderate heating, with yellow colour, 
quickly changing to green, and on further heating to cherry-red; and 
on pouring this red solution into water, a red-brown precipitate is 
obtained which resembles ferric hydrate in appearance, and dissolves 
in ether with bright fluorescence resembling that of an ammoniacal 
solution of fluorescein. Phenolphthalin anhydride dissolves in 
het concentrated alkatis, the solutions on cooling depositing the 
corresponding alkali-salts. It is not acted on by phosphorus penta- 
chloride at 100°. It melts at 214—217°. 

The anhydrides of phenolphthalein and phenolphthalin are repre- 
sented by the following constitutional formule :— 


plCaHls):0 
Cf pCuHls)20 
C,H,.CO HOG 
. C,H, COOH 
— ; = 


Phenolphthalein anhydride. | Phenolphthalin anhydride. 


Constitution of Fluorescein.—According to the author’s latest in- 
vestigations (Annalen, 202, 36), this substance is the dihydroxy- 
pheuolphthalein anhydride represented by the first of the following 
formule, and the corresponding chloride, or dichlorophthalein anhy- 
dride, is represented by the second formula :— 


: OrHsOH),0 p SOHCI).0 
leper 8 \O,H,.CO 
ei gest ars 
Fluorescein. Chloride. 


Phthalin of Fluorescein Chloride.—This chloride offers considerable 
resistance to the action of alkalis, separating unaltered for example, 
on evaporation from its solution in soda-ley. Nevertheless this solu- 
tion contains a salt of a substituted triphenyl-carboxylic acid, inasmuch 
as zinc-dust under the same conditions as with phenolphthalein anhy- 
dride, separates from it a derivative of triphenylmethane-carboxylic 
acid, viz., the phthalin af fluorescein chloride. To prepare this sub- 
stance, a solution of fluorescein chloride in an alcoholic soda-solution 
containing a large quantity of alcohol is mixed with water to incipient 
turbidity, and boiled with zinc-dust, with gradual addition of water, 
till all the alcobol is driven off. The zinc-dust is then filtered off and 
washed with water, and the filtrate is treated with dilute sulphuric 
acid, which throws down the phthalin in white curdy flocks, which by 
solution in alcohol and precip tation with water may be converted into 
colourless needles, This substance is represented by the formula 


ne Y atom 
C.H,.COOH 


in dilute alkalis and their carbonates, It melts at 226° and dissolves in 
alcohol, ether, benzene, and acetone, but not in light petroleum. Strong 
VOL, XLII. 4d 


, and is accordingly a strong acid, dissolving readily 


"TT 
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sulphuric acid dissolves it, forming a yellow solution, from which 


water throws down the original substance: consequently this body, = 
like fluorescein, is not capable of yielding a phthalidin. The carbonic pn 
acid in it cannot be estimated by ignition with baryta, as a further hei 
decomposition would thereby be produced. In other respects it is dia 
a very stable compound, not being attacked by sodium-amalgam, or by von 
boiling acetic anhydride. It is identical with the reduction-product of 
which the author obtained by the action of hydriodic acid with an 
fiuorescein chloride (Annalen, 183, 20). H. W. * 
Paracresolphthalein Anhydride. By V. Drewsen (Annalen, 212, Ph 
840 —347).— To prepare this compound, crystallised paracreso] a 
(20 pts.), phthalic anhydride (14), and sulphuric acid (8) were heated F 
in an oil-bath at 160—165", till the melt became viscid; and the pro. ad 
cuct, after being freed from excess of cresol by a current of steam, me 
was boiled with dilute potash, till the filtered liquid no longer ex. ong 
hibited a brownish or reddish colour. The chief product thus obtained . rs 
is not a homologue of phenolphthalein, but an anhydride thereof in- an 
soluble in alkalis. A small quantity of a substance soluble with violet a 
colour in alkalis is however formed at the same time, respecting which aa 
it is at present impossible to say whether it is the true phthalein of As 
p-cresol, or merely an impurity. The crude anhydride was dissolved mere 
in hot glacial acetic acid, from which it separated in small crystals on whi 
cooling, and was purified by repeated crystallisation. sith 
Paracresolphthalein-anhydride C»H,O; = me - (CsH,Me).0, phen 
-_OQ__ 0; 
is somewhat soluble in alcohol, ether, and benzene, more soluble in stear 
glacial acetic, very easily in chloroform, insoluble in light petroleum, para 
aqueous potash, and dilute acids. Strong sulphuric acid dissolves it sente 
with yellow colour and green fluorescence, and on dilution with water, C0.( 
the unaltered compound is separated in white flocks. If however the x, 
acid solution is strongly heated, it turns red and then gives no further | 
precipitate with water. From chloroform, the anhydride separates in nom 
light yellow well-defined crystals; it melts at 246° and sublimes un- Di 
decomposed when cautiously heated. The crystals belong to the unde: 
rhombic system (a: b : ¢ = 04658 : 1 : 0°7753), and have the form of in dil 
rectangular plates or thick prisms exhibiting the combination coPc, ether 
coP, UP, Pco. Angle P : P = 49° 46’; Pco: P (above) = 75° 38’. Cor 
Paracresolphthalin anhydride, Sulp) 
C..0H,.O3 = COOH.C,H,.CH(C,H,Me),0, rg 
is formed by direct hydrogenation of the phthalein anhydride. On pis 
boiling the latter with glacial acetic acid and zinc-dust till the evolu- quino 
tion of hydrogen begins to become rapid, and adding water to the p-ttes 
filtered solution, white flocks are separated, consisting of a body which See al 
is no longer distinguished, like the phthalein, by its insolubility or 909° 
sparing solubility in most solvents, but on the contrary dissolves then 
very easily in alcohol, ether, benzene, and glacial acetic acid. From potash 
chlcrotorm, in which it is also very soluble, it separates in especially décon 
fine crystals. It dissolves readily also in dilute alkalis and alkaline small 


carbonates, and separates from concentrated alkaline solutions after 


erythr 
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some time, in combination with the alkali, sometimes in laminar 
crystals, sometimes in flocks. It melts at 210°, and when slowly heated 
sublimes without decomposition. It is a very stable compound, not 
being altered by remaining for months in contact with the air. It 
dissolves with rise of temperature in strong sulphuric acid, forming a 
brown solution from which water throws down chocolate-brown flocks, 
which dissolve in ether with yellow colour and splendid reddish-green 
fluorescence. The body thus formed, which is perhaps a phthalidein, 
decomposes quickly ; and appears not to be rendered more stable by 
bromination or acetylisation ; neither could a phthalidein be obtained 
from it by oxidation. 

Products of the Deconposition of Paracresolphthalein Anhydride by 

Fusion with Potash—When the anhydride is fused with potash at a 
moderate heat, part of it dissolves on treating the melt with water, 
and acids added to the solution throw down p-cresol-phthalein: hence 
it appears that the anhydride takes up 1 mol. water when fused with 
potash: if however the temperature be raised above 200°, the product 
cakes together after some time into resinous lumps, and if the 
operation be then interrupted, the greater part of the product dissolves 
to a yellow liquid, which becomes milky on addition of an acid. On 
mixing this milky liquid with alcohol and boiling till the solution has 
become clear again, it deposits after some time splendid yellow needles 
which, remembering the behaviour of phenolphthalein when fused 
with potash, may safely be regarded as a dimethyl-dihydroxybenzo- 
phenone having the constitution CO(C,H;Me.OH),. 
On distilling the acidulated solution of the melt in a current of 
steam, benzoic acid passes over. Consequently the decomposition of 
paracresolphthalein anhydride by fusion with potash may be repre- 
sented by the equation— 


CO. C,Hy.C ; (C;H;Me),0 


es 


Dimethyl-dihydroxybenzophenone melts at 104—105°, and volatilises 
undecomposed at a higher temperature. It is insoluble in water and 
a acids, but dissolves readily in caustic alkalis, alcohol, and 
ether. 

Condensation-products of Paracresolphthalein Anhydride by concentrated 
Sulphuric Acid—When this phthalein anhydride, or a mixture of 
paracresol and phthalic anhydride, is heated for some time at 200° 
with a large quantity of strong sulphuric acid, there is formed, exact'y 
as in the case of the corresponding phenol-compound, an anthra- 
quinone-derivative, which may also be prepared by heating 1 part 
p-cresol, 1 part phthalic anhydride, and 20 parts strong sulphuric acid 
for about two days, the temperature being slowly raised from 160° to 
200°. The flocks thrown down by water are separated by filtration, 
then dried and exhausted with ether; the residue is dissolved in 
potash ; barium chloride is added; and the resulting barium-lake is 
decomposed by hydrochloric acid. The body thus obtained was too 
small in quantity for analysis, but its reactions show it to be a methy'- 
erythroxyanthraquinone, inasmuch as it forms with baryta-water a 


4d2 


+ 2H.0 — CO(C,H;,Me.OB), + C;H;.COOH. 


" 
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dark red-violet lake, which is decomposed by carbonic acid; dissolves j 
in alkalis with violet-red colour, like that obtained with erythro. of 
hydroxyanthraquinone ; is insoluble in cold strong aqueous ammonia, The 
somewhat soluble in the same when warm; sublimes in reddish-yellow aa 
needles; and when quickly heated yields oily drops which quickly lisa 
solidify in radio-crystalline forms. Consequently the body in question ra 
is a methylerythro-hydroxyanthraquinone represented by the formula =e 
1 4 
OoHe< fg >CsHe(CH;)(OH). This affords a new demonstration of the 
the correctness of Baeyer’s formule of the hydroxyanthraquinones, ” 
according to which paracresol must necessarily yield a methyl ons 
erythro-hydroxyanthraquinone ; whereas orthocresol should yield an spa 
ordinary methyl-hydroxyanthraquinone, and according to Franude’s gla 
investigations (Annalen, 202, 153, Abstr., 1879, 635), actually does so, vedi 
H. W. : 
Artificial Indigo. (Chem. Centr., 1882, 366.)—The group of a 
alkaline reducing agents, which like grape or milk sugar, effect the tion 
conversion of orthonitrophenylpropiolic acid into artificial indigo, 
includes, according to further investigations of the Baden Aniline 
and Soda-works, the sulphides, sulphydrates, polysulphides, thio. 
carbonates, and ethereal thio-carbonates of the alkalis and alkaline 
earths, and especially the alkaline xanthates. These reducing agents E 
act already in the cold and more quickly on warming the aqueous or pote 
alcoholic solution. When xanthates are used, the formation of crys 
artificial indigo takes place to a great extent after the solution has been Hye 
evaporated. Thus, e.g., the addition of an alkaline sulphydrate to a Its } 
solution of an alkaline salt of orthonitrophenylpropiolic acid, causes of o 
the separation of a precipitate, which besides indigo and free sulphur 
contains violet and red dye-stuffs soluble in alcohol, belonging to the 
indigo-group. The reaction is still more energetic when a concentrated 
solution of an alkaline polysulphide is added to a concentrated solu- T 
tion of an alkaline orthonitrophenylpropiolate. When xanthates are pow 
used, the following process is adopted:—1 kilo. orthonitrophenyl- tien 
propiolic acid is suspended in about half the quantity of water, pani 
treated with 0°5 kilo. potassium carbonate, and after neutralising, ll 
15 kilo. potassium xanthate is added, and the mixture agitated dust 
thoroughly. It is then dried at the ordinary temperature. The aie 
colouring matter forms rapidly, and when the presence of unaltered stag 
orthonitrophenylpropiolic acid can no longer be detected, the reaction a re] 
is complete. The dark blue product is then washed with water, matt 
collected and dried. It is purified with suitable solvents such as 
carbon bisulphide or alcohol. The same reducing agents, especially the 
xanthates, can be used for producing artificial indigo direct on the CH, 
fibre. The formation of colouring matter takes place also in the cold 
afier drying, and more quickly in a drying chamber. D. B. 
F 
Compounds of the Indigo-group. By A. Baryer (Ber. 15, to et 
775—787).—Part III.—Ethyl indoxylate is converted by oxidation Il 
into three compounds, which may be regarded as presenting different this 
stages of oxidation. (1.) Ethyl indowanthidate, CH»N2O¢; (2) ethyl into 
indoxanthinate, O,H,NO,; (3) ethyl oxalylanthranilic acid, Cy,H NOs ever, 
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The second of these compounds is obtained by the careful oxidation 
of ethyl indoxylate dissolved in acetone, with ferric chloride at 60°. 
The product yields this compound to ether, forming a solution having 
a slight green fluorescence, from which it may be obtained by recrystal- 
lisation in light yellow needles, m. p. 107°. When boiled with alkalis, 
it is resolved into orthamidobenzoic acid. Its aqueous solutions 
when treated with acids give an amorphous yellow precipitate, having 
the composition C,H» N,O;, which is soluble in alkalis, forming a 

n solution in which acids produce an indigo-coloured precipitate. 

Ethyl nitroso-indoxanthinate, C\,Hy(NO)NO,, is obtained by acting 
on ethyl indoxanthinate with sodium nitrite and sulphuric acid. It is 
sparingly soluble in water, but easily soluble in alcohol, ether, and 
glacial acetic acid, and melts with evolution of gas at 113°. By 
reducing agents it is converted into ethyl indoxylate; it yields 
Liebermann’s reaction, and is, therefore, a nitrosamine, and consequently 
ethyl indoxanthinate must contain an imido-group, and its constitu- 
tion may be represented as follows :— 


OH < Yt} >C(OH).CO.Et. 


Ethyl-oxalylanthranilic acid is the final product of the action of 
potassium dichromate and sulphuric acid on ethyl indoxylate; it 
crystallises from alcohol in colourless needles, melting at 180—181°. 
Hydrochloric acid resolves it into oxalic and orthamidobenzoic acids. 
Its production may be represented by supposing it to be the product 
of oxidation of ethyl indoxanthinate, thus :— 


COOH 


CH.<Q9,>C(OH).COOEt + 0 = CL > YP ty COORE: 


The formation of this body is analogous to the production of acetyl 
amidobenzoic acid from methylketol (Ber., 14, 879) : further by oxida- 
tion with ferric chloride, methylketol appears to yield a compound 
analogous to ethyl indoxanthinate. 

Il. Reduction of Ethyl Indoxanthinate-—By reduction with zine- 
dust and acetic acid, or by hydriodic acid, this compound is converted 
into ethyl indoxylate, which may be represented as taking place in two 
stages: (1) the addition of hydrogen, (2) a loss of 1 mol. of water— 
a representation analogous to that used to explain the formation of 
methyl-ketol from amidobenzylmethylketone, thus :— 


CH.< CBO) 5 0(0H).COORt—H,0 = 0,H.<° OM) >0.coont 


Intermediate product. Ethyl indoxylate. 


From this it would appear that the constitution formerly assigned 
to ethyl indoxylate is not correct. 

Ill. Constitution of Ethyl Isatogenate.—Reducing agents convert 
this compound into ethyl indoxylate, a fact yielding but little insight 
into the constitution of this compound. Kthyl isatogenate is, how- 
ever, formed by treating ethyl indoxanthinate with ferrous chloride or 


i 
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sulphate, and consequently ethyl isatogenate is supposed to have the with 

CO.C.CO.OEt el 

following constitution : CHC A | . It will be seen that 

N—O ties 

| 

it contains the group 5 ee which the author styles “ carbazoxy- 
O 


group,” in which, by the addition of a molecule of hydrogen, an chlor 
amido-group and a hydroxyl-group are formed. This formula ex- 
plains the formation of azoxybenzoic acid when ethyl isatogenate is 
treated with alkalis. 

IV. Action of nitrous acid on the members of the indoxyl-group. 


mula 


C(OEt) auth 

Nitrosamine of Ethyl-indoxyl, CoH, ¢ SCH, is obtained by 
N(NO) Ac 
acting on an alcoholic solution of indoxyl with acetic acid and sodium (Ber. 


form 


nitrite; it forms pale yellow slender needles, melting at 84—85", is 
a wa 


insoluble in water and alkalis, but soluble in alcohol, &c., and is con- ; 
verted by reducing agents into ethylindoxyl. Ethyl indoxylate, dich] 
treated with nitrous acid, forms three products, all of which are in- 140 
soluble in alkalis. The chief product has the formula C..H),N,0,, dichl 
and is probably a dinitrosamine of ethyl indoxylate ; it melts at 173°. hydr 
Of the other two products, one melts at 120° and the other at 143°. into ¢ 
Nitrosindoxyl is obtained by the action of nitrous acid on ethyl : Wl 
indoxylic acid. Ina former communication (Ber., 14, 1743) the formula is boi 
CuH,(NO)NO, was assigned to this compound; further examina- 
tion of the same has, however, shown that its composition is expressed | 
by the formula C,H,(NO).NO. In the production of this compound e So 
it would appear that ethylindoxylic acid loses carbonic anhydride, and Cram 
that the ethyl-group is replaced by hydrogen. Its constitution may buwyl 
be expressed by one of the two following formula :— heati 


with 

C(OH). a . co . ln 

(1.) CH SCNO. 2.) CHi< yy >CHLNO. fect 
.-NH- . vaark 

According to the first, it is a nitroso-derivative of oxindol ; according trated 
to the second, a nitroso-derivative of a reversed oxindole. The former in the 
of these is regarded as the more correct, inasmuch as this com- it is 
; ound possesses the characters of a feebly dibasic acid, also the cha- anima 
racters of a phenol, and forms an ethyl salt having acid properties. It after) 
is not a nitrosamine, since it does not yield Liebermann’s reaction. with ¢ 
By reducing agents, nitroso-indoxy! does not form indoxyl, but a pro- it cou 
duct which is probably an amido-indoxyl, since, when treated with operat 
ferric chloride, it forms isatin. The fact that indole is converted in left or 
the animal organism into indoxyl, together with the phenol-like cha- still ec 
racters of this latter, would make it appear that indoxyl is a hydroxy- and tl 
lated indole. Now the action of nitrous acid on indoxyl reveals the carbaz 
presence in it of an amido-group, so that indole must also contain this white 
group. The presence of this group has been shown by treating an solutio 
alcoholic solution of dichlorindole (Ber., 12, 456) with caustic soda or flat 
and methyl iodide, whereby a compound, C,H,Cl.N, was obtained ; itis rescen 


insoluble in alkalis, and, like dichlorindole, reddens pine-wood moistened Car! 
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with hydrochloric acid. It is insoluble in nitrous acid, and erystal- 

lises from alcohol in lustrous needles, melting at 58—59°. Its proper- 
Joke 

ties prove it to have the constitution aan Sec, and hence di- 

e 


1, 
chlorindole must be C,H, cel, and indole must have the for- 
NH 


CH 

mula CHK Scu assigned to it several years ago by the 
NH 

author. P..P. B. 


Action of Copper on Benzotrichloride. By U. Hayuarr 
(Ber., 15, 898—901).—When pure copper (free from oxide), in the 
form of powder, is moistened with benzotrichloride and warmed on 
a water-bath, an energetic reaction takes place, and two isomeric 
dichlorotolanes, C\,HijCl., are produced. The crystals melt at 60° and 
140° respectively. On distillation with a large excess of copper, the 
dichlorotolanes are converted into tolane, and by the action of 
hy¢riodic acid and amorphous phosphorus at 170°, they are converted 
into dibenzyl, C,,H),. 

When a mixture of benzotrichloride (1 part) and benzene (2 parts) 
is boiled with 3 parts of copper-dust, tolane tetrachloride is produced. 
Ww. C. W 


Some Derivatives of Carbazole (Imidodiphenyl). By G. L. 
Cramician and P. Sitper (Gazzetta, 1882, 272—280).—Carbazole-car- 
boeylic or Carbazolie acid, C\;HyNO, = Cy.H,N.COOH, is prepared by 
heating potassium-carbazole, C,,H,KN (obtained by fusing carbazole 
with potassium hydroxide) at 270°, and passing a current of dry carbonic 
anhydride through the fused mass, which gradually solidifies. The pro- 
duct is treated with water, which dissolves the potassium carbazolate, 
leaving the unaltered carbazole; and on filtering and treating the concen- 
trated filtrate with dilute sulphuric acid, the carbazolic acid is obtained 
in the form of a copious, whitish, flocculent precipitate. For purification, 
it is redissolved in potassium carbonate; the solution is boiled with 
animal charcoal and reprecipitated by sulphuric acid; the precipitate, 
after washing with water and drying in the exsiccator, is macerated, 
with occasional heating, in a quantity ot alcohol not sufficient to dissolve 
it completely ; and the solution is filtered after cooling, this series of 
operations being repeated fifteen or twenty times. Lastly, the residue 
left on evaporating the alcohol is sublimed at 150—160° ; the sublimate, 
still containing traces of carbazole, is dissolved in potassium carbonate ; 
and the acidified filtrate is treated with ether, which dissolves the 
carbazolic acid, and leaves it on evaporation in the form of a nearly 
white powder. On dissolving this in boiling alcohol and leaving the 
solution to cool slowly, the acid is finally obtained in colourless scales 
or flattened prisms having a nacreous lustre and faint blue fluo- 
rescence. 

Carbazolic acid melts at 271—272°; it is nearly insoluble in water 
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whether cold or boiling, slightly soluble in cold, more soluble in 
boiling alcohol, easily in ether. It does not react like carbazole with 
nitric acid. It is sublimable, but when suddenly heated splits up into 
carbazole and carbonic anhydride, still more readily when heated with 
lime. Its silver salt, C,;H;AgNO., is a white precipitate. The 
barium salt, (C,;H,NO,).Ba, likewise obtained by precipitation, forms 
white scales nearly insoluble in water, and having a nacreous lustre. 
Bromacetyl-carbazole, ©,,H,BrNAc, is obtained by heating Graebe’s 
acetyl-carbazole (Annalen, 163, 343) dissolved in carbon bi- 
sulphide with a molecular proportion of bromine at 100° in a reflux 
apparatus, and remains, on distilling off the solvent, as a yellow crys- 
talline mass, which by repeated crystallisation from the same solvent, 
yields the compound in colourless lamelle, melting at 128°, very 
soluble in boiling alcohol and toluene, and separating therefrom com- 
pletely on cooling; sparingly soluble in ether. It is not decomposed 
hy aqueous potash, but when boiled with excess of alcoholic potash it 
ields: 
_ Bromocarbazole, C,,H,BrN, which crystallises from alcohol in large 
rhombic laminew, having a strong vitreous lustre, melting at 199°, 
easily soluble in boiling alcohol, and separating therefrom completely 


on cooling. 

Tetranitrocarbazole, C,,H;(NO,.),N.—This compound is obtained in allowi 
four different modifications by the action of fuming nitric acid on is eas 
acetyl-carbazole. They are all nearly insoluble in the ordinary a-N 
solvents, but dissolve with moderate facility in glacial acetic acid at (m. p. 
the boiling heat, and may be separated from one another by repeated nitrat: 
fractional crystallisation. The s 

a. By employing a large quantity of glacial acetic acid, the greater action 
part of the crystalline precipitate which separates from the nitric acid sulphc 
solution may be dissolved, leaving only a small fraction in the form of long 
faintly yellow needles, melting with decomposition at about 308°. solutic 
They remain unaltered wher exposed to the air or left in a vacuum, The 
and do not lose weight when heated at 110°. When treated with needle 
potash, they acquire a deep yellow colour, and after some time a micros 
roseate tint. The be 

8. The acetic solution filtered from the crystals just described, CH 
deposits on cooling, after about 24 hours, faintly yellow tabular hexa- the an 
gonal crystals, which lose their lustre and transparency on exposure to chloric 
the air, acquiring at the same time a lighter colour. This modification, in hot 
after drying at 105°, does not melt even at 320°, and quickly acquires in yell 


a bright red colour when treated with potash. 
The solution from which the yellow crystals have separated, 
deposits, after a portion of the acetic acid has been distilled off, other 


crystals, always in the form of rhombic plates, having a dingy yellow alizari 
colour, and melting with decomposition at about 285°. The crystals similar 
of B- and y-tetranitrocarbazole, probably contain acetic acid, which B-A1 
they lose spontaneously on exposure to the air. alcohol 

é. The portion of the nitro-compound obtained by precipitating the talline 
acid solution with water dissolves completely in boiling glacial acetic soluble 


acid ; and the solution on cooling deposits, in addition to a small isolated 
quantity of the y-crystals, small square-based yellow prisms, which are salt, [( 
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not altered either by exposure to the air or by heating to 110°, but 
decompose completely before melting. H. W. 


Anthramine. By C. Liepermann and A. Borierr (Ber., 15, 852— 
854).—Although anthramine cannot be produced by the action of 
ammonia on anthracene-monosulphonic acid, it can easily be prepared 
by heating at 250° a solution of anthro! in 60 times its weight of 
10 per cent. aqueous ammonia. 

Anthramine hydride, CyH),NH2, obtained by treating an alcoholic 
solution of anthramine with sodium amalgam, crystallises in needles, 
which are very soluble in alcohol. The hydrochloride forms sparingly 


soluble needle-shaped crystals. Ww. Cc. W. 


Nitro- and Amido-anthraquinonesulphonic Acids. By A. 
Craus (Ber., 15, 1514—1525).—Anthraquinonesulphonice acid (Na 
salt) heated with a mixture of nitric and sulphuric acids, is dis- 
solved to a mixture of two isomeric nitro-acids. The a-acid separates 
completely, on cooling, and is purified by recrystallisation from its 
solution in boiling dilute nitric acid. The f-acid, which remains in 
solution, is isolated by diluting and evaporating several times until 
the nitric acid is expelled, neutralising with barium carbonate, and 
allowing the barium salt to crystallise. From the barium salt the acid 
is easily obtained. 

a-Nitroanthraquinonesulphonic acid crystallises in yellowish plates 

(m. p. 255°); freely soluble in water and alcohol ; on evaporation with 
nitrates it decomposes these salts with expulsion of their nitric acid. 
The sodium salt may be obtained directly by the long-continued 
action of boiling concentrated nitric acid on sodium anthraquinone- 
sulphonate. It crystallises from boiling water, with 1 mol. H,O, in 
long needles. The potassium salt crystallises from its hot aqueous 
solution in shining needles, which are anhydrous. 
The ammoniasalt, C\yH¢(NO,z)O2.SO,;N H,,4H,0, erystallises in slender 
needles. The calcium salt, {C\H¢(NO)2.SO;},Ca,H,0, crystallises in 
microscopic needles, which are only slightly soluble in hot water. 
The barium salt crystallises in anhydrous needles. The sulphochloride, 
C,,H(NO,)O, SG,CI, is obtained by heating any of the above salts, in 
the anhydrous state, with phosphorus pentachloride at 140°. The 
chloride is almost insoluble in alcohol and in ether, but is easily soluble 
in hot glacial acetic acid, and crystallises from this solution on cooling 
in yellowish needles melting at 194°. It is not easily attacked by water, 
the reaction between them, with regeneration of the acid, requiring 
the aid of a high temperature. 

2-Nitroanthraquinonesulphonic acid when fused with potash yields 
alizarin in the first instance, and on prolonged heating, purpurin or a 
similar colouring-matter. 

B-Anthraquinonesulphonic acid is freely soluble in water and in 
alcohol, and is left on evaporation of the solvent as a grey semi-crys- 
talline powder melting at 250°. The salts of this acid are likewise very 
soluble; the sodium, potassium, and ammonium salts can only be 
isolated by the complete evaporation of their solutions. The barium 
salt, [C\,He(NO,)O..SO,]2Ba,34H,O, crystallises from its concen- 
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trated aqueons solution in yellowish-red needles ; the lead salt in small 
white needles containing 2 mols. H,O. The 8-acid yields no alizarin 
on fusion with potash, but a greyish-brown substance which is still 
under investigation. 

On distillation, the calcium salts of both acids yield a product of 
decomposition which crystallises in shining red needles melting at 262°, 
and resembles amidoanthraquinone in its properties. In this case 
also, however, the authors reserve their verdict. 

Action of Reducing Agents on the Nitro-acids.—This subject the 
author has studied together with Albersheim, with the following 
results :— 

By the action of sodium-amalgam on dilute solutions of the sodium 
salts in the cold, the corresponding amido-acids are formed. By the 
further action of the amalgam in hot solution, a body resembling 
amidoanthraquinone is formed; and by pushing the action still 
further, in concentrated solutions, sodium anthracenesulphonate and 
hydranthracenesulphonate are formed. It is remarkable that the 
amido-acids are formed by the action of hydrogen sulphide on the 
lead salis of the nitro-acids, and this method was employed in the 
preparation of the @-amido-acid. 

a-Amidoanthraquinonesulphonic acid is precipitated from the 
aqueous solution of its sodium salt, on addition of an acid, as a fine 
grey powder, which dries to a bronze coloured powder with a metallic 
lustre. It is only slightly soluble in alcohol and in ether. Heated 
to 110°, it loses 1 mol. water. Its salts are of a deep red colour, and 
those which are soluble in water are capable of application for dyeing 
purposes. 

The sodium salt, CyH¢(NH,)O..SO,Na,13H,0, erystallises from its 
solution in hot alcohol, in groups of red needles; the calcium salt, 
[CyyHo(NH,)O2.8O0,},Ca,5H,O, from its aqueous solution in shining 
red needles; the barium salt with 35 mols. H,O also in red needles; 
the lead salt with 24 mols. H,O; the copper salt with 74 mols. H,0 
in yellowish-red needles. 

B-Amidoanthraquinonesulphonic acid is obtained as a reddish-brown 
resinous mass; both the acid and its salts are extremely soluble in 
water, forming red solutions which exceed those of the -acid in 
tinctorial power. 

Action of sulphuric acid on the nitro-acids —This has been investigated 
by the author in collaboration with Engelsing, with the following 
results :— 

a-Nitroanthraquinonesulphonic enters into reaction with sulphuric 
acid at 198°, a considerable evolution of sulphurous anhydride taking 
place. If the temperature is maintained at this point the decom- 
position is limited to the formation of two bodies, one having a violet, 
the other a magenta-red colour; these bodies are held by the author 
to be derivatives of a dihydroxynitroanthraquinonesulphonic acid. 
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The blue compound was found in effect to be entirely converted remai, 
i into the latter red bedy by the action of sulphuric acid in excess at ; Cur 
198°. The ethereal character of the former compound is shown by its “ppea: 


prism: 


conversion on boiling with dilute potash, into dihydrox yanthraquinone- mak 
adlat 


sulphonic acid. This acid was obtained as a reddish powder on 
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evaporating itsaqueous solution. It is soluble in hot alcohol, separates } 
on cooling as a crystalline powder, which on drying acquires a green 

metallic lustre. The authors are engaged in the completion of these 
investigations. C. F. C. 


An Isomeric Dichlorocamphor. By P. Cazenevuve (Compt. 
rend., 94, 1360—1362).—A dichlorocamphor, C,H,,Cl,O, has already 
been obtained by the author by passing chlorine into a solution of 
camphor in absolute alcohol, decomposing the viscous liquid thus ob- 
tained with water, and dissolving the product in alcohol (93°); on 
cooling the solution in a freezing mixture, the dichlorocamphor is de- 
posited in a crystalline state. By precipitating the mother-liquor 
with water, pressing the butyraceous product on a slab of plaster to 
remove water and an aromatic oil, washing the residue with dilute 
alcohol, and crystallising from the smallest possible quantity of abso- 
lute aleohol by means of a refrigerating mixture, an isomeride of the 
above is obtained. It is exceedingly soluble in alcohol, from which it 
crystallises with difficulty ; it is also very soluble in ether and chloro- 
form, liquefying even in their vapours. It liquefies in contact with 
chloral hydrate, in which it differs from its isomeride, which the 
author calls normal dichlorocamphor. It softens at 70° and melts at 
77°, whilst the normal compound melts at 96°. Even when not 
exposed to sunlight, the isomeric chloroeamphor evolves acid vapours. 
Its solution in alcohol has the rotatory power [a|j = + 57°4°; in 
chloroform [a]; = + 60°6°; for both liquids the normal compound 
[a]; = 57:3". L. T. O'S. 


Curcumin. By C. L. Jackson and A. E. Menke (Amer. Chem. J., 
4, 77—91).—This substance, the yellow colouring matter of turmeric, 
has been examined by several chemists, whose experiments have led 
to the conclusion that its formula is either Cyo>HwO, or CyHyO,; that 
it melts at 172°; forms red-brown salts with alKalis; is converted by 
boric or sulphuric acid into rosocyanine ; by reduction with zinc-dust 
into an oily body; by oxidation into oxalic or terephthalic acid; and 
by fusion with potash, into protocatechuic acid. ‘lhe experiments of 
Jackson and Menke have however Jed to results differing in many 
respects from those above detailed, which were probably obtained 
with impure preparations. 
The curcumin used in the authors’ experiments was prepared by 
treating ground turmeric root (Bengal or Madras) with light petro- 
lum to remove turmeric oil, and then with ether, which dissolves the 
curcumin together with a large quantity of resin; and it was finally 
purified by crystallisation from alcohol. The quantity of curcumin 
thus obtained was only 0°3 per cent. of the root; the total quantity 
contained in the root is however much larger, as a considerable amount 
remains mixed with the resinous impurities, and some also in the oil. 
Curcumin thus prepared crystallises from alcohol in stout needles, 
appearing on microscopic examination to be made up of well-formed 
prisms with square ends, or in spindle-shaped crystals often arranged in 
radiate groups. It has an orange to yellow colour, according to the size 
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of the crystals, with a beautiful blue reflex; its solution in ether exhibits 
a strong green fluorescence. It is inodorous when pure; melts at 
178°, apparently with decomposition. It is nearly insoluble in water, 
somewhat soluble in cold, more readily in hot ethyl and methyl 
alcohols, more soluble in glacial acetic acid, less in ether, very slightly in 
benzene and carbon bisulphide, and all but insoluble in light petroleum. 
Strong sulphuric acid dissolves it with a fine reddish-purple colour, 
gradually changing to black from charring; the same effect is pro- 
duced, though more slowly, by strong hydrochloric acid. Curcumin 
dissolves readily in alkalis and alkaline carbonates, to a slight extent 
also when boiled with water and calcium carbonate. Its ammoniacal 
solution gives off ammonia when boiled, and deposits unaltered cur- 
cumin. Baryta-water converts it into a blackish-red powder, but 
lime-water gives a red solution like that obtained with calcium car- 
bonate. Curcumin is not affected by acid sodium sulphite. 

Pure curcumin gives, as the mean of several analyses, 68°30 per 
cent. carbon and 5°63 hydrogen, leading to the formula C,,H,,O,, 
which requires 68°29 C, 5°69 H, and 20°02 O; and this formula has 
been confirmed by the analysis of several derivatives. 

The dipotassium salt, CyyH,.K,O,, prepared by adding a large excess 
of strong alcoholic potash to a hot alcoholic solution of curcumin, sepa- 
rates in flame-coloured crystals, and may be precipitated from weaker 
solutions by addition of ether. When first formed, it consists of globular 
radiate groups of flame-coloured needles, but assumes a deep claret 
colour on drying. It is freely soluble in water, somewhat less so in 
alcohol, and nearly insoluble in ether. The alcoholic solution assumes 
a magenta colour on exposure to the air, probably from oxidation. 
The monopotassium salt, CyHi;KO,, is formed on adding an excess of 
potassium carbonate to a hot solution of curcumin in absolute alcohol, 
and separates on addition of ether in crimson-black flocks, having the 
lustre of rosaniline and a somewhat blacker green colour. It is very 


soluble in water and in alcohol. It may also be made by adding an extre 
excess of curcumin to the dipotassium salt, or by adding potash, not in disso 
excess, to curcumin suspended in alcohol. The calciwm salt, obtained by h 
by precipitation from the monopotassium salt, is flame-coloured, and dirty 
slightly soluble in water. The zine salt appears to be soluble, the gelse 
barium salt insoluble ; the silver salt appears to be very unstable. exces 
The fact that only one atom of the hydrogen in curcumin can be re- semi} 
placed by the potassium in potassic carbonate, seems to indicate the tus 
existence of one, and only one, carboxyl-group in its molecule, whilst react 
the replacement of a second H-atom by the action of an excess of resen 


potassium hydroxide points to the existence of a hydroxyl-group, 
probably a phenolic hydroxy], and leads to the inference that curcumin : 
is a diatomic monobasic acid. The s 

Parabromobenzyl-curcumin, C,\,H,;(C;H.Br)O;, is formed by adding bye-p 
an excess of p-bromobenzyl bromide to an alcoholic solution of mono- yields 
potassium-curecumin, and separates in pale yellow crystals, which, after — 
purification, melt at 76—78°. It is more soluble in glacial acetic acid dibror 
than in alcohol, but crystallises better from the latter; readily soluble compe 
in ether and in benzene, slightly in carbon sulphide, nearly insoluble synth 
in light petroleum; it is not attacked by potassium carbonate, but pynid: 
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dissolves in caustic potash, thongh without the red colour characteristic 
of curcumin. 

Oxidation of Cureumin.—By oxidation with chromic acid mixtnre, 
curcumin is wholly converted into acetic acid and carbonic anhydride, 
not a trace of terephthalic acid having been found in the product; by 
incomplete oxidation with potassium pormangunste in alkaline solu- 


tion, it yields vanillin, C,H,O, = (,H,(CHO)(OMe) (OH). Hence, 
and from the fact previously established that curcumin contains a car- 
boxyl- eroup, the authors mater that its constitutional formula is 


C,H;(CH. C.H,. COOH) (OMe) (OH). The structure of the group C;H; 
will be made the subject of further investigation. H. W. 


Is Gelsemic Acid Identical with Aesculin? Observations 
on the Preparation, Properties, and Recovery when absorbed 
of the Important Constituents of Gelsemium sempervirens, and 
on Gelsemium Poisoning. By T. G. Wormiry (Pharm. J. Trans. {3}, 
13, 106—108).— Gelsemic acid was prepared by extracting the acidu- 
lated extract of the root with ether; and from the extracted liquid 
gelsemine was obtained by neutralisation and agitation with ether. 
Comparison of the properties, chemical and physical, shows that gelse- 
mic acid is not identical with aesculin; the solubility of gelsemic acid 
in water is 1 in 2912 (18—24°), in ‘ether 1 in 330. Results w ith 
various reagents are fully described, and also the effect produced on 
animals, the fatal period being, as found in a few cases of poisoning, 
1—8 hours. No antidote is known; electricity and hypodermic injec- 
tion of morphia have proved beneficial. In applying the tests for 
gelsemic acid to the ether residue from the acid solution, it should be 
remembered that although the reaction of the nitric acid and ammonia 
test is common to gelsemic acid and aesculin, yet when obtained from 
an ether extract it is characteristic of the former, as the latter is not 
extracted by ether. The principal tests are as follows: sulphuric acid 
dissolves gelsemic acid with a yellow colour, no change being produced 
by heat; if a drop of aqueous ammonia be added to the solution, a 
dirty white cloud of minute needles is formed. Nitric acid dissolves 
yelsemic acid with a yellow colour, and the addition of ammonia in 
excess produces a deep red; this test detects ;s455 grain. With gel- 
semine, nitric acid produces a brown green, changing to deep green ; 
tis serves to distinguish the alkaloid from strychnine, &c. The 
reaction with sulphuric acid and potassium dichromate somewhat 
resembles that of strychnine. K. W. P. 


Pyridine-betaine. By E. v. Gericnren (Ber., 15, 1251—1254).— 
The author has described a base, dibromapophylline, C,,HiBr,N,O,, a 
bye-product of narcotine, which when heated with hydrochloric acid 
yields methyldibromopyridyl-ammonium chloride. As the former 
possesses a molecular weight double of that indicated by theory for 
dibromopyridine-betaine, the author to establish the identity of these 
compounds has prepared pyridine-betaine and its dibromo- derivative 
synthetically. Pyridine-betaine hydrochloride is obtained by heating 
pyridine and monochloracetic acid in molecular proportions; a dark 
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golden syrup is formed which on further heating solidifies to a mass of 
white needles; on crystallising these from water the salt is obtained 
pure in the form of large glistening rhombic tables. The reaction is 


oN 
as follows: C;H;N + CH,.Cl.COOH = CsHsNC POO, HCI. The 
salt is sparingly soluble in cold water, alcohol, and ether; it softens 
at 190°, and at 202—205° melts to a brown liquid, with violent 
evolution of carbonic anhydride and methyl chloride, according to the 


CH, 
reaction C|HNC _ >0O,HCl = CO, + MeCl + CsH,N. Its platino- 
ils 


chloride forms orange-red, tough crystals, soluble in cold water, in- 
soluble in alcohol. The free base was obtained by digesting the 
hydrochloride with freshly precipitated silver oxide; it crystallises in 
glistening rhombic tables containing 1 mol. of water. It is easily 
soluble in water, insoluble in ether. At 150° it melts partially, with 
evolution of gas, and subsequent formation of a carbonaceous mass. 
The aqueous solution of the betaine hydrochloride is coloured deep 
blue by sodium amalgam; the colour disappears on shaking the solu- 
tion in the air, but is renewed on heating. The author, however, did 
not examine the nature of the reaction. On heating dibromopyridine 
with monochloracetie acid, a partial reaction takes place after some 
time, with formation of dibromopyridine-betaine hydrochloride. This 
salt begins to decompose at 184°, and at 193° melts into a black liquid, 
with evolution of gas. The platinochloride crystallises in large brown 
glistening prisms. The researches are insufficient to establish the 
identity of dibromapophylline with dibrompyridine-betaine. 

On heating quinoline and monochloracetic acid in molecular pro- 
portions, a brown syrup is obtained, which gives a platinochloride 
crystallising in star-like orange-golden needles. vo -: v. 


Tetrabromoquinoline and Di-iodoquinoline. By A. Cravs 


and KE. Isren (Ber., 15, 820—825).—Quinoline dissolved in carbon bi- reddi: 
sulphide, when acted upon by bromine dissolved in the same solvent, with 
yields a resinous prodact, from which quinoline hydrobromide and a with 
small quantity of tetrabromoquinoline can be obtained. Pa 

Tetrabromoquinoline, C,H;Br,N, is insolable in water, but soluble iv the t 
alcohol and carbon bisulphide. From the former, it crystallises in long chlori 


needles, and from the latter in short thick yellowish prisms melting at 
119°. It sublimes without decomposition; has no basic properties ; 
is dissolved without action by concentrated sulphuric acid ; withstands 
the action of aqueous and alcoholic potash. On heating it with con- Phe 
centrated nitric acid, bromine is evolved, and a nitro-compound (m. p. 
264 —266°) is obtained. 

Dibromotetrahydroquinoline, CpH,Br,N, is obtained by the action of 
sodium amalgam on an alcoholic solution of tetrabromoquinoline. 
This compound is insoluble in water, but soluble in the other ordinary 
solvents ; crystallises in tabular colourless crystals (m. p. 65—66°). It 
is volatile in steam, and exhibits basic properties. The following salts 
have been prepared :--- 
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The sulphate, C,H,Br,N,H,SO,, forms white leaflets; the ovalate 
forms tabular colourless crystals (m. p. 171°); the nitrate crystallises 
in reddish columnar crystals (m. p. 189°) ; the hydrochloride erystal- 
lises from water in reddish stellate groups of needles (m. p. 74— 
75°); the platinochloride, (CpjA,Br,.N,HCl).PtCl, + 2H,0, is obtained 
as a light-yellow crystalline precipitate. 

Di-iodoquinoline, C,H;1,N, is formed by the action of a solution of 
iodine in carbon bisalphide on a similar solution of quinoline. It is 
a direct addition-product, forms dark-green lustrous needles melting 
at 90°, and is easily soluble in alcohol, ether, &c. It possesses basic 
properties, and forms a platinochloride. By the action of sodiym 
amalgam the iodine is removed, and diqninoline appears to be 
formed (Ber., 14, 1939). Carbon bisulphide is without action on 
quinoline, even at high temperatures ; sulphur, however, acts on it 
at high temperatures, hydrogen sulphide being evolved, and a reddish- 
brown mass obtained, which is insoluble in water, but soluble in 
alcohol, &c.; this exhibits basic properties, and forms a dark-red 
platinochloride. e. - 


Quinoline Derivatives. By Z. H. Skravp (Ber., 15, 893—898).— 
The following table shows that the metatoluquinoline derivatives melt 
or boil at a higher temperature than the corresponding ortho- and 
para-compounds. :— 

Ortho. Para. Meta. 
Toluquinoline boils at ...... 236° 245° 252° 
Hydroxyquinoline melts at.. 75 (b. p. 258°) 190 238 (circa) 
Quinolinebenzocarboxylic acid 

melts 2b 6000 oss evsrcvies 187 291 above 350° 


The hydroxyquinolines are soluble in hot water and in alcohol. The 
ortho-compound is also soluble in benzene, and is volatile in a current 
of steam. The platinum salt of orthhydroxyquinoline forms golden- 
yellow needles; the corresponding para- and meta-compounds form 
reddish-yellow precipitates. Ferric chloride gives a green coloration 
with orthhydroxyquinoline, a faint red with meta-, and no coloration 
with parhydroxyquinoline. 

Parabenzochloroquinoline melts at 264°; parachloroquinoline, like 
the three hydroxyquinolines and toluquinolines, yields a platino- 
chloride containing 2 mols. H,0. 

N 


Phenanthroline, fe the obtained by the action of glycerol and 
N 


sulphuric acid on metadiamidobenzene, crystallises in transparent 
Plates (m. p. 79°), soluble in alcohol. The crystals unite with water, 
forming the hydrate, C,,H,.N, + 2H,0, which melts at 66°. On the 
addition of bromine to the aqueous solution of the hydrochloride, a 
yellow crystalline addition-product, C,,H,N.Br,, is obtained, which is 
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not decomposed by boiling water, but is converted by hot alcohol into 
a compound crystallising in beautiful red plates, probably C,,H,N,Br, 
+ C,H,N.BrH. 

When phenanthroline is heated in closed tubes with bromine and 
water, C,,.H,Br,N, is formed. On reduction with tin and hydrochloric 
acid, a non-crystalline product, C,.H\yN, or C\y2H,N2, is obtained, and 
on oxidation with potassium permanganate, dipyridyldicarboxylic acid, 
C,.H.N,O, + 2H.0, is produced. This acid crystallises in prisms, 
which melt at 217°, but when heated at 200° for some time lose car- 
bonie anhydride and form dipyridylmonocarborylic acid (m. p. 179°), 
Paradiamidobenzene also yields a new base, C;,HsN2 (m. p. 173°). 

‘The author finds that salts of the amido-compounds may be used 
instead of the free bases in the glycerol quinoline reactions. 


W. C. W. 


Addition-products of the Bases obtained from Quinoline and 
the Alkyl Chlorides and Iodides. By W. La Coste (Per., 15, 
809—811).—This is a reply to the criticisms of Claus (Ber., 15, 475) 
on a former communication of the author (ibid., 186). Pr. F. &. 


Contribution to the Knowledge of the Alkaloids of the Papa- 
veraces. By J. F. Evxman (Pharm. J. Trans. [3], 13, 87).—Of the 
alkaloids of the Papaveracee but little is known, except those cou- 
tained in P. somniferum. Of the remaining papaveraceous plants, 
Sanguinaria and Chelidonium have been the most studied. In a Japa- 
nese plant, Macleya cordata (Japanese, Tachiobaku), the author has 
found a new alkaloid, Mael-yine. The laborious method of extraction 
and purification is fully described. The alkaloid melts at 200°5—201°, 
and is almost insoluble in water and alkalis. Its composition is 
C»H,NO;. The chemical properties of macleyine closely resemble 
those ascribed to protopine in opium (Hesse), but as yet the identity 
is not fully proved, although it is highly probable. = Ww. a 


Morphine and Codeine. By E. v. Gericuren and H. Scurirrer 
(Ber., 15, 1484—1488).—The authors having obtained phenanthrene 
from morphine by distilling it with zinc-dust, and being desirous of 
establishing the reaction as one of simple direct transformation, and 
the hydrocarbon therefore as the “dominant” of the morphine mole- 
cule, have applied to the solution of this point a reaction suggested by 
Hofmann’s researches on the pyridine bases (ibid., 14, 494, &c.), as 
follows :— 

Bromocodeine was converted into the ethiodide, and this into the 
corresponding ammonium base. The latter on boiling was trans- 
formed with loss of water into the tertiary base, orthobromocodeine, 
according to the equation— 


C,,H»BrNO,Et.OH = C,.H, BrEtNO, + H,0O, 


analogous to the decompositions of the homologous methyl base 
(Grimaux, thid., 14, 2693), and of dimethylpiperyl-ammonium hy- 
droxide (Hofmann, loc. cit.), as represented by their respective equa- 
tions— 
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C,,H.,NO,;Me.0H = C,,Ha»MeNO, + H,0. 
Methocodeine. 


C;H,,.MeNMeOH = C;H,Me.N + H.O. 
Dimethylpiperidine. 


The resulting tertiary base, ethobromocodeine, was converted into 
the methiodide, and the corresponding ammonium base heated for 
some time on the water-bath. It was found to be thus resolved into 
a mixture of bases, trimethylamine and others, and a non-nitrogenous 
body, C,;H,BrO,, obtained in the crystalline state (m. p. 121°). On 
oxidation with chromic acid in acetic solution, this body yielded a 
quinone closely resembling phenanthraquinone. 

Similar results were obtained with codeine itself. The products of 
resolution of the ammonium base were chiefly methylethylpropyl- 
amine and a non-nitrogenous body, C,;;H,,O;, obtained in colourless 
needles melting at 65°, and yielding phenanthrene on distillation with 
zinc-dust. The resolution of the base may be thus formulated :— 


C,,Ha»NO,EtMe.OH = MeEtPrN + C,;H,O. + 2H,0. 


The authors withhold the more complete discussion of these results 
in their bearings on the constitution of morphine until that of the 
phenanthrene derivative is definitely established. C. F. C. 


Remarkable Behaviour of Quinine Hydrochloride. By 
Vutrius (Ann. Pharm. [3], 20, 361).—If silver nitrate be cautiously 
added to quinine hydrochloride, both in dilute solution, so as to avoid 
excess of the former, no precipitate of silver chloride is formed. 
This may arise from the formation of a soluble double chloride. Some 
other alkaloids appear to behave in the same manner, but morphine 
does not. ; E. W. P. 


Cinchona Alkaloids. By O. Husse (Ber., 15, 854—859).— 
Hydroquinidine, CoH N.0, + 23H,O, contained in the mother- 
liquors from quinidine sulphate, crystallises in efflorescent prisms 
(m. p. 168°) which are soluble in hot alcoho] and chloroform. A 
solution of the base in dilute sulphuric acid exhibits a blue fluo- 
rescence. On addition of chlorine-water and ammonia in excess 
to this solution, a dark-green coloration is produced. The neutral 
sulphate resembles quinidine sulphate in appearance, but is distin- 
guished from the latter substance by its greater stability when treated 
with potassium permanganate. 

Hydroquinine, CoH »N,0, (m. p. 168°), is soluble in alcohol and 
ether. The sulphuric acid solution exhibits a blue fluorescence, and 
yields a white precipitate with ammonia. It resembles quinine in its 
reaction with chlorine and ammonia, but differs from quinine in its 
power of resisting the action of potassium permanganate in acid 
solutions. The following salts were prepared: (CH. N.O.).C,H,O, 
+ H,0, colourless prisms, slightly more soluble in cold water than 
quinine tartrate ; Co H¢N20.,PtCl,H, + 2H,0; and (CH~N20,).H,SO, 
+ 5H,0, colourless needles, sparingly soluble in cold water. This salt 
VOL. XLII. 4e 
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has a somewhat feebler levogyratory action on polarised light than 


quinine sulphate. 
Cincholine is prepared from the first mother-liquor obtained in the 


manufacture of quinine sulphate. After adding potassium-sodium 
tartrate, potassium thiocyanate is then dropped into the mixture 


until no further precipitate is produced. The alkaloids in the filtrate 
are set free by addition of soda, and extracted with ether. The ‘ 
residue which remains on evaporating the extract is repeatedly boiled 4 
with water, and the volatile alkaloids are collected in dilute hydro- 4 
chloric acid. The aqueous solution is evaporated to dryness, mixed ‘ 
with soda, and extracted with ether. The ethereal solution is washed C 
with water and mixed with an ethereal solution of oxalic acid, which Pa 
precipitates cincholine oxalate. ‘. 
Cincholine is a pale-yellow oil, lighter than water. It dissolves it 
readily in ether, alcohol, chloroform, and hydrochloric acid. pe 
W. C. W. pe 

Pyrocinchonic Acid and its Formation from Oil of Turpen- 
tine. By W. Roser (Ber.,15, 1318—1322).—The author in a former | 
communication has described an acid of the composition of acrylic 94 
acid which is obtained by the oxidation of oil of turpentine and as a nit 
bye-product in the preparation of terebic acid. If the mother-liquor act 
from the terebic acid is distilled, a golden oil passes over which crys- rise 
tallises in the receiver; after purification, it forms glistening leaflets qué 

(m. p. 96°, b. p. 223°), subliming in the air, of composition C,H,0,. 
Its aqueous solution is strongly acid and decomposes carbonates ; the § 
calcium salt, C,H,O,Ca, and barium salt crystallise in needles; the mit 
silver salt, C,H,O,O,Ag,, is a bulky, sparingly soluble precipitate The 
which on heating decomposes thus: C,H,OQ,Ag, = C,H,O; + Ag. + 0. proc 
With ferric chloride, a solution of the sodium salt gives a dark-red cont 
coloration, and with lead and mercuric chlorides, bulky erystal- chen 
line precipitates. On oxidation with chromic mixture the substance Thes 
yields acetic acid and carbonic anhydride, thus: C,H,O; + O, + H,0 on f; 

= 2MeCOOH + 2CO,. The substance in question is probably the 
anhydride of a dibasic acid, C;H,O,, and its laetonic nature (sponta- Tl 
neous formation of an anhydride), taken in connection with the stan 
MeC.CO, 1360) 
formation of acetic acid on oxidation, point to a formula __ || 0, of th 
e.C0% in lan 
which is that of an anhydride of dimethylfumaric acid. At 
This substance is probably identical with Weidel’s pyrocinchonic After 
acid, which is derived from cinchomeronic acid, thus: C;H,;NO, + an aci 
H,0 + H, => NH, + C,H,0; and C,;H,0O; = C,H,O; + COQ). It is also it, res 
probable that the imperfectly described metacamphoric acid is, con- album 
sidering the relation of camphor to turpentine, impure dimethyl- This Ii 
fumaric anhydride (pyrocinchonic acid). The xeronic acid of Fittig, due to 
C.H,,0,, is an analogue of dimethylfumaric acid, possessing similar butyric 
properties, and, as it is formed from citraconic acid, it is probably three o 
diethylfumaric acid, the reaction being as follows :— . a 
1 arbon: 
2(COOH.CHMe.C.COOH) = CH,Me(COOH)C : C(COOH).CHMe phosph 
+ 2CO,. V. H. V. any sta 
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Piperylhydrazine. By L. Knorr (Ber., 15, 859—861).—On re- 


duction with zinc-dust and acetic acid, nitrosopiperidine is converted 
into piperylhydrazine ; small quantities of piperidine and ammonia are 
also formed. (If sodium-amalgam is used instead of zinc-dust and 
acetic acid, piperidine and ammonia are the chief products of the 
reaction.) The crude product is mixed with an excess of alkali and 
distilled. The distillate deposits crystals of dipiperyltetrazone, which 
are removed by filtration. The filtrate is neutralised with hydrochloric 
acid, evaporated to dryness, and dissolved in hot alcohol. From this 
solution needle-shaped crystals of piperylhydrazine hydrochloride, 
O;HiN.NH2,HCI, are deposited. The crystals (m. p. 162°) dissolve 
in water and in hot alcohol. The free base is an oily liquid boil- 
ing at 145°. By the action of mercuric oxide on its ethereal solution 
it is converted into the tetrazone, C,oHN;, melting at 45°. This com- 
pound is almost insoluble in water ; it dissolves in acids, but is decom- 
posed when heat is applied to the acid solution. W. C. W. 


Action of Acids on Pilocarpine. By P. Cuastaine (Compt. rend., 
94, 968—970).—Fuming nitric acid transforms pilocarpine into 
nitrate of jaborandine, C,H,.N,0O;,HNO;. Hydrochloric acid, by 
actiag on pilocarpine in presence of the oxygen of the air, gives 
rise to hydrochloride of jaborandine, and also to jaborine in small 
quantity. R. R. 


Substances analogous to the Ptomaines in Digested Albu- 
minoid Matters. By J. Bécuamp (Compt. rend., 94, 973—975).— 
The paper desvribes investigations which show that certain normal 
products of the organism and of the digestion of albuminoid bodies, 
contain substances which have the characters of ptomaines, and in their 
chemical reactions closely resemble certain very poisonous alkaloids. 
These substances are, however, physiologically harmless in their effects 
on frogs. R. R. 


The Mechanism of Putrid Fermentation of Proteid Sub. 
stances. By A. Gautier and A. Erarp (Compt. rend., 94, 1357— 
1360).—The authors have observed the different stages of putrefaction 
of the flesh of the ox, horse, and fish exposed to the heat of summer 
in large oak barrels or glass vessels. 

At first the ox or horse flesh had an acid reaction and no smell. 
After some days, even when protected from vibrios, the flesh emitted 
an acid odour ; and aclear, almost colourless syrupy liquid exuded from 
it, resembling a thick serum, and containing per litre 21—22 grams 
albumin coagulable by heat, and a very small quantity of casein. 
This liquid appears to be formed by an incipient digestion of the flesh, 
due to a fermentation peculiar to itself. At the same time, lactic and 
butyric fermentation set in under the influence of large bacilli with 
three or four joints, and bacteria and mobile granulations. 

During the process, gases are evolved containing at different stages 
carbonic anhydride, nitrogen, hydrogen, sulphuretted hydrogen, and 
phosphoretted hydrogen, but no trace of hydrocarbons was detected at 
any stage. 
4e2 
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At first principally carbonic anhydride and hydrogen are evolved, 
attaining almost equal proportions between the 6th and 11th days, 
which suggests the decomposition of some carbohydrate into lactic 
and butyric acids, thus: 2C,H,,.O, = 2C;H,O; + C,H,O, + 2CO, + 
2H,. Ordinary lactic acid (not sarcolactic acid), normal butyric acid 
and homologues, and some acids which reduce silver salts and form 
sparingly soluble zinc salts, are found in the liquid. This phenome- 
non precedes the true putrid fermentation, which begins towards 
the 4th or 5th day, with evolution of nitrogen, the large bacilli and 
bacteria disappearing at the same time, whilst very small bacilli take 
their place. The albuminoid molecule is now attacked, carbonic 
Se i anhydride and ammonia are evolved, and the reaction becomes 

ay alkaline ; the proteid molecule is partially decomposed, with evolution 
he. A of nitrogen, sulphuretted hydrogen, and phosphoretted hydrogen, but 
es a the greater portion forms leucines and leuceines, together with 

Dk ie & smaller quantities of phenol, skatole, indole, and, according to the 
authors’ researches, carbylamine and ptomaines. 

After a certain time, even in the middle of summer, the putrefactive 
action ceased simultaneously with the evolution of gas, the flesh pre- 
serving its colour and form, and seeming to have reached a non-putres- 
cible state, even after all the products of the fermentation had been 
separated and it was again submitted to the action of air and water. 

That the acid fermentation is not necessary to putrefaction, and 
does not affect the albuminoid molecule, is more clearly shown in the 
puvrefaction of fish, in which case the amount of hydrogen evolved 
i and butyric acid formed is very small, the latter being neutralised by 
a the ammonia and methylamines which are accompanied by sul- 
phuretted and phosphoretted hydrogen. As in the case of beef, the 
evolution of gas ceases after some time, but, on the contrary, the 
molecular decomposition continues. The liquid at first contains 21 
grams albumin per litre, but after some months this disappears ; neither 
does it contain casein, but it contains substances soluble in alcohol, 
and very similar in colour and smell to those obtained from flesh. 
? On heating the liquid and evaporating it in a vacuum, crystals are 
' obtained which appear to consist of leucine, leuceine, ammoniacal 
salts, and putrefactive alkaloids. L. T. O'S. 


Urochloralic Acid. By E. Ki1z (Ber., 15, 1538).—The recent 
appearance of a paper by v. Mering (ibid., 1019) on the reduction 
processes of the animal body, in which he ignores the author’s pub- 
lished work (ibid., 14, 2291) on the preparation of urochloralic acid 
from the urine of dogs under treatment with chloral hydrate, has 
evoked from the author this reproduction in full of certain passages 
in his original paper, and the expression of the hope that v. Mering 


may be induced to duly recognise his contributions to the subject. 
C. F. C.: 
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Influence of Peptones on the Diastatic Action of Saliva. 
By R. H. Currrenpen and J. S. Exy (Amer. Chem. J., 4, 107—123). 
—Human mixed saliva in presence of an equal volume of artificial 
gastric juice containing 0°05 p.c. hydrochloric acid, can form, out of a 
given quantity of starch, a much larger amount of sugar than that 
which would be produced by the action of the same quantity of saliva 
alone under a like degree of dilution ; this being the more remarkable 
when it is remembered that the same percentage of acid by itself 
greatly retards the diastatic action. Many of the digestive processes 
of the body appear indeed to be dependent, for their full action, on 
the stimulating or other influence caused by the mere presence of 
many of the digestive products, in a greater degree than has hitherto 
been supposed. It is true that several of the products of digestion, 
when present in the digestive mixture in excess—especially sugar in the 
case of salivary digestion and peptones in gastric digestion—actually 
retard the digestive process; but in the normal body under ordinary 
circumstances, all conditions are favourable for a rapid absorption of 
the digestive products, and thus any excessive accumulation is pre- 
vented. 
Schmidt Miilheim, in his recent study of proteid digestion (Du 
Bois Reymond’s Archiv. f. Physiologie, 1879, 39), found that in the 
case of dogs, the quantity of peptones present in the stomach was 
practically the same at all times during digestion; thus 1, 4, and 6 
hours after a dog had been fed with 0°1 gram of albumin, the stomach 
was found to contain 3°08, 3°31, and 2°91 grams respectively of pep- 
tones, indicating apparently that, after the formation of a definite 
quantity of the digestive products, the transportation of these bodies 
keeps pace with the digestion. Again there are no facts to warrant 
the belief that the products of one digestive process necessarily hinder 
the action of some other allied ferment ; indeed it is commonly under- 
stood that any accumulation of the digestive products simply hinders 
the action of the particular ferment to whose action they are due, by 
clogging the digestive fluid. There is therefore nothing inconsistent 
in the statement that the products of one digestion may act as a 
stimulant to some other digestive process. 
The experiments described in the present paper have established 
the following facts :— 
1. Peptones, a product of gastric digestion, exercise a decided influence 
on salivary digestion, stimulating the ferment to increased action, particu- 
lariy in presence of acid, which by itself completely prevents the conversion 
of starch into sugar. b 

2. The inorganic salts contained in the peptones play but an wnimpor- 
tant part in the stimulating action noticed in an alkaline solution contain- 
ing 03, 0°15, and 0-05 p.c. sodium carbonate. H. W 
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Microzymas of the Gastric Glands, and their. Digestive 
Power. Answer to the question “Does the Stomach Digest 
Itself” P By A. Bécuamp (Compt. rend., 94, 879—883).—This paper 
describes the methods by which the author succeeded in isolating the 
organised agent which constitutes the active organic matter of the 
gastric juice in the glands of the stomach. It is formed of isolated 
microzymas and of microzymas still united as granular nuclei of the 
glandular cells. In presence of hydrochloric acid, this matter is 
capable of dissolving fibrin, casein, musculin, &c., in the same manner 
as the gastric juice. It is constituted of a special modification of 
albuminoid matter. 

As, under the influence of hydrochloric acid at the physiological 
temperature, the mucus of the stomach would disappear except the 
microzymas, the stomach is itself digested by its microzymas, but 
in the action of the glands their cells become turbid, that is to 
say, there is organisation, multiplication of microzymas, formation of 
new cells to replace those which disappear. If therefore the gland 
does not seem to dissolve, it is because production is greater than con- 
sumption. R. R. 


Gastric Microzymas and Pepsin. By A. Bécuamp (Compt. 
rend., 94, 970—973).—In reference to a statement of Gautier’s affirm- 
ing that “insoluble pepsin is gradually transformed by pure water 
into soluble pepsin,” the author reiterates his observations concerning 
the organised bodies to which he has given the name of microzymas, 
and which have since been everywhere observed, but in Germany have 
been called micrococcus. As organisms these are necessarily insoluble. 
They are capable, under certain conditions, of evolving vibriones by 
passing through the state of associated microzymas to which the 
name of torula has been given. Their functions in the various organs 
are diverse, as they may produce bacteria or even tissues. In spite of 
their extreme smallness, they produce pepsin by chemical actions of a 
vital kind, and contain it, just as the liver produces and contains bile, 
glucose, &c. The pepsin thus secreted manifests its chemical activity 
on albuminoid substances only in a suitably acidulated medium. - 

R. R. 

Papayotin. By E. Geisster (Arch. Pharm. [3], 20, 457).— 
Whilst pepsin is capable of dissolving a hundred times its own weight 
of coagulated albumin, papayotin can only bring into solution at the 
most 28 times its weight. E. W. P. 


Pancreatic Digestion. By E. Ductavx (Compt. rend., 94, 808— 
810).—The action of the pancreatic secretion was examined by the 
author by introducing fragments of the pancreas itself into solutions 
in such a manner as to prevent access of the ferment germs usually 
present in the pancreatic juice. A small fragment of the pancreas 
caused the liquefaction of starch-paste and the disappearance of the 
starch granules, with the exception of their exterior covering, which 
is formed of cellulose. A milligram of pancreas tissue rendered 
10 c.c. of milk transparent in a few hours, and then it was not pre- 
cipitable either by acids or by potassium ferrocyanide. The action of 
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the pancreas on raw meat consisted of a solution of the interfibrillary 
substance, so that the elementary fibrille became separated, and this 
was followed by the gradual transformation of the whole of the meat 
into a pulp, without, however, a complete solution taking place. Frag- 
ments of pancreas which had remained for a year were removed with 
their original forms and dimensions from the vessels in which they 
had produced these transformations. This shows that, contrary 
to the received opinions, the pancreas does not digest itself. 

R. R. 


Pancreatic Albuminoids. By J. Bficuamp (Compt. rend., 94, 
883—886).—The experiments described in this paper tend to establish 
the difference between the gastric and pancreatic digestions. In 
the former the rotatory power of the transformed matter is but little 
lessened, or remains unchanged, or is increased, whilst in the latter it 
is always enormously lowered. R. R. 


Digestion of Fatty and Celluloid Matters. By E. Ductavx 
(Compt. rend., 94, 976—980).—The author considers that the fatty 
matters of food are completely emulsified by the pancreatic juice and 
are then directly absorbed by the blood. Celluloid substances are 
incapable of transformation by the gastric and pancreatic diastases, 
and must therefore be rendered soluble by the action of diastases 
contained in the intestinal fluids. Some observations on the condition 
of grains of barley taken from the crop of birds are described. In 
these the amylaceous masses were found without envelopes, floating 
in a liquid containing multitudes of minute organisms analogous to 
the amylobacteria which are known to act as ferments on cellulose. 

R. R. 


Intestinal Digestion. By E. Ductaux (Compt. rend., 94, 877— 
879).—In the intestinal digestion, certain ferments play a part by 
producing diastases which superimpose their own digestive actions on 
those set up by the diastases of theorganism. Neither the diastases of 
ferments nor those of the organism ever cause a disengagement of 
gas, and the carbonic acid and hydrogenated gases formed in the 
intestines must be attributed to the microbes living therein. a 
. BR. 


Digestive Fluids and Digestion in Horses. By ELLensercer 
and Hormerster (Bied. Centr., 1882, 375—379).—The parotid gland 
yields saliva to the amount of about 1000 grams per hour; this fluid 
is at first thick, then becomes clear and thin, of alkaline reaction, and 
having a sp. gr. 1:°006—1:0075. Exposed to the air, it becomes opaque 
owing to the formation of caleium carbonate ; it contains albuminoids, 
fat, chlorine, phosphates, sulphates, potassium, sodium, lime, and 
magnesium, but no thiocyanates. The saliva secreted by the sub- 
maxillary gland is at first clear and colourless, becoming thick and ropy ; 
it, is not so readily affected by exposure to the air, and from it alcohol 
precipitates mucin and ptyalin ; starch is. converted into sugar by it, 
and it does not contain thiocyanates. The mixed salivas, which were 
collected by means of a T canula inserted into the gullet, are colour- 
less and clear, but soon change into an opalescent liquid, are alkaline, 
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and have a sp. gr. 1°0004; they contain considerable quantities of 
chlorides, and but small amounts of the other inorganic salts. Their 
action on starch is energetic. Fat, ptyalin, and mucin are present, 
but no thiocyanates. 


Analyses of Saliva (average per 1000 parts). 


¢ Parotid. Submaxillary. 

Sp. gr. 1-005. p- gr- 
P. 6F sg 1:0075-1°007. 
Sp. gr. p- gr. 
1:006-1:0075. 1°0035-1°003. 
Clear. | Thick. 
Tks ohmeverns 991 -613 993-118 991-689 992 -500 989 *152 
Dry matter........ 8 °387 6 “882 8°31l 7°500 10 °846 
Ee Eee eae 5 °958 4°274 3 404 2°575 8 °197 
Organic matter .... 2°429 2°608 | 4°817 4.°925 2 °649 
Quantitative Analyses of Organic Matter (in 1000 parts). 
Acid albuminate.... 0°087 = — 0 °580 0 ‘680 
Albumin.......... 1°740 = — = 1-000 
SF co actadthaels a's ima 4 0°017 _ — _ 0°50 

NT Pe oe — — — 3-580 3-800 


The saliva possesses powerful diastatic properties, converting starch 
in half an hour into achroédextrin and sugar; after 15 seconds the 
erythrodextrin is to be found, and sugar after a quarter of an hour; 
in the animal, this conversion takes place in the mouth, when oats, 
hay, straw, are given, but potato-starch is converted in the 
stomach. In the parotid, a saliva peptonising ferment is found in 
small quantity, which only acts on fibrin and not on albumin. The 
mixed salivas contain also a peptonising ferment. Cellulose is not 
dissolved by the saliva. E. W. P. 


Richness in Oxygen of the Blood of Animals Living in 
Elevated Regions. By P. Brrr (Compt. rend., 94, 805—807).— 
The blood of different herbivorous animals acclimatised at an elevation 
of 3700 meters was found by the author to be much richer in oxygen 
than the blood of similar animals inhabiting lands near the sea-level. 
100 c.c. of the blood contained from 16°2 to 21°6 c.c. of oxygen in the 
cases of animals from the elevated region, whereas the amount for 
animals in France is only 10 to 12 c.c. R. R. 


Occurrence of Acetoacetic Acid in Urine. By R. v. Jaxscu 
(Ber., 15, 1496).—The author has isolated from urine a body having 
the reactions and properties of acetoacetic acid, and has the subjett 
under further investigation. C. F. C. 


Researches on the Cause of Tuberculosis. By Kocu, Bavn- 
GARTEN, and Toussaint (Bied. Centr., 1882, 387——-390).—Bacille in the 
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blood appear to be the cause of this disease, and they may be detected 
in the serum by a mixture of alkaline methylene-blue, and vesuvine, 
whereby they alone are coloured blue. Cultivated bacille when 
introduced into the animal, produce all the ordinary symptoms of 
tuberculosis, and it is thought that they alone are the cause of 
illness. They do not lose their power of infecting even after drying 
for eight weeks: hence it is possible that excreta from diseased persons 
may be the means of transmitting the disease to healthy —— 


Chemistry of Vegetable Physiology and Agriculture. 


Schizomycetic Fermentation. By A. Firz. Part VII. (Ber., 
15, 867—880).—To obtain a crop of Bacillus butylicus unmixed with 
other spores, a liquid containing this ferment is diluted with water 
until a drop of the mixture does not contain more than a single germ. 
One drop of the liquid is then brought into a flask containing a 3 per 
cent. solution of sugar, mannitol, or gylcerol, 1 per cent. of meat 
extract, and pure calcium carbonate, this mixture having been pre- 
viously sterilised by exposure to a temperature of 110°. 

A temperature of 40° is most favourable for the growth of the 
bacillus ; between 45° and 45°5° it ceases to produce fermentation. The 
spores are destroyed by exposure to a temperature of 100° for 5 to 
15 minutes, or by a more lengthened exposure (6 to 11 hours) at a 
lower temperature, which must not, however, be below 80°. Fermen- 
tation is stopped by the addition of 2°7—3°3 per cent. of ethyl alcohol, 
or of 0'9 to 1°05 per cent. of butyl alcohol, or 0°1 per cent. of butyric 
acid. The bacillus continues to grow in a liquid containing 25 per 
cent. of glycerol. It also thrives in solutions of calcium lactate, 
glycerate, malate, tartrate and citrate, ammonium lactate and tartrate, 
erythrol, milk-sugar, and quercite, although it does not induce fer- 
mentation in these liquids. 

100 parts of glycerol, mannitol, or invert sugar, yield the following 
products when decomposed by the Bacillus butylicus :— 


Glycerol. Mannitol. Invert sugar. 
Butyl alcohol .......... 81 10°2 05 
Butyric acid .......... 17°4 35°4 42°5 
BE Fe Ls os ince ee 17 O'4 0-3 
a oe 0-01 trace 


Trimethylene alcohol .... 3°4 — — 


_ Bacillus butylicus which has been cultivated in an unfermentable 

liquid freely exposed to the air, loses its power of acting as a ferment. 
he enzym inverts a solution of cane-sugar, but has no action on 

milk-sugar, urine, or starch. It slowly dissolves wom ey 
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Action of Hydrogen Dioxide on Ferments, &c. By P. Brrr 
and P. Reanarp (Compt. rend., 94, 1383—1386).—It has been stated 
by Dumas, in his report on Béchamp’s works, that blood fibrin is the 
only animal matter which decomposes hydrogen dioxide. The authors 
find, however, that all fermentation produced by an organised ferment 
is arrested by hydrogen dioxide, and the ferment is killed ; but soluble 
ferments as saliva, diastase, &c., are not acted on by it. 

Hydrogen dioxide is not acted on by fats, starch, egg-albumin, 
casein, fibrin, creatine, creatinine, or urea, but it is rapidly destroyed 
by musculin, blood fibrin, and different nitrogenous vegetable sub- 
stances. This action ceases at a temperature of 70°. 

L. T. O'S. 


Ropy Milk. By A. Scumipr (Landw. Versuchs.-Stat., 28, 91— 
109).—The ropy condition which milk sometimes assumes is due to 
the presence of a micrococcus which has a diameter of 0°001 mm. This 
ferment acts on the saccharine matter, and not on the casein, with 
production of mucilage. This mucilage can be precipitated by alcohol 
from a ropy solution of lactose. During this mucic fermentation, no 
production of mannitol or carbonic anhydride was noticed, and this 
observation is therefore opposed to those of Pasteur. Sound milk, con- 
taminated to the amount of 5255 with this ropy milk, assumes a like 
condition, as does also whey. Solutions of 1—5 per cent. lactose are 
affected most at temperatures of 30—40°; 60° is fatal to the fermen- 
tation, although the ferment is not destroyed at 100°. It is necessary 
for fermentation that phosphates, sulphates of potassium, and mag- 
nesium be present, as is also the presence of a trace of albuminoids, 
preferably in the form of peptones ; neither nitrates nor salts of ammo- 
nium support the life of the ferment. The addition of 0°-5—1 per cent. 
boric acid preserves the milk from fermentation for a week, and 5 per 
cent. of this substance completely kills the ferment. E. W. P. 


Separation of Free Nitrogen during Putrefaction. By B. E. 
Drerzett (Bied. Centr., 1882, 417--420). — Animal matter, when 
putrefying, evolves a certain amount of nitrogen in the free state. 
This is due to the action of free nitrous acid on the amides present. 
To obviate this loss, an excess of calcium carbonate must be added to 
the decomposing mass. E. W. P. 


Structure of Starch Grains. By A. Meyer (Bied. Centr., 1882, 
396—398).—Meyer believes with Schimper that the growth of starch 
grains occurs according to the apposition theory. He, however, does 
not agree with Schimper’s explanation, and brings forward reasons to 


show that the growth must be explained after a different manner. 
E. W. P. 


Woody Substance and Lignified Tissues. By M. Sivozr 
(Monatsch. Chem., 3, 395—411).—Woody tissues are commonly sup- 
posed to contain, together with cellulose, a body richer in carbon, 
called Lignin or Woody substance, which determines their physical and 
chemical characters, and masks the reactions of cellulose with iodine 
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solution and sulphuric acid, with zine chloride, and with cuprammonia. 
The lignification of tissues has indeed hitherto been inferred, not so 
much from any definite reaction of lignin, as from the absence of the 
usual cellulose reactions, and from the physical characters of the 
tissues. Runge and Hofmann, on the other hand, had observed that a 
deal shaving is coloured yellow by colourless salts of aniline, toluidine, 
naphthylamine, leucoline, sinnamine, &c.; and it was afterwards 
observed by other chemists that the same colour-reaction is produced 
with various woods, both hard and soft; but Wiesner was the first to 
show that this reaction is characteristic of lignification, not only in 
wood properly so called, but likewise in all other lignified tissues, as 
elder-pith or the indurated tissues of mangold-wurzel. He further 
suggested for this purpose the use of aniline sulphate, which is now 
universally employed in microchemical investigations. 

A much more delicate test proposed by v. Héhnel is the so-called 
Xylophylin, obtained from cherry-wood extract, which was shown by 
Wiesner to consist of phloroglucol, or a mixture of that compound with 
catechol; in contact with woody tissue, it produces, on addition of 
hydrochloric acid, a deep red-violet coloration. A similar but fainter 
colour is produced by catechol and resorcinol, in both cases with addi- 
tion of hydrochloric acid. Pyrogallol with hydrochloric acid produces 
a faint dove-grey colour. Orcinol reacts like phloroglucol. A mixture 
of phenol and hydrochloric acid, added to lignified tissues in direct 
sunshine, produces, especially after the drying of the preparation, a 
blue-green to sky-blue colour. The delicacy of this reaction is greatly 
increased by addition of potassium chlorate. Hydrochloric acid alone 
colours lignified tissues more or less yellow ; but the coloration thus 
produced is very faint and transient. An extremely delicate test is 
pyrroline, which, in union with hydrochloric acid, imparts to lignified 
membranes a deep cherry-red colour, which, however, very quickly 
decomposes, and is permanent only in very dilute solutions. Lastly, 
unmistakeable reactions for lignified tissue are afforded by indole, and 
by resorcinol in combination with sulphuric acid, indole producing a 
bright rose-red, resorcinol a violet or deep-red colour, accordingly as 
the acid is added in small quantity or in excess. 

Of all these reagents, the author gives the preference to phloroglucol 
mixed with hydrochloric acid. Indole is indeed the most delicate ; 
but an objection to it—in addition to its high price—is, that it must 
be used in conjunction with strong sulphuric acid, which destroys all 
vegetable tissues, and therefore requires to be employed with great 
caution. Pyrroline is also very delicate, but it is difficult to obtain, 
and very unstable. 


Nature of “ Lignin.”—By means of the above-described reagents, 
the author has endeavoured to decide the question as to whether the 
substance usually called lignin, and described as insoluble in water, 
alcohol, non-oxidising acids, and moderately dilute alkaline liquids, is 
a distinct chemical individual, or a mixture of several compounds. 
His results are as follows :— 


When wood, or lignified tissue in general, is subjected to the action 
of boiling water, several bodies may be extracted from it, and sepa- 
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rated one from another by a variously prolonged application of the 
process. These bodies are :— 

1. A substance characterised by the above-mentioned reactions 
(with aniline sulphate, phloroglucol, indole, pyrroline, &c., mixed with 
the corresponding acids); also by an odour of vanilla emitted by the 
concentrated extract, and not removable from the tissue by the 
2 & action of boiling water continued even for 10 hours daily for six weeks, 
Ae to such an extent as to lead to any considerable diminution in the dis- 
tinctness of the reactions, either in the extract or in the residual wood. 
Now experiment shows that pure vanillin, treated with the same re- 
agents, exhibits the colours shown to be characteristic of lignification, 
and that, like the substance contained in lignified tissues, it is easily 
dissolved by hot water, soda-ley, and alcohol, and is decomposed by 
heat at the same temperature as the latter. The body in question 
is, therefore, vanillin, which thus appears to be very widely diffused 
in the vegetable kingdom. 

2. A body, coloured more or less sky-blue by a mixture of potassium 
chlorate, phenol, and hydrochloric acid, but no longer recognisable 
after about 18 days’ boiling, either in the extract or in the residual 
wood. The reactions show that this body is coniferin. 

3. A kind of gum precipitated from the aqueous extract by alcoho! : 
amorphous, easily soluble in water and frothing. It is distinguished 
from T. Thomsen’s wood-gum (1879, Abstr., 613) by its appearance, 
its greater solubility in water, and its abundant occurrence in pine- 
wood. Thomsen’s wood-gum is, according to Singer’s experiments, 
not confined to wood, but is a constant constituent of lignified tissues. 

4. A substance coloured yellow by hydrochloric acid, and ex- 
tractable by water in a few days; its chemical nature has not yet been 
determined. 

The exact relation of these bodies to the hypothetical lignin cannot 
be decided by the experiments above indicated; but the manner in 
which they can be extracted one after the other from wood by wa‘er 
renders it probable that the so-called lignin is a mixture of several 
chemical individuals. H.W. 
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Analysis of the Leaves of Memecylon Tinctorum. By 
Dracenvorrr (Chem. Centr., 1882, 382).—100 parts of the air-dried 


leaves contain :— 

Pts. bo 

ish. alas Cs OU ee ad wee ds db cbKa6Se5< 12°65 m 
SE -MbeMRb hb cssabadbus WS asst insets cabs 2°31 th 

Ash containing 0°72 per cent. P20; ...........+6+: 10°48 bo 
Fatty oil soluble in light petroleum...............- 0-66 co. 
Ee ie a hi ia Cele nina oe oKgd ween iar Ke traces Wi 
Cf ET ee er eee ee 0°66 H. 
Resin soluble in ether and alcohol ..............-- 1:35 Th 
Resin insoluble 99 tO bn0d bbs hebawa 3°24 Sal 

; Glucosides soluble in alcohol ............0eeee00% 1:47 bor 
Glucose insoluble me. deena snes ees ween 2°35 the 
Mucilage soluble in water ............scseeceeee 3°70 ma 


Albumin precipitable from aqueous solutions ....... traces the 
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Pts. 

Albumin not precipitable from aqueous solutions.... 1°56 
Albuminous substances, &c., soluble in dilute soda-ley 0°94 
Albuminous substances insoluble in dilute soda-ley.. 16:03 


A hech <odnasqncnetnesecaeenccese qs caan 15°03 
Substances resisting chlorine ..............+0+++. 7°20 
PD 5d tatoedeon4s os on nnnness bbe.naee tens 6°00 
Substance resembling pararabin..............+++- 3°83 
PONTE Wc 6c ccnwersstebergreoseancevesees 4°02 
Substance resembling tannic acid .............+++. 254 
Tartaric and malic acids ...........0ccsccccccees 1:38 
Oxalic acid in the calcium oxalate .............++. 1:44 
Substances from aqueous extract not examined .... 5°87 
Lignin and cuticular substances..............+55. 5°09 
D. B. 


Analysis of Kola Nuts. By E. Hecker and F. Scniacpey- 
HAUFFEN (Compt. rend., 94, 802—805).—The kola nut, which is the 
produce of Sterculia acwminata, a plant growing in equatorial Africa, 
has been analysed by the authors with following results :—Substances 
soluble in chloroform.—Caffeine, 2°348; theobromine, 0-023; tannin, 
0-027; fatty matters, 0°585. Substances soluble in aleohol.—Tannin, 
1591; Kola red, 1°290; glucose, 2°875; fixed salts, 0°070. Other 
substances.—Starch, 33°754; gum, 3°040; colouring matters, 2°561; 
proteids, 6°761 ; ash, 3°525; water, 11°919; cellulose, 29°831. Total, 
100-000. R. R. 


Occurrence of Hypoxanthine in Potatoes. By E. Scuvuze 
(Landw. Versuchs.-Stat., 28, 111—115).— The presence of hypo- 
xanthine (this volume, p. 885) in the juice of potatoes has been 
ascertained, and it has been prepared by dialysis of the juice after 
removal of the albuminoids. A crystalline componnd is formed by the 
addition of ammoniacal silver nitrate to the dialysed liquid. One 
c.c. of the juice contained about 0°0037 gr. of hypoxanthine. 

B. W.-P. 


Black Hellebore Root. By A. Herranpr (Pharm. J. Trans. [3], 
13, 62).—As the microscopic examination of the rhizomes of Helle- 
borus niger reveals no characteristic peculiarities, chemical reactions 
must be utilised for its recognition. If to a filtered decoction of the 
thizomes one-third of hydrochloric acid be added and the mixture 
boiled, the clear liquid becomes turbid and assumes a peculiar violet 
colour. After cooling, black flocks separate, which, when washed 
with ether, are of a deep violet colour. In the case of the rhizome of 
H. viridis, the colour after the action of the acid is at first more green. 
The rhizomes of Actwa and Polygala senega give, when treated in the 
same manner, no similar reaction. This reaction is due to helle- 
boretine, which is not present in the rootlets, and is adapted for 
the detection of helleboretine in poisoning cases, if only allowance be 
made for slight change of colour due to foreign colouring matters in 
the fluids under examination. KE. W. P. 
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Importance of Starch in Belladonna Roots. By F. Buppe. 
Arch. Pharm. (3), 20, 414—416).—It frequently occurs that starch 
is absent from the roots, or parts of the roots of the belladonna; 
examination of the amount of atropine present shows that the alkaloid 
is always present in larger quantities when starch is also present. It 
is the young plant which appears to contain little or no starch, and 
the percentage of alkaloid increases as the plant ages. a 

; ws 


Active Principle of Adonis Vernalis. By V.Crrvetto (Pharm. 
J. Trans. [3], 13, 129).—This plant contains a non-nitrogenous, 
colourless, odourless, bitter substance, which the author terms adoni- 
dine; this, although very energetic, is present in but small quantities 
in the plant, from which it may be separated by maceration with 
50 per eent. alcohol. After removal of the nitrogenous matter by lead, 
the base is combined with tannic acid, and the resulting compound 
decomposed by zinc oxide. As compared with digitalin, the physiolo- 
gical action of adonidine is very similar, but it is not cumulative, and 
is far more powerful. E. W. P. 


Presence of a Second Poisonous Principle in Thevetia 
Nereifolia. By C. J. A. Warpen (Pharm. J. Trans. [3], 13, 42).— 
In the kernels of the above-mentioned plant there exists another poison- 
ous principle, besides thevetine already discovered and described. This 
second principle was obtained by precipitating the mother-liquor left 
after the crystallisation of thevetin, by aqueous tannic acid, and de- 
composing the precipitate by lime. The yellow extractive obtained by 
alcohol is bitter, non-crystalline, and soluble in water. Concentrated 
nitric or sulphuric acid produces a yellow coloration, hydrochloric 
acid has no effect; potassium dichromate and other oxidisers likewise 
produce no change, whereas it is precipitated white by tannic 
acid. E. W. P. 

St. Petersburg Rhubarb. By Przewausxi (Arch. Pharm. [3), 
20, 451).—Chinese rhubarb grown near St. Petersburg was examined. 
The dried roots of these varieties were extracted with benzene, and the 
residue, after evaporation of the benzene, boiled with soda solution. 
The emodine is found in the solution when cold, and the chrysophanic 
acid in the residue. In this way } per cent. trace of emodine was 
found, and }—4 per cent. chrysophanic acid. As the yield of chryso- 
phanic acid and emodine is good, it is to be regretted that Rhewm 
palmatum is no longer cultivated in Russia, which draws its supplies 

E. 


from England. W. P. 


St. Petersburg Rhubarb. By F. Bemsreiw (Ber., 15, 901— 
902).—An examination of the roots of Rheum palmatum and Rhewm 
oficinale grown in St. Petersburg, shows that the largest quantity of 
a+tive constituents is contained in the former variety. 0°5 per cent. 
of chrysophanic acid was obtained from the roots of Rheum officinale. 
Rheum palmatum, grown in clayey soil, contained 0°5 per cent. chry- 
sophanic acid and a trace of emodine; but the same plant cultivated 
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in sandy marshy ground, contained more than 0°75 per cent. of chry- 
sophanic acid, and more than 0°25 per cent. emodine. 

Ww. C. W. 
Influence of the Weight of the Seeds on the Yield of the 
Crop. By Brrner and Troscuxe (Bied. Centr., 1882, 320).—The 
seeds of oat and bean plants sown were divided into heavy, medium, and 
light, with the result that the best crops were obtained from the 
heaviest seed. E. W. P. 


Composition of Italian Fodders. By A. Frnaro (Landw. 
Versuchs.-Stat., 28, 119—122).—This paper consists of the analyses 
of hay, lucerne, maize, and mulberry leaves, as grown in Italy. 

i ae 
Composition of Hay Grown under the Influence of different 
Manures. By J. Konia (Bied. Centr., 1882, 428). 


3 : | rer ; é 
|) ¢ |&2 | 82 | ge | 2 
Calculated in dry, free A a B._¢ le Po Es, 2s 
from sand. FS 2 Ze 283 £6 2 
a 8 fe. | DES $5 oa 
5 = ‘junit io ioe sm 
lst Cut. | 
Albuminoids...... ....| 8°09 8°37 | 7:98 9°33 8°50 8°78 
Fat...............-...| 3°65 | 3°34 | 3°52 | 83°55 | 8°95 | 4°04 
Extractive.............| 49°04 | 47°92 | 48-28 47°48 | 48°28 | 47°15 
PETIT? 32°63 | 33°75 | 33°68 | 32°73 | 32-04 | 32°81 
Ash ............+.....| 6°59 | 6°62 | 6°64 | 6°91 7-23 | 7-22 
Per cent. P,0; inash ..., 0°307| 0°326| 0-396 0-486| 0-588| 0-778 
sl) Cee | 408 | 4°98 | 608 | 7-01 8°14 | 10°77 
2nd Cut. 
10°56 | 11°18 | 10°81 | 10-86 11°19 _ 
ET es ke tabu 516 | 6°30 | 5°65 | 5°18 | 5°05 — 
Extractive. ........-.-. | 48°13 | 46°02 | 45°22 | 45-9 | 45-48 ~ 
Fibre.............-.--| 27°7 | 27°86 | 29°44 | 28°76 | 29-35 _ 
| eee ar - 8°65 8°88 | 9°30 8-93 ~ 
Per cent. P;O;inash...| 0°468 | 0°513 | 0°550 | 0-631 0°705 — 
lm) eee} 8°33 | «593 | 6-19 | 6-79 | 790 | — 
| 
E. W. P 


Composition of “ Timothy Grass” at different Periods of 
Growth. By W. H. Jorpan (Bied. Centr., 1882, 393).—T wo plots of 
this grass were selected, the one manured and the other unmanured, 
and crops were cut at three periods of growth. As growth proceeds, 
a reduction of fat, nitrogen, and ash occurs, while fibre and extractive 
increase. Also a relative reduction of the amido-nitrogen, as com- 
pared with the albuminoid nitrogen, takes place. Manuring with 
bone-meal, potassium chloride, and ammonium sulphate, raises the 
percentage of nitrogen, especially that in the form of amides, as 
well as the ash and fibre; so that the quality as well as quantity of 
the crop is raised by the use of manures. E. W. P. 
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Diastatic Action of Certain Fodders. By F. Szsriniand R. 
Funaro (Landw. Versuchs.-Stat., 28, 118).—The diastatic action of 
some fodders is generally ascribed to an excess of albuminoids, but the 
truth of this theory is not certain. Lucerne, vetches, and hay, were 
treated with alcohol ; the first yielded 14°8 grams, the second 10°9 grams, 
the last 6°2 grams of extract, and of this extract, the following per- 
centages consisted of resinous matters, 21, 0°9, 0°25. The authors 
consider that these small quantities of resin would not have much 
effect, but that the effects observed must be due to other matters pre- 
sent in the extract, for that of the lucerne was bitter and unpleasant, 


resembling quassia or senna. E. W P. 


Preparation and Preservation of Various Fodders. By J. 
K6niG (Bied. Centr., 1182, 379—384).—K6nig recommends that green 
maize be pitted and allowed to ferment, after which it may be given 
with flesh-meal or oil-cake. By fermentation, it loses some of its 
carbohydrates, whereby the ratio of fibre to extractive is reduced to 
1: 1 instead of 1 : 2°5, as in the fresh grain; but on the other hand, 
“sour maize” contains lactic acid and aromatic compounds, which 
render it more acceptable to cattle and more easily digestible. 
F. Anthon mixes at 60° 100 parts dried brewers’ grains with 8°3 parts 
beetroot molasses; to this he adds 33°3 parts barley or wheat bran, 
and then bakes the dough produced. 

Miintz finds that grain yields carbonic anhydride when exposed to 
the air, in double the quantity that is evolved when the grain is kept 
in closed vessels. The volume of oxygen absorbed by grain is greater 
than that of the carbonic anhydride set free, consequently a secondary 
and incomplete oxidation, similar to that occurring during the 
germination of oleaginous seeds, must be taking place. As the 
moisture increases in the seed so does the production of carbonic 
anhydride increase, for dry grain yields but little of this gas; also 
a rise of temperature up to 50° increases the yield, but at 50° it ceases ; 
above that temperature there is, however, a much greater evolution 
of gas. The practical conclusions drawn are that in granaries the 
grain must be kept dry, of an equable temperature, and excluded from 


air as far as possible. B. W. P. 
Physical Properties of the Soil in a Close or Open Condi- 
tion. By E. Wortny (Bied. Centr., 1882, 363—365).—Amount of 
Water in the Soil—The theory that the more open the soil is the 
quicker it dries, has been disproved by several authors, who have 
shown that a close soil dries the more rapidly, whence they conclude 
that rolling assisted evaporation. This conclusion is unwarranted, 
as the amount of water in a soil is not dependent on the evaporation 
from the surface only, but also on the permeability, &c. The author 
has investigated various soils to ascertain the circumstances affecting 
the quantity of water present. (1.) More water evaporates from a 


soil when it is close than when it is open, because, by the compression 
of the particles together, the movement of the water from below 


upwards is accelerated, and therefore the loss occurring from the sur- 
For this latter reason, the closer the 


(2.) Close 


face is more easily replaced. 
particles are the longer the surface remains moist. 
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soils possess a greater capacity for water, because of the reduction in 
the number of the non-capillary passages, and conversion of the same 
into capillaries, hence the downward passage of water is retarded. 
(3.) The action referred to in (1) occurs only when, after the change 
from the open to the close state, continued dryness sets in; as a rule 
the properties mentioned in (2) are those which are the most effective. 
(4.) It is advisable in general to bring the soil to a certain extent intu 
a compact condition, whereby the amount of water present is raised. 
The Temperature of a Soil Open and Compact.—Heat passes down- 
wards with greater ease the closer the particles are together, for then 
the amount of the bad conductor air is reduced, and water, a good 
conductor, is increased in quantity. In warm weather, the tempera- 
ture of the soil is higher the more compact the soil, and the same 
reasoning holds good for the variation of temperature. 

Formation of Clefts, §c.—Clefts formed by drying are most 
numerous in soils of unequal texture, and are of greater breadth and 
depth in open soil. This arises from unequal distribution of water, 
and the greater or lesser coherence of soil of different degrees of com- 
pactness. E. W. P. 


Changes Effected by Cultivation of Forest Lands. By 
HanaMann (Bied. Centr., 1882, 366).—Ferest land was broken up, and 
various crops were grown on it during four seasons. The soil was periodi- 
cally examined for matters soluble in hydrochloric and acetic acids. 
The lime, compared with the other constituents, appeared to be in a 
very soluble condition, but only one-tenth of the phosphoric acid was in 
an easily soluble condition (7.e., soluble in acetic acid), and this proportion 
was not appreciably altered by cultivation and by the manuring in the 
fourth year; but most likely in future years the amount of acid would 
be considerably reduced. A reduction in the potash is not to be feared, 
as the soil is rich in this constituent. E. W. P. 


Experi.aents on the Manuring of Vines. By P. Waayer and 
C. Srinxen (Landw. Versuchs.-Stat., 28, 123—149).—These experi- 
ments are a continuation of those described previously (ibid., 25, 
247), and were instituted for the purpose of deciding the effect on the 
quality and quantity of the must produced by vines when manured 
with phosphoric acid, potash, and nitrogen. The plots were in 
quadruplicate, and were five in number, one plot being devoted to 
unmanured vines, whilst to the others were added 100 kilos. soluble 
phosphoric acid, 100 kilos. soluble phosphoric acid, and 80 kilos. potash, 
i00 kilos. soluble phosphoric acid, 80 kilos. potash, and 30 kilos. 
nitrogen; the potash being in the form of chloride, and the nitrogen 
asammonium sulphate. It was also arranged that these experiments 
should be conducted simultaneously on six different vineyards in 
Rhein-Hesse. A series of tables of the results obtained is given, and 
these have reference to the percentage of sugar and acid in the must, 
as well as the total yield of must. Irom these we gather that potash 
and nitrogen manures do not produce an increase of yield which pays 
for the extra expense; in some cases, soluble phosphates have pro- 
duced an increase, but in others its action was detrimental. The 
VOL. XLII. 4f 
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percentage of sugar and acid is not raised by phosphates. The em- 
ployment of artificial manures instead of stable dung may preduce 
better results, but on the whole, although the total yield of must is 


raised, there is no very great gain. 7 we F. 


Use of Superphosphates on the Calcareous Soils of the 
South-East of France. By pe Gasparin (Compt. rend., 94, 766— 
768).—The author finds that one-sixth of the phosphoric acid con- 
tained in the natural phosphates used as manures in the south-east of 
France is insoluble in water. Superphosphate, on the contrary, in- 
creases the crop to such an extent as to amply repay for the cost of 


the manure. 


Manuring Experiments at Konigsberg. By Kuten (Bied. Centr. 
1882, 373—375).—These were a continuation of experiments com- 
menced in 1880, and show the after-action of various phosphates in 
the following years. Generally it was found that phosphates in com- 
bination with nitrogen continue to produce their effects in the two 
succeeding years after their introduction into the soil. Phosphates 
alone are also of value, but precipitated is better than dissolved. 
Analysis of the soil shows that those which contain much phosphoric 
acid in their finest portions produce the lowest yield on the addition of 


pure phosphates. E. W. P. 


Manuring Experiments on Potatoes and Barley. By ).. 
Kocu (Bied. Centr., 1882, 372).— Potatoes and barley were manured 
with varying quantities of guano superphosphate (7 per cent. N, and 
10°5 per cent. soluble phosphate) on six stations. In nearly all cases 
there was a gain over the unmanured plots, when the value of the 
manure was considered. Guano reduced the starch in the tubers; 


barley was affected only by strong applications. E. W. P. 


Potash Salts as Manures for Sugar-beets. By M. Mircxer 
(Bied. Centr., 1882, 369—372).—The addition of kainite or gypsum 
to the manures ordinarily employed in the cultivation of sugar-beet 
raises the percentage of sugar and the quotient of purity alike, but 
the kainite likewise considerably increases the total yield of roots. In 
wet seasons the application of potassium chloride is useless, but a gain 


is obtained by its use in dry weather. E. W. P. 


Carnallite as a Manure and Fixer of Ammonia. By J. Fim- 
BOGEN (Bied. Centr., 1882, 368).—The values of carnallite, gypsum, 
kainite, and waste salts as fixers of ammonia were compared. Car- 
nallite appears to be the best fixant, although the others act well; the 
former fixes 81:7 per cent. of the total ammoniacal compounds, and 
the quantities required for the dung of ten sheep are 0°25 kilo. gypsum, 
0°3 kilo. carnallite, and 0°2 kilo. kainite per day, but these quantities 


may be reduced in cold weather. E. W. P. 
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Analytical Chemistry. 


Some Points in the Construction of an Apparatus for the 
Accurate Analysis of Gases, By E. W. Mortey (Chem. News, 45, 
273).—1. When a certain method of determining the top of the 
pressure column is used, the conditions of most accurate measure- 
ments of varying volumes of gas are satisfied by making the column 
of mercury, which measures the pressure, equal in length to the part 
of the eudiometer which is filled with gas. 

2. To define the top of the pressure column, a Jolly-point enclosed 
in the barometric vacuum is used, which makes the probable error at 
the top of this column evanescent. The whole error of the tension is 
therefore produced by the same uncertainty which produces the error 
in the observed volume. 

3. To preserve the barometric vacuum over the pressure column, 
this column is shut off from communication with the rest of the 
apparatus, except at the instant of a measurement. 

4. An auxiliary pressure-tube is employed for preliminary adjust- 
ment. 

5. The eudiometer tube is graduated in half millimeters by fine 
lines not over the eight-thousandth of an inch wide. The graduation 
is affected with no relative errors of the hundredth of a millimeter. 
A reading microscope is carried on a cylinder so solidly connected 
with the iron tripod of the apparatus, that ten pounds produce a rela- 
tive flexure of only a tenth of a millimeter. This microscope is 
brought nearly to the level of the mercury in the eudiometer, when 
the column in the pressure-tube reaches just to the Jolly-point. The 
microscope is made to give distinct vision of the graduation, and by 
Grunow’s cathetometer fine adjustment, the terminal lines of the eye- 
piece micrometer are made to coincide with two millimeters of the 
graduation. The focussing movement now moves the microscope, so 
that distinct vision is had of the meniscus, and the level of the mer- 

cury is read to the hundredth of a millimeter on the eye-piece micro- 

meter, whose divisions now represent the divisions of the tube carried 

forward into its interior. A four-inch objective, with an amplification 
of about sixty diameters, is used. 

6. The sum total of all the errors of this reading is equivalent to no 

more than a probable error of one-hundredth of a millimeter in this 

Car- determination ; and in the calibration of the apparatus, made before 

; the much practice in the use of this reading arrangement, the probable 

, and error of a reading was the hundredth of a millimeter. 

sum, 7. The probable error of a single determination of oxygen in air is 

tities less than the four-hundredth of a per cent. 

P. 8. The method of measurement is adapted to rapid computation. 

The whole reduction of three measurements in an analysis, so as to 

obtain the percentage of oxygen, takes less than two and a half 

minutes, D. B. 
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Solubility of Gases in Absorption Liquids. By W. Hempz, 
(Ber., 15, 910—911).—In gas analysis, the error due to the slight 
solubility of the gases in the liquids used as absorbents, may be avoided 
by making two analyses of the mixed gases in rapid succession. The 
second analysis yields correct results. W. C. W. 


Solubility of Gases in Vulcanised Caoutchouc. By W. 
Hewret (Ber., 15, 912—913).—A piece of caoutchouc tubing 3 em. 
in length and 4—5 mm. in diameter can absorb 0:2 c.c. of carbonic 
anhydride and 0°9¢c.c. of nitrous oxide. This fact shows the necessity 
of avoiding the use of caoutchouc in the construction of apparatus 

W. C. W. 


used for gas analysis. 


Action of Lead and Manganese Dioxides on the Haloid Salts 
of the Metals in presence of Acetic Acid. By C. L. Miituer 
and G. Krrcner (Ber., 15, 812—813).—Voitmann (Ber., 13, 325) has 
proposed to separate chlorides from bromides and iodides by the action 
of lead dioxide and acetic acid, which decomposes the last two men- 
tioned classes of salts only; and to separate iodides from bromides by 
means of manganese dioxide and acetic acid, which decomposes the 
former only. The authors, however, find that chlorides are decom- 
posed by lead dioxide and acetic acid, with liberation of chlorine and 
formation of monochloracetic acid, which is partially oxidised to 
carbonic anhydride, lead chloride being formed at the same time. 
When manganese dioxide is used, no chlorine is liberated, but carbonic 
anhydride and manganese chloride are formed. Lead dioxide and acetic 
acid are without action on bromides and iodides, but manganese 
dioxide and acetic acid react alike on bromides and iodides. With 
regard to the action of these peroxides upon neutral solutions of the 
haloid salts of the alkali-metals, the authors find that the chlorides 
are not decomposed, and that the bromides and iodides are but slowly 

P. 


acted on. Pr. &. 


Estimation of Nitrous Oxide. By W. Hempet (Ber., 15, 903— 
910).— Bunsen’s mode of estimating nitrous oxide by exploding 
with hydrogen, yields more exact results than any other method yet 
proposed. The hydrogen and nitrous oxide should be present in the 
ratio of 2 or 3 to 1. When the nitrous oxide is mixed with air or 
nitrogen, from 26 to 64 volumes of “ detonating gas ’’ should be added 
for every 100 volumes of non-combustible gas present. The author 
was not able to prepare perfectly pure nitrous oxide. The purest 
specimen contained 98°8 per cent. of nitrous oxide. WwW. C. W. 


Quantitative Estimation of Potassium and Sodium. By W. 
Kop (Chem. Centr., 1882, 347).—For some time, the author has used 
hydrofluoric acid for the analysis of silicates, and he now proposes to 
use this acid for the determination of alkalis in non-siliceous su 
stances. The required quantity of silicon fluoride is produced by 
adding hydrofluoric acid and pure silicic acid to the substances, i 
order to convert the potassium or sodium contained therein into 
metallic silicofluoride. The alkalis are then extracted by means of 8 
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mixture of alcohol and ether, acidified with hydrochloric acid. Potas- 
sium and sodium silicofluorides are insoluble in this mixture, but the 
chlorides of the metals, from which these alkalis have most frequently 
to be separated, dissolve with ease in the same and are removed b 
decantation. The advantage which this method has over that usually 
employed for determining potassium and sodium consists in the cir- 
cumstances that these alkalis are at once concentrated in the form of 
a precipitate of small volume and weight, which may be collected on 
a small filter, and requires only a small quantity of water to wash it. 
The chief advantage, however, is that the solutions of the alkalis, 
which in order to recover the latter are finally evaporated as sulphates, 
can be prepared in a concentrated state. As an example of the mode 
of procedure, the author gives a description of the analysis of a 
mixture of the chlorides of potassium, sodium, iron, calcium, and mag- 
nesium. The results obtained are very satisfactory. 

This method of determining potassium and sodium is of special 
advantage in cases where it is not intended to separate these alkalis 
directly, but where the result is calculated from the quantity of sul- 
phates found, and the quantity of sulphuric acid contained therein as 
determined by barium chloride. The author has calculated the con- 
stant factors obtained by using Richter’s equations, employing the 
atomic weights as recently corrected by Stas :— 

By taking— 


Na = 22°98, K = 39°04, Ba = 13680, O = 15:96 
Na,O = 61°92, K,0 = 94°04, BaSO, = 23262, SO; = 79°86 


and calling P the weight of sulphate obtained, « the quantity of potas- 
sium oxide contained therein, y the quantity of sodium oxide sought, 
and S the quantity of sulphur trioxide determined by barium chloride 
and combined with # + y, so that therefore 


1.P=2a2+y+5S, 
we obtain by making use of Richter’s equations :— 
2. y= S x 419782—P x 192777. 


In both equations S and P are quantities which can never be equal to 
0 whilst y = 0 when the quantity of sulphate contains no sodium, 
and consists therefore of pure potassium sulphate and vice versd # = U 
when pure sodium sulphate is present. 

The preceding equation (2) can therefore be proved with great ease 
as to the utility of the two constant factors contained therein, by 
giving P = 86°95, half the atomic weight of potassium sulphate, 
S = 89°93, half the atomic weight of sulphur trioxide. In order to 
solve the second equation, y must equal 0, or S x 4°19782 must equal 
P x 192777. By calculating y in this manner with the use of the 
equation— 


y = 39-93, 4:19782—86°95, 1-92777, 


we obtain for both products agreeing with one another to the second 
decimal place— 
y = 167°62—167°62, we. = 0. 
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This test is of great importance, inasmuch as it confirms the accu- 
racy of the atomic weights corrected by Stas. D. B. 


Silver Plumbite and Quantitative nstimation of Silver in 
Lead Ores. By J. Krurwic (Ber., 15, 1264—1267)—The author in 
a previous communication (this vol., p. 774) has described the quanti- 
tative determination of the golden precipitate thrown down by sodium 
hydroxide in mixed solutions of lead and silver salts; in the present 
paper the composition of this precipitate is more minutely examined, 
as the author’s results do not agree with those of Woéhler (Pogg., 41). 
44 Analysis showed that the precipitate has the composition AgPbO,,2H,0, 
WAL which can be regarded as the silver salt of a plumbous acid, formed 
* by the action of silver nitrate on potassium plumbite (or solution of 

; lead hydroxide in potash), thus: Pb(OK), + 2AgNO; = Pb(OAg), 
+ 2KNO;. The lead and potassium salts are thus analogous to the 

. well known lead plumbate. 
, Spring endeavoured to obtain this golden compound by subjecting 
a mixture of equal molecules of lead hydroxide and silver oxide to a 
pressure of 7500 atmospheres, but the experiment was unsuccessful, 
the resulting block manifesting no signs of decomposition. 

The author made a further series of experiments on the accuracy of 
the determination of silver in lead ores by the wet way by means of 
the silver plumbite; this is dissolved in nitric acid, and the silver 
precipitated as chloride, which is either weighed as such or dissolved 
in ammonia, and the metallic silver thrown down by electrolysis. 
This method is found to be very accurate, provided that the pro- 
portion of silver to lead is not less than 1 : 1500, so for lead ores, 
poor in silver, a large quantity of the ore must be dissolved to ensure 
accuracy. ¥. BY. 


Analysis of Iron and Steel, with special reference to the 
Estimation of Carbon and Silicon. By F. Warts (Chem. News, 
45, 279).—The author mentions that in none of the processes com- 
monly adopted for the estimation of silicon in iron and steel, is any 
distinction observed between the silica resulting from the oxidation 
of the silicon, and that which exists ready formed in combination 
with various bases in the form of mechanically intermingled slag or 
cinder. For the estimation of the total carbon, the following methods 
have been generally adopted :— 

1. Combustion of a weighed quantity of the iron in a porcelain 
tube in a stream of oxygen. The chief objection to this process is the 
very high temperature required. 

2. Combustion of the carbon in the residne left when iron is dis- 
solved by the aid of iodine in presence of water, but the length of 
time required for solution is a great objection to this method. 

3. The total carbon is frequently estimated by dissolving the iron 
in a solution of copper chloride or sulphate. The chief defect in this 
otherwise excellent process is that unless the vessel containing the 
iron undergoing solution is kept very cool, a decided smell is percepti- 
ble, probably indicating the evolution of hydrocarbons. The time 
required for solution is also rather long. 
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4. Weyl’s method for determining the total carbon is a modification 
of the above process, using a galvanic current to accelerate the solu- 
tion of the iron, but ever in this case it is difficult to prevent the 
evolution of gas from the iron. 

5. Lastly, Wohler’s method consists in heating a weighed portion 
of the iron in chlorine gas, whereby the iron is volatilised as chloride ; 
the residual carbon can then be submitted to combustion. 

The author has undertaken a series of experiments with the view of 
avoiding some of these difficulties. His first desire was to secure a 
process by which silicon could be rapidly and easily determined in 
iron and steel, and at the same time distinguished from the slag, 
which is almost invariably mechanically intermingled to a greater or 
less extent. The total carbon is first determined by Wéhler’s method. 
Another weighed portion of the iron is similarly treated in a stream of 
chlorine, whereby not only the iron, but the silicon, and probably the 
sulphur and phosphorus, are volatilised in the form of chlorides; the 
gas as it issues from the combustion tube is caused to bubble through 
water contained in a flask ; the water in the flask immediately decom- 
poses the silicon tetrachloride which is carried forward with the 
excess of chlorine, and soluble silica is formed. The water is afterwards 
evaporated to dryness, and the silica recovered and weighed. The 
presence of manganese is the source of a little difficulty, for its chlor- 
ide is not sufficiently volatile to be easily removed from the contents 
of the boat by the stream of chlorine. Hence, when manganese is 
present, which is almost always the case, it is >»cessary to wash the 
residue in the boat before weighing. The residue, which consists of 
the total carbon and the slag, having been weighed, the weight of 
total carbon previously determined is dedacted from this weight, the 
difference being the amount of slag. Thus in two simple and rapid 

operations, are determined, first the total carbon, secondly the silicon 

and slag. 

The author gives a full account of the apparatus and the mode of 

procedure, and a selection of analyses to illustrate the results obtained 

by this process. 

A similar process has been recommended by Drown and Shimer 

since the present paper was written. They quote results which 

in the main agree with those of the author, the only difference 

being that they do not seem to consider the presence of cinder in pig- 

iron as fully established. From the results of the author’s experiments 

there can be very little doubt on this point. D. B. 


Estimation of Arsenic in Copper. By A. H. Sexron (Chem. 
News, 45, 255).—The author gives.the results of his own experience 
with the various methods in use for the estimation of arsenic in 
copper, and of a method which he has devised and found to give 
accurate results :— 
1. Separation by Sulphuretted Hydrogen in an Alkaline Solution.— 
This method is fallacious, inasmuch as copper precipitated in this 
manner always carries down with it a portion of the arsenic. 

2. Abel and Field’s method is based on the precipitation of the 
arsenic as lead arsenate, by means of lead nitrate and ammonia and 
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ammonium carbonate, the lead arsenate being subsequently decom- 
posed with oxalic acid, the arsenic precipitated as sulphide, and finally 
weighed as ammonio-magnesium arsenate. This method gives results 
always and often considerably too low, the arsenic apparently not 
being completely precipitated in the first instance as lead arsenate. 

3. By Precipitation as Basic Iron Arsenate by Ferric Salt and 
Ammonia.—This method gives results far less satisfactory than the 


ld preceding. The arsenic was never completely precipitated even in 
ee presence of a considerable excess of iron, sometimes as much as 10 per 
Pee a! cent., rarely less than 3 per cent. of the arsenic remaining in solution. 
ee) 4. By Precipitation as Basic Iron Arsenate by means of Sodium Acetate. 


—After repeated experiments, the following method was devised: 

The copper is dissolved in nitric acid, a small quantity of solution of 

ferric nitrate added, the solution nearly neutralised with soda, and 

excess of sodium acetate added. It is chen heated to boiling, and 

filtered as rapidly as possible; the precipitate, after being well washed, 

is dissolved in hydrochloric acid, the solution made alkaline with 
‘ ammonia, saturated with sulphuretted hydrogen, and filtered from 
ak the precipitated iron sulphide. The filtrate is acidified with hydro- 
: chloric acid and allowed to remain in a warm place for some 
time. The arsenic and antimony sulphides are filtered off, and 
dried at 100°; and the precipitates after complete removal from 
the paper into a small beaker, are treated with fuming nitric 
acid, a few drops of hydrochloric acid being added as soon as 
the action has ceased. The liquid is then diluted, and filtered, and 
the arsenic is precipitated as ammonio-magnesium arsenate, and 
weighed as usual. If the precipitated sulphides cannot be perfectly 
removed from the filter-paper, the latter must be treated with nitro- 
hydrochloric acid, filtered, and the filtrate added to the nitric acid 
solution. This method has been found to give accurate results, and 
each stage of the process has been carefully investigated. It requires, 
however, some special precautions. When the sodium acetate is 
added the colour should change from pale blue to dark green; this 
shows that the solution has been sufficiently neutralised. If the solu- 
tion be now left boiling (sometimes when it is not) a greenish-white 
precipitate of basic copper acetate falls. This can generally be 
removed by adding a few drops of hydrochloric acid; but in cases 
where it has separated on the surface or where it will not readily 
dissolve, it is best to throw away the solution and begin again. 
The precipitate should have the dark red colour of ferric acetate ; if it 
is paler, it is due either to there not being sufficient iron, or to the 
co-precipitation of some basic copper acetate. The filtrate should be 
blue or pale green; sometimes it is dark green and turbid ‘from the 
presence of iron acetate carried through the filter; in that case the 
tirst portions must aguin be passed through the filter. The precipi- 
tate must be washed until it is free from copper. _ If, on dissolving it 
in hydrochloric acid, the solution is at all green, it must be neutra- 
' lised, a little more sodium acetate added, and the iron and arsenic 

reprecipitated. It was found that with 1:5 parts of iron to 1 of arsente 

the precipitation was complete. In order to make sure, it is well to 

add about twice as much iron as is expected there is arsenic present. 
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Then, even if a little iron remains unprecipitated, all the arsenic will 
be thrown down. Since copper sulphide retains so much arsenic, it 
might be expected that iron sulphide would act in a similar manner, 
but it does not; if there be no copper present, the precipitate is quite 
free from arsenic; but if copper is present, a considerable quantity of 
arsenic may be retained. Hence the importance of thoroughly wash- 
ing the acetate precipitate and reprecipitating if necessary. The 
antimony will be in the filtrate from the ammonio-magnesium precipi- 
tate, and may be estimated by Abel and Field’s method, fuming nitric 
acid being preferable as the oxidising agent. The arsenic may also 
be readily estimated by precipitating with ammonium molybdate, 
redissolving in ammonia, and precipitating as ammonio-magnesium 
arsenate; but in this method the antimony must be estimated in a 
separate portion, and that can only be done by one of the methods 
(2 or 4) previously described. D. B. 


Estimation of Carbonic Anhydride in the Atmosphere. By 
T. Mascarr (Compt. rend., 94, 1389—1390).—The air in which the car- 
bonic anhydride is to be determined is dried and introduced into one of 
the bulbs of an air thermometer, the other bulb of equal size being filled 
with dry air, and the two connected by means of a mercury manometer. 
The two bulbs are placed in a vessel of water maintained at a constant 
temperature, and the difference of the pressures of the two gases is 
noted when the level of the mercury in the reservoir is brought to a 
certain mark. The air to be examined is then withdrawn by a mercury 
pump, freed from carbonic anhydride by potash, and afterwards 
returned to the bulb. When the mercury is again brought to the 
same mark in the reservoir, the difference observed in the level cor- 
responds with the carbonic anhydride removed, which is about 0°3 mm. 
for a pressure of 1 m. of mercury. By increasing the pressure at the 
time of reading, greater accuracy may be obtained: thus at a pres- 
sure of 4 m., the difference would be about 1°2 mm., the relative error 
being less than +35. 
The small quantity of air required in this method, only about 
400 c.c., recommends it especially for the analysis of air during 
voyages, since small volumes of the air, about 500 c.c., may be sealed 
in glass flasks and brought to the laboratory for analysis. 

L. T. O'S. 
Reducing Power of Beer and Wort. By J. Sreier (Bied. 
Centr., 1882, 414).—The rotatory power of wort or beer is dependent 
on the amounts of maltose and dextrin present ; so that knowing the 
rotation and reducing power of a given volume of liquid, the per- 
centage of sugar and dextrin may be calculated. Worts reduce 
Fehling’s solution more than Knopp’s. Beer reduces Sachsse’s 
test more energetically than Fehling’s. Analyses of starch-sugar by 
Fehling’s solution give the highest results, Sachsse’s the lowest ; there 
is more than one reducing carbohydrate in wort and beer. ™ 

> w. FP. 
Analysis of Wine. By F. Jean and others (Bied. Centr., 1882, 
411).—Tannin and cenolin closely resemble one another, and the 
latter not only combines with animal membranes, but behaves towards 
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iodine solution like tannin. Upon this property, the author bases his 
method for the estimation of cenolin and cenotannin. The method is 
not described, but the percentages of these two compounds in various 
wines are given. BW. P. 


Artificially Coloured Red Wines. By P. Pasrrovicn (Ber., 
15, 808).—The author tinds that the presence of magenta in a red 
wine may be easily detected by shaking up the wine with coarsely- 
powdered manganese dioxide, leaving it at rest for a quarter of an 
hour, and filtering. A red coloration of the filtrate serves to indicate 
the presence of magenta. As already shown by A. Facen (Zeits. Anal. 
Chem., 9,21), natural red wine, when so treated, yields a colourless 
filtrate, and the author has also found that several other vegetable 
colouring matters are decolorised when so treated; this bleaching 
being due in all probability to an oxidation, inasmuch as the colour is 
restored by treating the solution with zinc and sulphuric acid. 

=. 

Officinal Benzoic Acid. By C. Scunemer (Arch. Pharm. [3), 
20, 401—413).—The author herein reviews the work done by Schacht 
and others, with the view of ascertaining the origin of benzoic acid, 
whether it be prepared from Siam benzoin or from other sources. The 
method adopted by Schacht (this vol., p. 339) is not completely satis- 
factory, as the presence of cinnamic acid has a considerable influence 
on the reduction of the permanganate. Vanillin, which is added to 
benzoic acid prepared from. toluene, &c., to produce the peculiar odour 
of benzoic acid from Siam gum, also acts powerfully in reducing per- 
manganate. Schlickum examines benzoic acid for purity by means of 
ammoniacal solution of silver nitrate; but Schneider considers the 
process incapable of determining the genuineness of the Siam acid. 
The quantity of acid which can be sublimed from gum benzoin of 
different localities is given. E. W. P. 


Behaviour of Officinal Benzoic Acid towards Potassium 
Permanganate. By HE. Scuaur (Arch. Pharm. [3], 20, 425—430). 
—Benzoic acid from various sources was treated with acid and alka- 
line permanganate. It was found that the reducing action of genuine 
benzoic acid occurs in acid or alkaline solutions, and the reduction is 
greater than that of acids from other sources. In alkaline solution 
the non-officinal acids produce only a green coloration. Benzoic acid, 
separated from the gum by lime, resembles non-officinal acid in its 
feeble reducing power. Cinnamic acid also reduces permanganate, 
thus closely resembling sublimed benzoic acid: hence toluene benzoic 


acid mixed with cinnamic acid may be mistaken for the genuine sub- 
stance. E. W. P. 


Areometric Estimation of Fat in Skim-milk. By F. Soxuer 
(Bied. Centr., 1882, 407—409).—As the arwometers are incapable of 
estimating the fat in skim-milk when it falls below 11 per cent., as 
the ethereal solution of fat will not then separate, it is recommended 
to add 0°U35 per cent. of an alcoholic solution of potassium stearate to 
the milk, in the proportion of 200 c.c. milk to 20—25 drops of the solu- 
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tion, whereby the whole of the fat may be removed. A table of the 
sp. gr. of skim-milk containing 0°16—2°1 of fat is given. The ethereal ° 
fat solution does not separate nearly so well from boiled as from un- 
boiled milk. = W. P. 


Specific Gravity of Wax, Ceresin, &c. By E. Dierricn 
(Arch. Pharm. (3), 20, 454).—The following is a table of the sp. gr. of 
wax, together with various substances employed to adulterate it :-— 


Cera alba ...... 0973 Colophon. gallicum 1:104—0:105 
» Snore 0°963—0°964 Oleum cacao fil- 
»» japonica .. 0-975 tratum........ 0°980—0-981 
Ceresin, white .. 0°918 Paraffin........ 0-913—0°914 
» hf. white 0-920 Res. Pinidepurat. 1°045 
‘ yellow... °922 Sebum bovinum. 0°952—0°953 
Ozokerite (crude) 0-052 »  Ovillum.. O'961 
Cetaceum...... 0-960 Stearin ........ 0°971—0°972 
Colophon. Amer. 1108 
Mixtures. 
Yellow wax. Yellow ceresin. Mixture. 
{ Sp. gr. 0°963. Sp. gr. 0-922. Sp. gr. 
, 80 parts 20 parts 0°957—0°948 
> oe ss 40 ,, 0°950 
° 40 ,, 60 ,, 0937 
. 20 ,, 80 ,, 0°931 
White wax. White ceresin. Mixture. 
) Sp. gr. 0973. Sp. gr. O'918. Sp. gr. 
f 80 parts 20 parts 0-962 
40 ,, 0957 
40 ,, 60 ,, 0°938 
20 0 . 0°932 


E. W. P. 


Examination of Chocolate. By E. Herpsr (Arch. Pharm. [3], 
20, 452—454).—The adulteration of chocolate with suet can be 
readily detected by extraction with ether. Cocoa fat melts at 27—3L°, 
whilst suet melts at 34—37°; moreover, pure cocoa fat dissolves 
easily and clearly in two parts of ether; the presence of suet renders 
the solution turbid. The presence of sesame oil, added in small quan- 
tities (4 per cent.) to produce a smooth shining fracture, is not readily 
detected. Sugar must be estimated in the residue after removal of 
oil. Ash should not exceed 2 per cent. Microscopical search must 
be made for flour, sago, chicory, &c. Crude cocoa contains in the 
average 50 per cent. fat; therefore, if the chocolate is normal and 
pure, the fat must equal half the weight of the chocolate less that of 
the sugar, after the removal of sugar by 50 per cent. alcohol as above 
referred to. E. W. P. 


Prollius’ Method for the Estimation of Alkaloids in Cin- 
chona Bark. By J. Bret (Arch. Pharm. [3], 20, 350—356).— 
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Prollius’ method, extraction with ether and ammonia, or alcohol and 
chloroform, do not give exact results; comparative experiments, em- 
ploying as a check analysis, one made according to Kissel’s and 
Mons’ process, showed very great errors, which amount in some cases 
to as much as 30 per cent. of the total alkaloids. Investigation 
showed that the maceration of the bark should be continued for four 
hours, and no longer. No account is taken of the alkaloids dissolved 
in the filtrate and wash-waters, and this constitutes a considerable 
error, to avoid which 100 grams of the ethereal solution are to be 
evaporated, the residue dissolved in acid and hot water, cooled, fil- 
tered from resin, and the aikaloids are then to be precipitated by dried 
sodium carbonate from the filtrate’ The mixture is then evaporated 
to 20 ¢.c., the precipitate collected in a tared filter, and weighed. All 
the wash-waters are to be extracted by chloroform, and the chloroform 
evaporated. This modification obtains nearly the whole of the total 
alkaloids, as stated by Kissel (this vol., 897). E. W. P. 


Examination of the Root of Berberis Aquifolium, v. Alpens, 
“Oregon Grape Root.” By H. B. Parsons (Pharm. J. Trans. {3}, 
13, 46—48).-——In the roots of the barberry are found, beside other sub- 
stances, two alkaloids, berberine and oxyacanthine, to whose presence 
the efficacy of these roots in cases of fever may be ascribed. Berbe- 
rine forms brown-coloured salts with sulphuric, hydrochloric, nitric 
acids, &c., whilst the other alkaloid is decomposed by nitric acid, 
forming a resin. A listof reactions with various reagents and solvents 
is given. The roots of Berberis may easily be distinguished from those 
of Hydrastis canadensis by the presence of hydrastine, which is present, 
together with berberine, in the Hydrastis, but is absent in the bar- 
berry. The following is an approximate analysis of the Berberis :— 


nee ee lCUe.hlhUee) 6 ant 4 ee 6 eel Cis 


Albuminoids insoluble in water and alcohol .... 31 
das soluble in alcohol, insoluble in water 1°68 


Black substance with pills ag cata? hae hegre ty! 
Resin, insoluble in ether, soluble in alcohol. .......... 
Sugar (traces), acids (P) colours .........eeseeeeees 
Se GE PUES cv cuce co nbescenecscxsavess-eama 
Gum and yellow colouring matter ........... ‘ete 
Starch isomerides by titration............ PR a Ny rR Ape 
Extracted by acids and alkalis................ee0008 
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Forensic Chemical Determination of Gelsemine in Animal 
Liquids and Tissues. By E. Scuwarz (Pharm. J. Trans. [3], 18, 
148—150).—The author in this paper does not seem to recognise any 
difference between wsculin and gelsemic acid, as is shown to exist 
by Wormley, and he gives a detailed account of the different re- 
actions with reagents when various alkaloids are employed, whereby 
gelsemine may be detected. The final colour produced by strychnine, 
sulphuric acid, and an oxidising agent, is brick-red, while with gelsemine 
the colour is green; sulphuric acid containing iron shows no reaction 
with gelsemine or strychnine, but a blue-violet with quebrachine ; 
Froehde’s reagent, with gelsemine, brown changing to green; strychuine, 
no change ; geissospermine and quebrachine, blue ; sugar and sulphuric 
acid, with gelsemine, cherry-red ; fats, biliary acids, aconitine, codeine, 
and delphinidine, the same; strychnine, no colour; quebrachine, deep 
cherry-red; iodic acid in sulphuric acid, gelsemine, strychnine, rose- 
coloured ; brucine and aspidospermine, brick-red; quebrachine, dark- 
violet. Several other tests are given. Adsculin (gelsemine ?) may 
be found in all organs; and gelsemine in the stomach, intestines, 
blood, and liver. Both pass rapidly from the stomach into the blood, 
and thence into the urine. Gelsemine is distinguished from quebra- 
chine by not being extracted by chloroform from acid solutions ; the 
reaction with Froehde’s reagent by sulphuric acid containing iron, and 
by the absence of wsculin (?) from quebracho bark. E. W. P. 


Estimation of Urea by Sodium Hypobromite. By C. Aryonp 
(Arch. Pharm. [3], 20, 356—361).—As the methods for the estima- 
tion of urea are all erroneous, in that the absolute quantity of urea is 
not determined, the results as obtained by Hiifner and Simpson’s appa- 
ratus were compared, and it was found that the decomposition of urea 
is greatly facilitated by an excess of alkali in the solution: an excess 
of bromine above 45 c.c. per litre ceases to raise the results when the 
bromine solution contains a definite amount of alkali; an excess of 
alkali is more advantageous than an excess of bromine; Hiifner’s 
apparatus yields as good results as Simpson’s only when the soiution 
contains 1 per cent. urea. In cases where pure urea is to be estimated, 
the Bunsen-Salkowski process is the best. Compared with a direct 
estimation of urea by soda-lime, Hiifner’s method yields results 9 per 
cent. too low. Comparisons of nitrogen in urine estimated by soda- 
lime, Liebig-Pfliiger and Hiifner-Knop’s method, the soda-lime results 
being the standard, show that Liebig’s process gives a result more 
than 0°5 per cent. too low, and Hiifner’s nearly 7 per cent. below the 
true quantity. It is therefore evident that Hiifner’s method is not 
adapted for exact scientific work. = We is 


Researches on the Behaviour of Ferric Chloride to Albumin. 
By G. Bucuner (Ann. Pharm. {3}, 20, 417—425).—Iron albuminate 
is by no means of constant composition ; all its constituents vary in 
quantity according to the treatment of the original substance; boiling 
with water, heat, tée., all affect it. At times the iron is in excess, and 
appears to be present as hydrated ferric oxide; the chlorine may also 
be in excess, perhaps as free hydrochloric acid or combined with albu- 
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min, the iron being then combined as hydroxide, also with the albumin ; 
the albumin, therefore, appears to play the part of an acid and also of 
a base. Some of the elements lose their identity when in this condi- 
tion of combination. If albumin is digested with powdered iron, a 
brownish liquid is formed possessing all the properties of dialysed 
iron albuminate; a similar result is obtained if ferric hydrate is 
employed, but the percentage of combined iron is different. 


E. W. P. 


Technical Chemistry. 


Wilde’s Chloride of Silver Gelatin-plates for Diapositives, 
(Chem. Centr., 1882, 350.)—It has for some time been recommended 
to produce diapositives by preparing direct copies on chloride of silver 


gelatin-plates. Emulsions are made with an excess of silver, that 1 
patented by Haakman being one of the best. It consists of 5 grams i 
gelatin, 1‘5 silver nitrate, 0°5 calcium chloride, 0°5—1-0 citric acid, and c 
100 c.c. water. The difficulty is the want of durability of the plates, 0 
which, owing to an excess of silver, change very quickly. Wilde has a 
overcome this objection, and the plates may now be kept in a dark place rr 
for over a year. The sensitiveness to light is relatively large, 14 to P 
24 hours’ exposure under a negative being sufficient. It is necessary ol 
to over-expose the pictures, as they reduce on fixing. It is a charac- sc 
teristic fact, that, on fixing, these plates assume a purple tinge without ta 
the use of a gold bath. D. B. ge 
u 
Pure Carbons for the Electric Light. By Jacquexarn (Compt. wi 
rend., 94, 873—876).—The paper describes the processes of purifying wl 
gas-retort carbon by treatment with chlorine-gas, with fused caustic int 
soda, or with hydrofluoric acid. The author finds that a certain of 
natural graphitoid carbon from Siberia acquires by purification a as 
luminous power double that which it possesses in its natwral state, giv 
and one-sixth greater than that of pure artificial carbons. R. R. as 
fun 
Hygienic Significance of Drinking Water. By M. Barm sho 
(Bied. Centr., 1882, 361).—Water used for drinking may serve as a 
means of conveying germs of infection. These germs accompany the P 
liquid from cesspools, &e., which liquid nourishes their growth. 867. 
Putting aside the possibility of the conveyance of infection, the con- mos 
sumption of such water must be considered as dangerous to health, by ¢ 
being a centre of decomposition, or else containing those constituents crys’ 
which will make it such. Contaminated water must contain nitro- hard 
genous matter, or else non-nitrogenous organic matter, together with dete 
nitrogen in inorganic combination. Water which contains no ox:- frequ 
disable nitrogenous matter, but is rich in nitrates, must not be pro- 
nounced as healthy, and must be regularly examined. Chemical M 
examination of water should also be supplemented by microscopical i ture , 
E. W. P. the c: 


examination. 
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Disinfection by the Aid of Hot Air. By R. Kocn and G. 
Wotrruticen (Chem. Centr., 1882, 383).—The following are the con- 
clusions arrived at:—1l. Poreless bacteria cannot exist in hot air 
having a temperature of 100° and after 14 hours’ exposure. 2. To 
kill spores of fungi an exposure of 14 hours at a temperature of 
110—115° is required. 3. Spores of bacilli are destroyed on exposure 
to 140° for three times this period. 4. In the case of hot air, the 
temperature penetrates into the objects to be disinfected very slowly : 
goods of small dimensions, e.g., small bundles of clothes, pillows, &c., 
are not disinfected after heating for 3—4 hours to 140°. 5. Expo- 
sure to a temperature of 140° for three hours is more or less injurious 
to most articles. D. B. 


Difference in the Action of Solution of Carbolic Acid in Oil 
and in Water. By G. Worrrniice: and G. v. Knorre (Chem. 
Centr., 1882, 367).—In his treatise on antiseptics, Koch observes that 
solutions of carbolic acid in oil are inferior to aqueous solutions in 
their disinfecting action. The authors have made it their object to 
ascertain the cause of this peculiarity. The action of a disinfectant 
cannot be regarded as perfect unless it enters into all parts of the 
objects to be preserved and penetrates into the micro-organisms 
adhering to and living in the same. As water has 4 greater power of 
increasing capillarity than oil, it penetrates with greater ease; oil in 
penetrating into substances containing water has to contend with 
obstacles. It is, however, possible that by bringing aqueous and oily 
solutions together, an interchange between the dissolved constituents 
takes place, inasmuch as they are soluble in both liquids. On investi- 
gation, it was found that the carbolic acid from carbolic oil is not given 
up to water as freely as that from carbolic water to oil, a circumstance 
which is explained by the greater solubility of carbolic acid in oil. To 
what extent this peculiarity ot the oil and its inferiority in penetrating 
into porous solids and mixing with liquids is attributable as the cause 
of the inactivity of carbolic acid in oily solutions cannot be estimated, 
as it has not been determined how oil and water behave as regards 
giving up carbolic acid to micro-organisms. Oil should not be used 
as a solvent for carbolic acid in cases where it is desirable that the 
fungi adhering to or living within watery, solid, and liquid bodies, 
should be destroyed within 24 hours after treatment. D. 


Portland Cements. By H. te Cuarerier (Compt. rend., 94, 
867—869).—The principal constituent of Portland cement, and the 
most active agent in its setting is the calcic silicate, SiO.,2CaO. This 
by contact with water produces, among other compounds, a substance 
crystallising in hexagonal plates, and playing the chief part in the 
hardening of the cement; but the author has not yet been able to 
determine its composition. Calcic aluminates and ferrates are also 
frequently present in Portland cements. R. R. 


Malleable Cast Iron. (Chem. Centr., 1882, 366.) —The manufac. 
ture of malleable cast iron depends on two operations: (1) pouring 
the cast iron into the moulds and (2) removing part of the carbon 
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contained iu the castings. This is conducted in so-called tempering 
furnaces, wherein the castings are brought into contact with sub- 
stances containing oxygen and heated to redness. The result is the 
formation of a very tough material poor in carbon. The castings 
contained in cast-iron vessels are placed on a layer of oxidising sab- 
stances, and the intervening spaces filled up with the latter. Oxide 
of zinc, hammer scale, brown and red iron ore are used for this pur- 
pose, mostly the latter. The operation lasts 24 to 96 hours, and 
depends on the dimensions of the iron to be tempered and the degree 
of tempering; with regard to the latter, the limits are within a wide 
range, as with a correct formula of mixing it is possible to absorb the 
whole of the carbon. It is best to use iron free from manganese and 
containing amorphous carbon, 7.e., white pig iron. The tempered iron 
forms an excellent material, and compares favourably with malleable 
iron with regard to firmness. It can be worked and polished with 
file and chisel, or forged and welded at a moderate red heat. 

D. B. 


Preparatory Treatment of Manganese Ores for the Produc- 
tion of Ferromanganese and Crude Manganese in the Blast- 
Furnace. By A. Leperer (Chem. Centr., 1882, 351).—In the 
preparation of ferromanganese and crude manganese, manganese ores 
are used, in which the manganese is present as manganese dioxide, 
Mn0O., or its hydrate, MnH,QO;. In the upper part of the blast-furnace, 
by the action of ascending currents of gas containing carbonic oxide, 
these ores liberate a portion of their oxygen, being converted into 
manganic oxide, Mn,O,, or manganoso-manganic oxide, Mn,O,, whilst 
a corresponding quantity of carbonic oxide is transformed into car- 
bonic anhydride. This operation is accompanied by a considerable 
rise in temperature, so that a strong upper fire is formed in the 
blast-furnace, through which the sides and interior of the furnace 
are rapidly destroyed, whilst the hot stream of gas being largely 
contaminated with carbonic anhydride cannot be utilised. This diffi- 
culty may be overcome by reducing the ores to lower oxides, Mn,0; 
or Mn,O,, using a process which consists in subjecting the ores in 
closed vessels to the action of a superheated current of air, or by 
allowing a current of air containing carbonic oxide to act on them 
at a temperature of about 300°. The first process has the advantage 
that the liberated oxygen mixes with the hot blast, and therefore 
increases the temperature in the lower part of the furnace, the 
result being a more economical consumption of heat; but the pro- 
cess requires large apparatus, a iong time of action, and a tempera- 
ture not less than 700°. The second process can be effected by 
the aid of a simple form of apparatus. A furnace (shaft or crucible 
furnace) is required, in which the ores are brought in contact with 
the reducing gases. The most suitable furnace is a crucible furnace 
with inclined bed, the gases entering at the lowest part, whilst the 
ore is moved in a direction opposite to the current of gas. As reduc- 
ing agent, generator gases or flue gases from the blast-furnace may 
be used. 

D. B 
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Effects of Compression on Steel. By Lan (Compt. rend., 94, 
952—954).—-Steel, by compression as in Whitworth’s process, becomes 
richer in combined, and poorer in uncombined carbon, the total quan- 
tity remaining of course the same. As regards hardening, temper, and 
combined carbon, the effects of compression on cast iron and steel are 
the same as those of sudden cooling in casting. R. R. 


Plating of Tin, Brass, White Metal, or Copper Utensils with 
Platinum. (Chem. Centr., 1882, 384.)—The clean metallic surface is 
planished and rubbed with a solution of 1 part platinum chloride, dis- 
solved in 15 parts alcohol and 50 parts ether, and when dry polished 
in a warm place with a dry cotton or woollen cloth. Bad places in 
platinum platings may be made good in a similar manner. The coat- 
ing resembles steel in appearance, and imparts to bronze, brass, or 
copper utensils a fine platinum surface. 


Cleaning of Dull Gold. (Chem. Centr.,1882,367.)—Take 80 grams 
calcium hypochlorite, 80 sodium bicarbonate, and 20 sodium chloride, 
and treat the mixture with 3 litres of distilled water. The whole is 
then poured into well corked bottles and kept for use. To cleanse the 
goods they are put in a basin and the mixture poured on to them 
until they are covered by it. After some time they are taken out, 
washed, rinsed in alcohol, and dried in sawdust. The articles have 
then the same appearance as if new. D. B. 


Valuation of Crude Spirit. By M. Maurer (Bied. Centr., 1882, 
415).—Fusel oil is always obtained during the distillation of ethy] alco- 
hol, but the extent to which it occurs is dependent on the crude 


material employed, on the treatment of that material, and on the 
yeast. E. W. P. 


Clarification of Must in the Manufacture of Champagne. 
By F. Jean (Compt. rend., 94, 800—802).—The author determines 
the quantity of tannin rendered insoluble by the albuminoid matters 
in the must, and also the quantity required to precipitate the whole of 
the gelatin introduced by the usual addition of isinglass. The former 
determination he effects by neutralising 10 c.c. of the must with dilute 
solution of sodium carbonate, adding some bicarbonate, and ascertaining 
the volume of iodine solution absorbed by the cenogallic acid and ex- 
tractive matters. He then similarly ascertains the volume of iodine 
absorbed after the addition of a certain proportion of pure tannin to 
the must, and this gives the quantity of tannin rendered insoluble b 
the albuminoid matters in the must. On the other hand he finds that 
100 parts of isinglass render insoluble 82°8 parts of tannin. The 
quantities of isinglass and of tannin required for the clarification of 
the must may then be determined. 


Analysis of Wine from Jacquez Grapes. By J. Bousstncauur 
(Bied. Centr., 1882, 430).—Alcohol 9°7 per cent., total acids 0°597, 
VOL. XLII, 4g 


1146 ABSTRACTS OF CHEMICAL PAPERS. 


tartar 0°054, sugar traces, tannin 0°15, dry matter 3°98, glycerol 0:8, 
succinic acid 0°2, ash 0°3, alkalis in ash 0°162, sp. gr. 0°989. 
E. W. P. 


new GG Analysis of various Munich Yeasts. By Retscmaver (Bied. 
Ak Centr., 1882, 482). 


Preservation of Yeast. (Bied. Centr., 1882, 432.)—Good yeast 
should be twice well washed with ice-cold hard and spring water, 
then dried and well pressed. This mass is then to be well mixed with 
malt-meal dust, and preserved in closed jars in ice cellars. 


E. W. P. 


Preparation of Dextrose from Starch. By E. Detarye (Bied. 
Centr., 1882, 415).—Instead of employing sulphuric acid, which 
imparts an unpleasant flavour to the dextrose, the starch is to be 


heated with ,%;5 of its weight of oxalic acid for 45 minutes at 140°. 
E. W. P. 


Method of obtaining Sugar from Molasses. By R. Wacuret 
(Bied. Centr., 1882, 430).—Digest together 100 grams molasses 
(51°6 per cent. polar.), 66 grams pure quicklime, 200 c.c. spirit, 45° Zr. 
The precipitated calcium saccharate is to be decomposed by carbonic 
anhydride, and magnesium carbonate is to be added. On adding 
lime and spirit to the filtrate, very pure calcium saccharate separates. 

E. W. P. 


Variation in the Coefficient of Purity of Juices and Syrups, 
a Consequence of Sp. Gr. By H. Petter and C. Briininas (Bied. 
Centr., 1882, 416).—Estimation of the purity of a syrup is affected 
by the sp. gr.; for a diluted juice shows a different percentage of 
sugar from the same when undiluted. To obtain correct results 
in the comparison of various juices, they shonld all be diluted to the 
same extent. E. W. P. 


Production of Benzoic Acid and Bitter Almond Oil from 
Toluene. By A. T. Jos (Pharm. J. Trans. [3], 13, 61).—This pro- 
cess, which has been patented by E. Jacobsen, is dependent on the 
formation of di- and tri-chloromethyl-benzene from chlorine and 
toluene at a high temperature. The action of water or potash on the 
first compound produces benzaldehyde; whilst from the second 
benzoic acid is formed. Jacobsen states that the action of glacial 
acetic acid on dichloromethylbenzene in presence of zinc chloride, 
yields benzaldehyde, acetic chloride, and hydrochloric acid; he also 
states that zinc oxide may replace the chloride. The author when 
repeating the experiment found that a red liquid was formed pos 
sessing a powerful odour, different from that of benzaldehyde; 
crystals were deposited of the composition CHPh(AcO).. The reac- 
tion is supposed to occur as follows :—(1.) Zn(AcO), + CHPhCh = 
CHPh(AcO), + ZnCl, When zine chloride is present, we have the 
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acetic chloride produced in the primary reaction, decomposing the 
acetic acid. 


(2.) KeCl + ACOH = Ke,0 + HCl, 
then (3.) Ac.O + C;H,;.COH aS C,H;.CH(AcO)., 
and finally (4.) C,H;.CH(AcO), + H,0 = C,H,COH + 2AcHO. 


Therefore, to prevent the formation of the crystals referred to, it is 
advisable to add from time to time a little water. The reaction which 
results in the formation of benzoic acid is— 


(1.) Ph.OCl, + MeCOOH = Ph.COC] + MeCOCl + Cl; 
then (2.) Ph.COCl + MeCOOH = Ph.COOH + MeCOCI. 


The difficulty of the process consists in obtaining a sufficient amount 
of trichloromethylbenzene free from the dichloro-compound. 
E. W. P. 


Preparation of Solid Fatty Acids. By A. Miitier-Jacons 
(Chem. Centr., 1882, 384).—Oleic and erucic acids, or their natural 
glycerides, such as cotton-seed oil, rape-seed oil, olive oil, sunflower 
oil, and train oil, are cooled to a temperature of +6° and treated with 
30—40 per cent. of cooled sulphuric acid of sp. gr. 1°823—1-826. The 
temperature of the mixture increases during this operation, and when 
it has reached 35° twice the volume of water is added, and the whole 
kept at rest for 24 hours. A sulphonic acid is thus obtained which is 
decanted from the solution containing sulphuric acid and glycerol and 
boiled with water. The acid splits up into sulphuric acid and a mix- 
ture of a fatty acid and hydroxyoleic acid soluble in alcohol: the 
solid fatty acid crystallises out on cooling, and after being separated by 
filtration and pressure, is purified with alcohol, light petroieum, &c., 
or by distillation. It melts at 70°6°, resembles stearic acid, and is a 
very useful mordant, taking the place of the usual oil mordant for 
Turkey-red dyeing, when converted into an alkali salt. It is used for 
candle making. The liquid portion of the mixtare is hydroxyoleic acid, 
which may be used for soap making. D. B. 


Change of Milk-Casein. By E. Metssu (Ber. 15, 1259—1264).— 
It has been shown in the author’s laboratory that cow’s milk under 
suitable conditions can, by warming, be kept for a year in closed flasks, 
and that such milk does not differ in colour, taste, reaction, and 
chemical analysis from freshly drawn milk. However, after some 
time a change sets in: for the fat, which separates.out on the surface 
of the flask, has a tallow-like, rancid taste, and finally, the whole 
appearance of the milk is altered without coagulation. The fat 
thus separated on the surface as a kind of solid cream under which 
is a pale golden serum, whilst at the bottom a slight pulverulent 
precipitate separates out. The above-mentioned fat resembles ordi- 
uary butter tat which has become rancid, but its melting point is 
unaltered; the pulverulent precipitate has all the properties of freshly 
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precipitated casein. A more minute analysis of this preserved milk 
revealed the presence of the following constituents :— 

(i.) Rancid fat; (ii) milk sugar, 4—5 per cent.; (iii) a substance 
resembling casein, 5 per cent.; (iv) a substance intermediate between 
albumin and peptone, 6—8 per cent. ; (v) a substance having the pro- 
perties of peptone; (vi) leucine, tyrosine, ammonia in very small 
quantities; (vii) aspartic and glutamic acids, traces. Notwithstand- 
ing a careful microscopic examination, no organised ferment could be 
discovered, so that the change cannot be considered to be due to the 
action of ferments, but rather to a long-continued interaction of the 
separate milk constituents. Fresh milk, after heating for two to three 
weeks at a temperature of 60°, behaves like this preserved milk; it 
becomes bitter to the taste, and loses the property of coagulating with 
acids. The author examined old milk cheeses, and found the same 
substances as in the milk, but in different proportions. It appears 
then, that by this long interaction the casein is converted for the greater 
part into peptune, and only traces of a crystalline decomposition- 
product; but, by putrefaction, less peptone and more of the crystalline 
substance are formed, the latter reaction being more energetic than 


the former. vw. Be F, 
Preservation of Milk. By O. Lorw (Ber., 15, 1482—1483)— 


This paper contains strictures on recent observations of Meiss! (pre- 
ceding abstract) on changes undergone by milk on keeping. These he 
referred to the long-continued interaction of the constituents, neither 
decay nor fermentation being observable. The author rejects this 
explanation because, when previously heated at 120° for some time, 
milk remains permanently unchanged. At the same time, he takes 
occasion to detail the following observations on a specimen of milk. 
This had been heated in the summer of 1872 for 40 minutes at 101’, 
and set aside until the autumn of 1880. 

An examination disclosed the following facts :—The liquid (400 c.c.) 
was of a brownish colour; slightly acid; covered with a layer of fat; 
and containing a sediment (1°41 grams). The milk-sugar was found 
completely converted into lactose and glucose. The casein and albu- 
min were entirely peptonised ; the peptones, moreover, having under. 
gone partial decomposition with formation of leucine and tyrosine, 
which were isolated. The sediment mentioned above, which occurred 
in hard fibrous masses, was boiled with potash; on neutralising the 
solution, tyrosine separated in characteristic needles, the yield being 
9) per cent. of the original substance, which the author therefore 


regards as an anhydride of tyrosine. C. F. ¢. 


Comparison of the Holstein and Swarts’ Creaming Process. 
By Frimpianper and Scumécer (Bied. Centr., 1882, 398—400).—The 
yield of cream, as obtained by the two processes in experiments ei 
tending over two years is, on the average, the same, although at any 
one period there will be a difference between the two. As regards thi 
yield of butter, at one time Swarts’ produces the highest, at another 
the Holstein; Swarts’ being lowest in April and May, and aga 
lowest in December and February. Swarts’ process gives tie bette 
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nilk yield of cheese, 6°68 kilos. skim-milk producing 1 kilo. cheese, as 
against 1 kilo. cheese from 7°4 kilo. milk by the Holstein. The per- 
ance centage of fat removed is higher at higher temperatures. 
veen E. W. P. 
a Employment of Lawrence’s Cooler in the Creaming of 
nail, Milk. By H. v. Perer (Bied. Centr., 1882, 401).—If the cream be 
d be removed from the milk after it has only been cooled for a short time, loss 
the will be incurred, as the uncooled milk yields a larger supply of cream. 
the If, however, the cooling, &c., is extended over 36 hours, then the 
hree yield from cooled and uncooled milk is alike. To obtain the best 
 % yield, the milk should not remain in wooden tubs, but in vessels of 
with tinned iron. E. W. P. 


same 
years 
eater 


Report of the Experimental Dairy at Kiel for 1880—1881. 
By M. Scuropr (Bied. Centr., 1582, 402).—The best yield of butter 
tion. from cows fed with cotton-cake occurred in November, the lowest in 
lie July, the average yield being 1 kilo. butter from 31°6 kilos. milk. 
than Kvening milk was richer in fat than morning milk, as also in total 
vV. dry matter, and the sp. gr. varied from 1°U349 to 1:0285. 


E. W. P. 
3)— 7 
(pre- Preparation of Essence of Rennet. By T. Nesster (Bied. 
se he Centr., 1882, 410).—The rennet cut up into small pieces is boiled in a 
sither flask with 1°5 litre soft water and 8U grams sodium chioride; after 
3 this being allowed to stand for 22—24 hours, U'2 litre alcohol is added, and 
time, the liquid is allowed to stand for three weeks. To clear the liquid, 
takes small pieces of filter-paper are introduced into the flask and lett for 
milk. some time; to this paper the slimy matter adheres, and is readily 
10r, removed. One litre of this extract suflices to curdle 4000 litres milk. 

E. W. P. 


Action of Rennet Ferment. By A. Mayr (Landw. Versuchs.- 
Stat., 2'7,247—255).—This paper is a summary of a course of experi- 
ments on the coagulation of milk by rennet. The influence of tem- 
perature is considerable, a temperature of 37° is the most favourable ; 
at 45° milk loses the property of coagulation, but it retains it as low 
as 25°, the process then occupies thrice the normal time. The quan- 
tity of rennet used is in inverse ratio to the time occupied by the 
process, and the addition of water to the milk has an injurious effect 
lar out of proportion to the quantity added; but the same effect is not 
produced when the milk is left to coagulate naturally by souring. 
The fat contents of milk do not in any way influence the coagulation, 
nor does strong mechanical agitation prevent it, except that in the 
latter case the cake of cheese formed is not so homogeneous as when 
quietly deposited. A gentle warmth during the whole process is very 
beneficial. When casein is removed from milk by treatment with 
acetic acid, and the remaining fluid heated to 75°, the albumin left in 
it is precipitated. Addition of common salt in the proportion of about 
“9 per cent. accelerates coagulation, but if the quantity is much 
exceeded the beneficial effect is counteracted. Boric acid added in 


ABSTRACTS OF CHEMICAL PAPERS. 


such quantity as will neutralise the alkaline reaction is not hurtful to 
the process, but the addition of alkalis retards coagulation. The 
addition of rennet to milk which has begun to coagulate from the 
formation of lactic acid, hastens the process. The treatment of the 
rennet extract during its preparation is a matter of great importance, 
Light is very injurious, and especially so if there is free access of air, 
but air without light does not appear to act prejudicially ; dust, dirt, 
or even the presence of bacteria of putrefaction does not appear to take 
away its power of coagulation. A rise of temperature to about 66° 
kills the ferment, which is also destroyed if the solation becomes alka- 
line, or if other organisms are present which change its acidity into 
alkalinity. The isolation of the rennet ferment in a state of purity 
being very desirable, the author experimented with various metallic 
salts, in order to precipitate it from the solution; the best effect was 
produced by zine chloride, followed by a soluble calcium phosphate, 
but on the whole it was not satisfactory. Further experiments were 
made as to the difference between cheese produced from casein pre- 
cipitated by acetic acid and that by use of rennet; the former it was 
found could be reconverted into a fluid possessing the properties of 
milk, the latter could not be so treated. The rennet coagulum also 
carries down with it more particles of fat, and the ash is considerably 
greater than that of casein coagulum. The ferment seems to exhaust 
itself in the process of coagulation, as the filtrate when added to fresh 
milk is inoperative. The author at one time thought it was due to its 
actual exhaustion, but now inclines to the opinion that it becomes 
entangled in the coagulum. J. F. 


Bark of Fraxinus Americana. By J. M. Braprorp (Pharm. 
J. Trans. [3], 13, 128).—A mixture of alcohol and water (1: 4) is best 
adapted for extracting the bitter principle from the bark of the white 
or American ash; the alcoholic extracts are soluble in water, and 
ether removes from the bark a greenish fat, which changes to yellow- 
red when heated. H.M. Edwards also obtained a pungent resin from 
the same bark, but no tannin is removed by boiling with water. 

E. W. P. 

Aniline Black. (Dingl. polyt. J.. 244, 157—164.)—This paper 
gives a full account of the investigations carried on by Witz on the 
use of vanadium instead of copper in the preparation of aniline black. 
It was found that furniture cloth did not develop the black used as 4 
ground colour, but produced a dull grey, whilst in some places the 
colour did not appear at all. The undeveloped parts were treated 
with a solution of vanadium and warmed gently, the result being the 
immediate appearance of the black. Witz quotes the following ex- 
periment as a proof of the importance of the action of vanadium as an 
oxidising agent for aniline black:—Badly developed pieces of cloth 
were blocked with a solution containing 0°01 gram vanadium 1 
1 litre of water, i.e., ten times the quantity contained in the original 
printing colour. A uniform black was produced, and the pieces could 
be finished successfully, although they were more than 14 days old. 
In another case the black forming the ground exhibited a worse 
appearance. On examination it was found that the spotted parts col 
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tained traces of ferric oxide. The cloth had been dyed with aniline 
black in a vat which had been used previously for printing with steam 
blue (prepared with ferrocyanide), and had not been washed out care- 
fully. It was treated with vanadium, when a uniform black was pro- 
duced. On investigation, Witz found that the presence of potassium 
ferrocyanide prevents the formation of vanadium black. The steam 
blue was composed of insoluble ferrocyanide of tin and soluble fer- 
rocyanide of potassium. The latter produced a light grey colour 
which is not altered by dyeing, steaming, or chromatising. It is, 
however, a remarkable coincidence that whereas this salt, under cer- 
tain conditions, retards the development of aniline black energetically, 
its acts in a reverse manner, and offers but little resistance when its 
proportions are increased. This change is most marked in the case 
of chromatised aniline black. The study of the action of alkaline fer- 
rocyanides, as reserves for aniline black prepared with copper, in 
comparison with black prepared with vanadium, shows that potassium 
ferrocyanide thickened with dextrose resists vanadium black better than 
copper black. By replacing the copper sulphide with a corresponding 
quantity of copper sulphocyanide, the development of the black is 
retarded, although the result approaches that obtained with vanadium 
black. Ammonium thiocyanate also retards the formation of vanadium 
black, and it does this in the same way as a weak alkaline product. 
With 10—20 grams per litre, the action is noticeable, but with 80 grams 
per litre the oxidation is hindered very considerably. The action of 
potassium ferrocyanide, as a reserve under vanadium black, was tried. 
10—15 grams per litre give a light grey, 1OO—120 grams a white, whilst 
200 grams produce a greyish-violet colour, and with a further increase 
still darker shades are obtained. 

In conclusion, Witz gives an analysis of basic slags obtained from 
blast furnaces in the Thomas-Gilchrist process. On an average, 1 per 
cent. of vanadium is found. It is shown that on treating the slag 
with hydrochloric acid, a solution of vanadium is obtained, which can 
be:used without removing the impurities, as the quantity of vanadium 
required is so small that the impurities cannot affect the results 
obtained. D. B. 


Croatian Bread. By G. Janeck (Chem. Centr., 1882, 266).—The 
author had occasion to examine bread recommended for use in cases of 
famine. It was prepared by baking a mixture of corn, maize, and 
beechwood flour, the latter being soaked in water. The bread was 
kept for 10 days and analysed. (No. 1.) The author also gives an 
analysis of new bread made from maize. (No. 2.) 


No.1 No. 2. 
RE. | patent lege 09 3 edewerees 35°73 53°63 
ib alinwienessdind ined (ean soa ae O41 1°36 
Free acid (calc. as lactic acid) .... =. 2°34 traces 
Dextrose and gum ........-++4+. 4°50 4°66 
DIRE. cdg os coqetecevcvecccesoes 1:58 0°70 
Protein substances ...........4. : 7°39 5°86 
SS co. Len odinw edie oe 64.66 9°05 3°91 
Other non-nitrogenous bodies— 
Soluble in HsO... ccc. ccccces 5°76 4°40 
PEED 8 Ko 4 os'04 0:0:00-060. 31°50 24°10 
Sodium chloride ............se0- 0°41 0°43 
i: Tiihns stunts be oonnibeess ce 1:09 0°89 
Sand and clay ........eeeeeeeeee 0°24 0°06 
D. B. 


Penetration of Heat into Meat during Cooking. By 
Wo.rrniice, and Hiirppe (Chem. Centr., 1882, 267).—The authors 
used Kronecker-Meyer’s maximum effluxion-thermometers for the 
determination of the maximum temperatures to which meat is exposed 
in the various modes of preparing it. On boiling pieces of meat 
weighing 3 kilos., the temperature after 24 hours was 92° and 96°, 
according as the meat was placed directly into boiling water, or heated 


to boiling with cold water. A piece of ham weighing 4°5 kilos. was ( 
boiled for 4 hours, and showed a temperature of 88° in the interior, l 
A piece of lamb weighing 3 kilos. had, during roasting, an interior tem- ( 
perature of 92—98°. In asecond series of experiments, the internal 
temperatures of tin boxes for preserving corned beef were determined. 
The boxes were put into boiling water, boiling solutions of salt (101— pe 
104°), calcium chloride (108—111°), and into a steaming pan (110— (A 
113°). When the temperature of the bath was under 106°, that of of 
the inner parts of the contents of the boxes was between 87—98’, dre 
depending on the size of the boxes. Above 106° the temperature in of | 
the small boxes rose to 102—109°, whilst in the larger boxes it ( 
remained stationary (72—98°). This explains the fact that large bet 
boxes of American meat often become bad in places. D. B. in 
alth 
Preservation of Vulcanised Caoutchouc. By W. Hewru of ¢ 
incr 


(Ber., 15, 914).—In order to preserve caoutchouc stoppers and tubing, 
they should be kept in a closed jar, in which a vessel containing petro- 
leam is placed. Caoutchouec stoppers which have become hard may 
be softened by exposure to the vapour of carbon bisulphide. 

W. C. W. 
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General and Physical Chemistry. 


Change in Colour-tone of Spectral Colours and Pigments by 
Diminution in Intensity of the Light. By HE. Atserr (Ann. 
Phys. Chem. [2], 16, 129—160).—The analogy in the changes of 
spectrum colours and pigments is not complete. No conclusion can 
be drawn from the alteration of a homogeneous colour with regard to 
that of the corresponding pigment, the alteration in the latter being 
the resultant of the changes of the homogeneous colours composing 
the pigment. 

The whole behaviour of homogeneous colours on diminution of 
light intensity is explained by the Young-Helmholtz theory, through 
the following assumption:—For a diminution in the intensity of 
various coloured light there is a different reduction of the sensitive- 
ness, in such a way that the latter diminishes more slowly for rays of 
smaller than for rays of greater wave-length, no matter in what part 
of the spectrum they may be. 

The author considers that the known facts in connection with this 
subject are a further confirmation of the Young-Helmholtz theory 
(compare Chodin (Sammlung Physiologischer Abhandlungen von Preyer, 
1 Reihe, 7 Heft), Aubert (Physiologie der Netzhaut, 125), Helmholtz 
(Phys. Optik, 317) ; also Purkinje and Dove). zs. © 


Relation between the Molecular Refraction of Liquid Com- 
pounds and their Chemical Composition. By H. Scuriprr 
(Ann. Phys. Chem. [2], 15, 636—675).—From a careful comparison 
of the experimental determinations of Landolt and of Briihl, the author 
draws the following conclusions in regard to the molecular refraction 
of liquid compounds. 

Contrary to the assumption of both Landolt and Briihl, the difference 
between the molecular refractions of compounds for equal differences 
in chemical composition is not constant, but increases distinctly, 
although slightly, with the atomic weight. The influence, therefore, 
of elementary atoms on the molecular refraction is not constant, but 
increases with the atomic weight of the compound, thus :— 


Molecular 

refraction. Difference. 
Formic acid, CH,O, ...... 13°61} 7-08 
Acetic acid, C,H,O, ...... 20°69 } 7-39 
Propionic acid, C,H,.0,.... 28°01 . 
Butyric acid, C\H,O:...... 35°503 749 


The influence of the components, and therefore of the elementary 
atoms of a compound on their molecular refraction bears a simple 
relation to one another. Thus the groups CH,, CO, OH), and the 
0, of acid carboxyl exert an equal influence on the molecular refrac- 
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tion of compounds containing them. Hence it follows that the atoms 
of H, C, and O (when combined with hydrogen in hydroxyl) possess 
the same “ refraction-stere,” whilst the diatomic O in CO has two 
refraction-steres. It is worthy of note that the formule which repre- 
sent the refraction-constitution of saturated compounds are identical 
with those which the author had previously employed to represent the 
volume constitution. In every case of saturated compounds which has 
been examined, the elementary atoms have exactly the same number of 
steres for their volume constitution-as for their molecular refraction. 
The stere in all the groups varies between 2°3 and 2:4. 

As regards non-saturated compounds, a pair of doubly linked 
carbon-atoms (as in the allyl compounds) has twice the refraction- 
stere of a pair of carbon-atoms in saturated compounds. 

The volume constitution and refraction-eonstitution of non-saturated 
compounds are no longer the same. The singly linked atoms of (, 
H, and O carry one stere, both in their volume constitution and in d 
their refraction constitution, and a doubly linked oxygen-atom bears 
two steres in both cases. But whilst the volume-constitution of two . 
doubly linked carbon-atoms is expressed by C}, i.e., three steres, that 3 
of the refraction constitution is represented by C}, z.e., four steres. 

In aromatic compounds the carbon of phenyl (C.H;) has twice as , 


great an inflnence on the molecular refraction as in saturated com- | /< 
pounds. In aromatic compounds, the volume constitution no longer (s 
agrees with the refraction constitution, for in the volume-constitution . 
the 6 carbon-atoms of phenyl possess eight steres, whilst in the refrae- a 


tion constitution they have 12. 

Brith! has drawn the conclusion that because the molecular refrac- 
tion is greater by two units for each pair of doubly linked carbon- 
atoms than the sum of the influence of the elementary atoms according 
to the ordinary calculation, and, moreover, because the molecular refrac- 
tion of aromatic compounds is greater by 6 units than calculation would 
lead us to expect, therefore there are three pairs of doubly linked 
carbon-atoms in benzene. The author thinks that this conclusion as 
regards the constitution of benzene is incorrect, even when considered 
from Briihl’s point of view: for in non-aromatic compounds a loss of 
2 atoms of hydrogen occurs for each double linking of the carbon- 
atoms, and consequently if Briihl be correct, there ought to be a loss of 
only 6 atoms of hydrogen for the three pairs of doubly linked carbon- 
atoms in benzene, whereas there is really a loss of 8 hydrogen-atoms. 
In the unsaturated compounds of the fatty series, the optical 
influence of the hydrogen which has been lost by each double linking 
of the carbon-atoms is completely compensated by the smaller 
lowering of the refractive power, whereas in the aromatic com- 
pounds the influence of the disposible hydrogen is not completely, 
but only three-fourths, counterbalanced by the increased action of 
the carbon. 

The author considers that the heats of combustion (Thomsen), 
the volume-constitution (Schréder), and the refraction-constitution 
(Schréder) of aromatic compounds are all unanimously in favour of 
Ladenburg’s prism, and not of Kekulé’s hexagon as representing the 
constitution of benzene. T. C. 
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sie Galvanic Polarisation and Smee’s Element. By W. Hattock 
eS (Ann. Phys. Chem. [2], 16, 56—86).—The usual view that the 
changes in the electromotive force of a Smee’s element are due to the 


al action of polarisation is correct. The electromotive force of the 
-the [ Polarisation is by no means independent of the nature of the elec- 
has ff ‘?0des, nor are we at present in a position to calculate the polarisation 
erof § irom the heat evolved. The electromotive force of polarisation con- 
dion siderably exceeds that, which is necessary for the apparent decom- 


position, thus confirming the earlier views on this subject (compare 
nked Wiedemann’s Galvanismus, 1, 681 [1874]). TC. 


tion- Chemical Energy of the Voltaic Pile. By D. Tommasi (Compt. 
rend., 94, 1407—1410).—Joule and Favre have shown that there is a 


rated Hf close relation between the energy of the voltaic pile and the heat 
af C, developed by the chemical reactions taking place in the pile, so that 
id in J the electromotive force of a couple will be proportional to the heat 
bears developed by the chemical action. Favre, however, states (ibid., 69, 
: two 39) that “the heat developed by the combustion of hydrogen in electro- 
, that lysis is transmissible or not by the circuit, according to the nature of 
a e the compound supplying the oxygen necessary for this combustion.” 


According to this, in a zinc-platinum couple with dilute sulphuric acid 
com] (Smee’s element) the heat developed is 39 cal., but only 29°8 are 
onge! TF transmissible by the circuit. Two of these couples, therefore, should 
utior F not decompose water, for 29°8 + 29°38 < 69 cal. The author, how- 
efrac- J over, has shown that decomposition does take place just as if the 
whole of the heat developed were transmissible, 39 + 39 > 69 eal. 
If the water in the voltameter is acidulated with hydrochloric acid 


efrac- 


irhon- decomposition of the water takes place more readily, the thermic 
nding equivalent being 66 cal. instead of 69 cal. But even in this case, 
— according to Favre, it ought not to take place, for 29°8 + 29°8 < 66 cal. 
wou 


If in the two Smee’s elements graphite plates (previously heated to 
redness) be substituted for the platinums, decomposition takes place 
much more rapidly, and this is greatly increased when electrodes of 
-carbon of large surface are employed ; yet, according to the views 
enerally received, the chemical action of the pile ought not to be 
ltered. 

According to Favre, two zinc-platinum couples with dilute hydro- 
hloric acid should not decompose water acidulated with salphuric 
id, whilst it should do so if acidulated with hydrochloric acid, for 


33°4 + 33°4 < 69 cal. (H.SO,). 
whilst 33°4 + 33°4 > 66 cal. (HCl) 


his is in fact what actually takes place, but if graphite or, better, 

-carbon is substituted for the platinum of the couples, dilute sul- 
hurie acid is decomposed. This cannot be explained on Favre's 
ypothesis, but is strictly in accordance with thermic considerations— 
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ymsen), 

titution 342 + 342 + 1°4* > 69 cal. 

am Again, according to Favre, a zinc-platinum couple with hydrochloric 
T. C. * The electromotive force of an amalgamated zinc-couple is greater than that of 


ane-couple by about 0°7 cal. 
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acid should not decompose water acidulated with hydrochloric acid 


for 
29°9 + 29°9 < 66 cal. 


It does take place, however, and even dilute sulphuric acid which 
absorbs 69 cal. is decomposed by a zinc and gas-carbon couple. If the 
water in the voltameter is acidulated with hydrobromic acid, this is 
decomposed and not the water, hydrogen being evolved at the negative, 
and bromine at the positive electrode. This is easily explained: for 
whilst water absorbs 69 cal. when decomposing, hydrobromic acid 
absorbs only 59 cal., and the author has previously drawn attention to 
the fact that of two compounds, that one is decomposed by preference 
which requires less thermic energy. C. E. G. 


Electromotive Force of a Zince-carbon Couple. By Berruetor 
(Compt. rend., 95, 11—13).—The electromotive force of a zinc-carbon 
couple in dilute sulphuric acid varies greatly in consequence of 
polarisation, and the electrolytic effects which it can produce vary in 
exactly the same proportion. When the circuit is first closed, the 
electromotive force is greater than that of a Daniell cell in the ratio 
1: 1:29, but if the circuit remains closed, the electromotive force 
rapidly diminishes, and after 36 hours becomes less than half that 
of a Daniell. If the current is interrupted, the electromotive force 
gradually increases, but does not regain its original intensity. [f, 
however, the carbons and porous cells are disconnected, well washed 
with water, and again set up, then on first closing the circuit the 
couple has exactly its original electromotive force. It is evident that 
a zinc-carbon couple cannot be used where a constant electromotive 
force is required. A zinc-carbon couple, when the circuit is first 
completed, will not decompose acidulated water, but if a zinc-cadmium 


couple is added, decomposition takes place. Two zinc-carbon couples 
will decompose potassium sulphate until polarisation has lowered the l 
electromotive force below that of two Daniells. C. H. B. . 
Reply to Berthelot’s Note “On the Electromotive Force of  , 
a Zine-carbon Couple.” By D. Tommasi (Compt. rend., 98, p 
81—82). le 
External Work in a Closed Circuit. By R. Contey (Ann. Ply: [i 
Chem. {2}, 16, 39—56).—The constant performance of external work &% ,, 
in the circuit always determines the production of a new electromotive HF 
force, the amount of which is proportional to the work done, and that 
no matter whether the resistance changes or not. th 
In a closed circuit, there can be no electromotive force which does ph 
not correspond with the constant work of chemical or other forces. pr 
T. C. on 
Theory of the Equipotential Figures obtained by the Electro § °o: 
chemical Method. By A. Guresuarp (Compt. rend., 95, 29—3)). i ° 
—The formation of Nobili’s rings is not due to a permanent electrical 
condition between the electrodes, but to a very short period of variable . ‘ 


condition. The thickness of the deposit does not increase with the 
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time, but the extension of the rings ceases in a sharply defined manner. 
This metallic polarisation causes the production of a superficial inverse 
current. At the moment when the rings cease to increase, a permanent 
electrical condition is set up in the column of liquid of which the 
electrode forms the base, and each horizontal layer of this column 
separately obeys Lamé’s equation. In order that any exchange may 
take place between the lowest layer of liquid and the electrode, it is 
necessary that the thickness of the polarising layer on the latter be 
proportional to the positive or negative yalues of @ given by the 
equation 4.6 = 0. This affords further proof of the simple law which 
the author has previously established. C. H. B. 


Electrolysis of Hydrogen Peroxide. By Berrnetor (Compt. 
rend., 95, 8—11).—A dilute solution (3 grams per litre) of hydrogen 
HELOT peroxide undergoes electrolysis in two different ways. With 
arbon sufficiently high electromotive force, oxygen and hydrogen are given 
ce of off at the two electrodes, but with low electromotive force, such as 
“7 = that of a zinc-cadmium couple, only oxygen is given off, and no 
1, the hydrogen is evolved at the negative electrode. Under these circum- 
‘ratio stances electrolysis resembles the spontaneous decomposition of the 
force peroxide, but is accelerated by the action of the current. Either 
that the hydrogen peroxide splits up into oxygen and water, or, more 
force probably, a secondary reaction takes place, and the electrolysed 
. Uf, hydrogen combines with undecomposed hydrogen peroxide, formin 

ashed 9] 2 mols. water, thus: H, + H,O, =2H,0. The final result 2H,0, = 
it the # 2H,0 + O,, is exothermic, and develops + 43°6 cal., for H,O, = 
t that H, +0, absorbs — 47°4 cal., and H, + H,O, = 2H,0 develops + 90°6 
notive cal. This form of electrolysis can consequently be effected by any 
s first BP electromotive force however feeble. 

[mium When the electromotive force is equal to that of a Daniell cell, 
ouples hydrogen is given off as well as oxygen, and the simultaneous evo- 
ed the lution increases as the electromotive force increases. The electro- 
. B. motive force of a Daniell cell is the result of a reaction which develops 
+49 cal., a quantity slightly higher than that absorbed by the 
decomposition of the hydrogen peroxide into its elements. The 
peroxide may possibly first split up into oxygen and water, the 
latter then undergoing electrolysis, but in this, as in all cases of 
electrolysis, only the initial and final conditions enter in the calcula- 


rce of 
95, 


”? 


_P ye tion of the minimum electromotive force required. For the same 
1 wor reason, the presence of dilute acid does not interfere with the 
motive BE result. 

nd that 


That both modes of electrolysis may take place simultaneously, as 
the author has already found in the case of ferrous and manganous sul- 
phates (Compt. rend., 93, 760), is shown by the varir ons in the relative 
proportions of the oxygen and hydrogen evolved. “* ith higher electro- 
motive force, sufficient to decompose water, the decomposition becomes 
complex, and the ratio of hydrogen to oxygen evolved is increased in 
consequence of the electrolysis of the water present. C. H. B. 


Appearance of the Electric Arc in Vapour of Carbon Bisul- 
phide. By Jamin and Manevvrier (Compt. rend., 95, 6—7).—Two 
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vertical parallel carbons are arranged in the receiver of an air-pump, 
and the latter is exhausted until the are no longer forms, but is 
replaced by the ordinary vacuum discharge. Vapour of carbon bisul- 
phide is then introduced in quantity sufficient to increase the pressure 
by 50—60 mm. Under these circumstances a brilliant arc is formed, 
50—60 mm. in height, with the shape of a horse-shoe, and surmounted 
by a long vertical flame. The arc has a pale green colour, and as the 
tension of the bisulphide vapour increases, the light becomes unbear- 
ably brilliant, but at this point the resistance becomes so great that the 
arc is frequently extinguished. If the receiver contains air, a cloud of 
sulphur is formed and deposited on the sides. If, however, all air 
has been removed, this cloud does not form, but a brown substance 
which turns black is deposited on the sides of the receiver. This 
substance is volatile, and has an odour resembling that of sulphur; it 
is possibly either carbon monosulphide or an allotropic modification of 
sulphur. 

The spectrum of the arc under these conditions is very discon- 
tinuous, and consists of four very similar groups of channelled bands 
in the red, yellow, green and violet respectively, that in the green 
having by far the greatest intensity. The peculiar colour of this are 
may possibly render it useful for lighthouses and signalling. 


C. H. B. 


Heat of Formation of Thiocyanic Acid and of some 
Thiocyanates. By Joannes (Compt. rend., 94, 797—800).—The 
reaction between potassium trisulphide and cyanide requires nearly 
half an hour for its completion, the final result being represented by 
the equation K,8S, + 2KCN = 2KCNS + K.S; but from a com. 
parison of the thermic changes with the amount of potassium 
cyanide formed during equal intervals, it would seem that some 
intermediate compound is first formed; this supposition is confirmed 
by the course of the reaction between potassium trisulphide and mer- 
cury cyanide, for although it takes about the same time as in the case 
of potassium cyanide before it is complete, the whole of the mercury 
is at once precipitated as sulphide, and the solution acquires an odour 
ot hydrocyanic acid. The numbers obtained were as follows :— 


Heat of solution of KCNS ...... = — 613 cal. 
K.S,; + 2KCN = K,S + 2KCNS = + 30°86 ,, 
K+8+CN (gas) = KCNS (solid) = + 87°8_,, 


Heat of formation of thiocyanic acid— 


H+S + CN (gas) = HCNS (solution) = 19°9 cal. 


Heat of formation of sodium thiocyanate— 


Na + S + CN = NaCNS = 77:1 eal. 


ee ee | i i ee 


Heat of formation of ammonium thiocyanate. Its 


Heat of solution at 12° = — ‘ 
N+H,+S+CN=NH,CNS= 59°12 ,, 


Q 
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ye Heat of formation of silver thiocyanide— 
1 18 


visul- Ag +S + CN = AgCNS = 165 cal. 


oe Heat of formation of lead thiocyanide— 
‘med, 


catal Pb + 8: + 2CN =Pb(CNS).= 43°8 ,, 


s the Heat of formation of mercury thiocyanate— 

bear- 

ry Hg+8,+2CN=Hg(CNS).= 360 ,, 

ad of The heats of formation of the thiocyanates are intermediate 


Ul air between those of the corresponding iodides and bromides. 
stance C. E. G. 


This Estimation of the Specific Gravity of Permanent Gases at 
ari ® High Temperatures. By V. Mryer and H. Goupscumipr (Ber., 15, 
ion of 1161—1164).—To determine the sp. gr. of gases at a red or yellow 
heat, the authors employ the method lately described by them 
(Ber.,15, 137), but substitute for the glass bulb a straight glazed 
porcelain tabe, 570 mm. long, and of a capacity of 100 c.c., terminating 
in capillary tubes, each 185 mm. long. The heating is effected by a 
Fletcher’s tube furnace, giving with blast a temperature of about 
1200°, and without the blast of about 800°. To avoid cracking the 
- B. tube, the heating must be slow, some hours being taken to raise the 
some tube to the required temperature. In making a determination, the 
—The heated tube is filled with dry air or nitrogen, this is then displaced 
nearly into a measuring tube by means of a stream of the (absorbable) gas 
ited by whose density is required, this is then in turn driven into a weighed 
aA com absorption apparatus by a stream of dry air. The corrections are the 
assium same as in the former paper (loc. cit.) Determinations of the density 
fF some of carbonic anhydride gave 1°55 at 802° (caleulated 1°53) and 1°49 at 
firmed 1180° (calculated 1°53). A series of determinations for cyanogen gave 
\d. mer- density at 100° = 1°82, at 182° = 1°83, at 250° = 1°79, at 310° = 
te say A 176, at 446° = 1°81, and at about 800° = { 1:61 (Calculated 1:80). A 
n odour determination could not be made at about 1200°, the cyanogen suffer- 
_ ing decomposition at that temperature. A. J. G 
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Determination of Vapour-densities at the Boiling Point of 
Selenium. By L. Troost (Compt. rend., 95, 30—33).—The anthor 
employed bulbs of about 300 c.c. capacity, constructed of very infusible 
glass. Two determinations of the vapour-density of iodine gave the 
numbers 8°57 and 8°53 respectively: hence it is evident that at 665° 
the coefficient of expansion of iodine vapour does not differ materially 
from that of air, although its coefficient of compressibility is very 
different. Two determinations of the vapour-density of sulphur gave 
the numbers 2°94 and 2°92, which show that the modification of 
sulphur having the vapour-density 6°6, splits up gradually into that 
having the vapour-density 2°2, just as ozone splits up gradually into 
oxygen. C. H. B. 


Experiments on the Diffusion of some Organic and Inorganic 
Compounds. By J. D. R. Scuerrer (Ber., 15, 788—801).—The 
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diffusion constants, as defined by Fick (Pogg. Ann., 94, 59), have 
been determined by a method described by Simmler and Wilde (ibid., 
100, 217), which has been elaborated from Fick’s formula (loc. cit.), 
The following tables contain the mean of the values obtained for the 
“ diffusion constants ” of the substances investigated :— 


Substance Temperature Diffusion Number of 
employed. of observation. constant. observations. 
Hydrochloric acid.......... 75° 2°17 6 
eT ee re 8 1:99 3 
pare ey 85 2°21 4 
ae eer ae 9 2°13 2 
a ee 15°5 2°56 2 
* 9 Regt SRS 7 La 6°5 1°865 3 
MSS. .cuecwe cede ae 75 0-702 3 
ona x 464 -sateadk vod 8 0°66 3 
kr. Dale spin hin dbase 145 0°80 3 
re 9 0°45 4 
Succinic acid.............. 15 0°546 3 
cE ae 9 0°41 3 
| a Re a 10 0°58 3 
Sodium acetate............ 14 0°70 4 
se ea deabhitariade seiedk dedi 15 0°68 3 
Chloralhydrate ............ 9 0°53 4 
Ammonium chloride........ 17°5 1314 175 


Graham’s determinations give a diffusion constant for hydrochloric 
acid at 5° = 1:742. The author finds it to be 2°07 at 8°, and 2°57 at 
15°5°. Supposing the rate of diffusion to vary according to the 
formula K; = K,(1 + at), then from the equations 2:07 = K, (1+8a) 
and 2°57 = K,(1 + 15°5a) ; the values for K, and a can be calculated, 
and the value for K at 5°; this latter was found to be 1°77, which 
agrees very well with Graham’s result. P. F. 


Influence of the Compressibility of the Elements on the 
Compressibility of their Compounds. By L, Troost (Compt. 
rend., 94, 135—137).—The researches of V. Meyer, Crafts and Meier, 
and the author, have shown that the coefficient of expansion of iodine 
vapour increases with the temperatare, and that its coefficient of com- 
pressibility diminishes with the pressure. The coefficient of compres- 
sibility of chlorine is practically the same as that of air. By deter- 
minations of vapour-density at low pressures, the author finds that the 
coefficients of compressibility of mercury vapour and mercuric chloride 
vapour at 440° are the same as that of air, whilst that of mercuric 
iodide vapour, at the same temperature, diminishes with the pressure. 
The vapour-density of the iodide vapour at 440° is 15°89 at 753'1 mm., 
14°90 at 84°12 mm., and 14°82 at 46°3 m.m. It is evident therefore that 
the anomalous behaviour of iodine is also exhibited by its compound 
with mercury. 
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Inorganic Chemistry. 


Vapour-density of Chlorine Dioxide. By L. Prenat and G. 
ScuacnerL (Annalen, 213, 113—124).—This paper contains a 
description of the method adopted to determine the vapour-density of 
this compound. The results obtained show that at temperatures about 
1° above its boiling point the molecular formula of this body is ClO, 
and not Cl,0,. The density at 10°7° and 718°05 mm. was found to be 
23894 (air= 1), and consequently the molecular weight is 34°50, 
whilst theory requires 33°64. It is not considered probable that even 
in the state of liquid such molecules as Cl,O, exist, for it is scarcely 
possible that they would dissociate within the limits of 1°, and 
the difference between the observed and theoretical densities may 
possibly arise from the vapour not having assumed a state to which 
Avogadro’s law can be applied. P. Fim 


Action of Ozone on Metallic Salts and Oxides. By Mamrerr 
(Compt. rend., 94, 860—863).—Mercurous Salts—The nitrate is 
entirely decomposed by ozone, with formation of mercuric nitrate and 
a yellow precipitate of trimercuric nitrate. The sulphate behaves in a 
similar manner, mercuric sulphate and basic sulphate being formed. 
Mercurous chloride is acted on somewhat more slowly with formation 
of mercuric chloride, and a brick-red precipitate, apparently an 
oxychloride. The bromide is acted on in a similar manner. With 
the iodide the action is extremely slow, mere traces of red precipitate 
being produced even after the ozonised gas had been passed for 
15 hours. 

Silver Salts.—With the nitrate, a bluish-black flocculent precipitate 
of peroxide is produced, which, however, is decomposed and redis- 
solved on agitating the solution. The sulphate likewise gives 
peroxide, but the chloride and cyanide are only very slowly acted on. 

Palladium Salts—The nitrate, chloride, and protoxide give the 
dioxide by the action of ozone. The protoxide, in presence of potas- 
sium hydroxide, gives potassium palladate. 

Cobalt and Nickel Salts.—The sulphates, nitrates, and chlorides, are 
but slowly attacked. The protoxides, on the other hand, are easily 
converted into the peroxides. 

Lead Salts.—All the basic salts give lead peroxide, as do many of 
the neutral salts; the chloride, nitrate, oxalate, and phosphate, how- 
ever, are but very slowly acted on. Lead oxide is also changed into 
peroxide by ozone, in presence of potassium hydroxide, it gives 
potassium plumbate. 

Manganese Salts—All the manganese salts, in moderately con- 
centrated solution, give a brown or black precipitate, consisting of the 
hydrated dioxide if the ozone is in excess, and of a lower oxide if it 
1s not. In the former case a violet solution, containing permanganic 
acid, is frequently produced. If excess of ozone acts on a very dilute 
solution of a manganous salt (in 30,000 to 60,000 of water), a brown 
dichroic solution is obtained, which slowly decomposes after a time, 
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depositing a rusty brown precipitate, and leaving permanganic acid 
in solution. 
Chromic Salts—The sulphate, chloride, and oxide all yield chromic 
acid. If ether is present, perchromic acid is formed. 
Bismuth oxide gives bismuthic acid, and in presence of potassium 
hydroxide potassium bismuthate. 
Tron sesquinowide is not acted on by ozone, but in presence of potas- 
sium hydroxide it yields potassium ferrate. C. E. G. 


New Compounds of Ammonia with Nitric and Acetic 
Acid. By L. Troost (Compt. rend., 94, 789—792; Comp. Abstr., 
1881, 972).—Combinations of Nitric Acid with Ammonia.— Divers 
observed that ammonium nitrate was capable of absorbing a large 
amount of dry gaseous ammonia, forming a compound varying in 
composition with the temperature and pressure at which the experi- 
ment was made. By observing, however, the tension of the gas 
emitted by this compound, as in the case of the compound of the 
halogen hydrides with ammonia (loc. cit), the author has established 
the existence of a compound 2(NH,.NO;) + 3NH;. It is solid at a 
low temperature, and melts to a mobile liquid at —22°, the tension of 
dissociation at —30° is 90 mm. Indications of the existence of a 
compound NH,.NO, + 3NH; were also obtained. 

Combinations of Acetic Acid with Ammonia.—Two compounds of 
ammonia with acetic acid have been obtained of the formule 
NH,.O0Ac + 3NH; and NH,.OAc + 6NHs, both erystallise in thin 
rhomboidal plates, but the first melts at —18°, and the second at 
—32°. Their tension of dissociation, taken above their fusion points, 
is constant for the same temperature, and increases rapidly as the 
temperature rises. 


Behaviour of Nitrogen Peroxide in the Manufacture of 
Sulphuric Acid. By U. Lunar (Dingl. polyt. J., 244, 247—248). 
—Contrary to the opinion held by Benker and Lasne that all com. 
pounds of oxygen and nitrogen are contained in the chamber exit 
gases as nitrogen peroxide, which combines only loosely with sulphuric 
acid, Lunge shows that nitrogen peroxide is readily and completely 
absorbed by sulphuric acid of 60° B. The colourless solution obtained 
neither alters on continued heating at 100°, nor changes when air is 
drawn through it for some time: hence it does not contain unaltered 
or loosely combined nitrogen tetroxide, but behaves like a mixture of 
sulphuric acid, nitrosyl sulphate, and nitric acid. Benker and Lasne’s 
theory is therefore erroneous. Their process is novel only inasmuch 
as sulphurous acid and steam are worked in a special apparatus; it 
however requires great care in manipulating, as an excess of steam 
and sulphurous acid has a denitrating action on the nitrosyl sulphate 
produced, and results in the formation of the bluish-violet solution of 
the unstable compound, intermediate between NO and N,0,, nitric 
oxide escaping simultaneously. The behaviour of nitrogen peroxide 
with sulphuric acid, as above shown, is a further proof of the exist- 
ence of the molecule N,O,; in the gaseous state. (See ibid., 233, 63, 
and Abstr., 1880, 440.) D. B. 
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Hydrates formed under Pressure and by Sudden Expan- 
sion. By L. Caitterer and Borper (Compt. rend., 95, 58—61).— 
When phosphuretted hydrogen is compressed in presence of water in 
the apparatus employed for the liquefaction of gases, the gas liquefies 
and floats on the surface of the water, in which it partly dissolves. 
If the pressure is suddenly released, a white crystalline body is formed 
in the tube, but if the pressure is reduced below a certain point the com- 
und dissociates. The formation and dissociation of this compound, 
which is undoubtedly phosphonium hydroxide, although it has not 
yet been analysed, take place at perfectly definite pressures for a given 
temperature. Above + 28°, the compound does not form under any 
pressure. By carefully heating the tube, the crystalline deposit can be 
distilled from one part of the tube to another, and condenses in very 
distinct crystals. On compressing equal volumes of phosphuretted 
hydrogen and carbonic anhydride in presence of water, a white crys- 
talline body is formed without any gaseous residue. It is a mixture 
of phosphonium hydroxide with the hydrated carbonic acid discovered 
by Wroblewski (this vol., p. 1026), and is not formed above + 22°. 
On compressing a mixture of dry phosphuretted hydrogen and carbon 
bisulphide, no compound is formed, but in presence of a little water a 
solid white crystalline substance is deposited: this dissociates on 
raising the temperature or lowering the pressure. Under the same 
conditions, hydrogen sulphide combines with water (comp. this vol., 
p. 1027, and Compt. rend., 95, 129), but the hydrate is not formed 
above + 29°, a temperature almost the same as in the case of the 
phosphonium hydroxide. With ammonia gas and water, no solid body 
is obtained, but if the tube contains air, thick white vapours of ammo- 
nium hydroxide are formed when the pressure is suddenly reduced. 


C. H. B. 


Purification of Sulphuric Acid by Crystallisation. By R. S. 
TJaDEN-MoppEeRMANN (Zeits. Anal. Chem., 21, 218).—G. Lunge’s obser- 
vation as to the ease with which sulphuric acid crystallises by cooling 
is confirmed, and the purification of the acid in this way for analytical 
use is recommended. 


Hydration of Salts. By Hamwert (Monats. Chem., 3, 419— 
427).—The author remarks that our knowledge of hydrated salts is 
still very defective. Many salts indeed are known to form a con- 
siderable number of hydrates, and the conditions under which these 
several hydrates are formed are in many cases accurately defined ; but 
we are not in a position to say, with regard to any single salt, that we 
are acquainted with all its possible hydrates, inasmuch as we have no 
certain method of obtaining them all. J. Thomsen’s method (J. pr. 
Chem. [2], 18, 1) of pulverising the salts in their highest state of hy- 
dration, and drying them down to the calculated water-amount of the 
desired hydrate is unsatisfactory, inasmuch as it gives no assurance 
that a definite hydrate is obtained, and not a mixture of several. 

To obtain more exact results, the author has endeavoured to conduct 
the crystallisation of a salt in such a manner that the formation of 
successive hydrates shall depend upon the temperature alone, so that 
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there may be a certainty of obtaining all the hydrates that are possible 
between two limits of temperature, by causing the crystallisation to 
take place gradually at all intermediate temperatures. To ensure 
this, the unsaturated solution of a salt must be brought to a series of 
constant temperatures, and the crystallisation must be effected, not by 
cooling, but by gradual removal of the solvent, care being taken to 
avoid local cooling, which might take place if the solvent were removed 
merely by surface evaporation. This result may be attained in two 
ways—(l.) By passing through a solution of the salt not quite satu- 
. rated at a given temperature a stream of dry air, which on the one 
eee git he hand keeps it in a state of agitation, and on the other effects a gradual 

bee removal of water-molecules, thereby giving rise to the crystallisation 
Pe of a hydrate. To prevent supersaturation, crystals having the expected 
j : composition are thrown into the liquid from time to time. (2.) By 
B2e2 et a bringing a solution saturated at a given temperature and the corre- 
sponding pressure, to the boiling point, and removing the resulting 
water-vapour by condensation. 

Of these methods—for the details of which the original paper must 
be consulted—the latter was found to give the more exact results, 
and a series of experiments made by it on sodium carbonate, Na,CO,, 
which is known to form hydrates containing 1, 3, 5, 6, 7, and 10 mole- 
cules of water, led to the following conclusions :—Between 15° and 
95° C. only two hydrates, viz., those with 1 and 10 mols. water, can 
be obtained with certainty, by evaporation of the water ; and the tem- 
perature 34°, at which the 10-hydrate melts in its crystal-water, 
forms the limit between the two, the monohydrate being produced 
above, and the decahydrate below it. Of the other known hydrates, 
those containing 3, 5, 6, and 7 mols. water (the last in two modifica- 
tions) cannot be prepared by the method in question, inasmuch as 
their formation appears to depend, not solely upon temperature, but 
also upon certain accidental conditions, especially on the non-formation 
of the decahydrate in consequence of supersaturation. The existence 
of the other hydrates appears, therefore, to depend upon a condition 
of unstable equilibrium, inasmuch as they cannot be formed simul- 
taneously with the decahydrate. 

We The general conditions which determine the formation of a hydrated 

salt appear, therefore, to be as follows:—When a saline solution is 

gradually concentrated, or its temperature lowered, then, after a 

certain degree of concentration, the point of saturation for a particular 

hydrate is passed over, 7.e., the solution, with respect to that hydrate, 

becomes supersaturated; but whether crystallisation takes place or 

not depends on accidental circumstances. On further concentration, 

the solution gradually becomes supersaturated for another, and ulti- 

mately for several hydrates. All the hydrates for which this super- 

saturation exists are therefore possible, that is to say, they may 

crystallise out under certain circumstances. But amongst them there 

exists a series of probability of formation, and only one of them, viz., 

the most stable, can be obtained with certainty. The determination 

' of the saturation-points of the several possible hydrates is, however, 
difficult, and presupposes the possession of ready-formed —— 


= wei } 


INORGANIC CHEMISTRY. 1165 


Remarks on Didymium. By P. T. Ciive (Compt. rend., 95, 
£3).—The line 4333°5, which the author regarded as belonging to a 
new element, occupying a position between lanthanum and didymium, 
is in reality one of the lines of lanthanum, although not given in 
Thalén’s list. The line 4330 given by Thalén does not exist in the 
spectrum of lanthanum. Experiments made by Thalén and the author 
indicate that the existence of a new element between lanthanum and 
didymium is improbable. C. H. B. 


Ammoniacal Zine Chlorides. By G. Anpré (Compt. rend., 94, 
963—966).—If gaseous ammonia is passed into a solution of zinc 
chloride in cold concentrated ammonia, and the mixture is then heated 
until the crystalline precipitate is redissolved, the solution on cooling 
deposits large octohedral crystals, to which Divers assigned the formula 
5NH;,ZnCl,,H,0. This compound dissolves easily in a small quantity 
of water, but is decomposed on diluting the solution. Its heat of forma- 
tion is— 


5NH; (gas) + ZnCl, (solid) + H,O = + 74°67 cal. 


Kane’s compound, 4ZnCl,,8NH;,H,0, prepared by passing ammonia 
into a hot concentrated solution of zinc chloride until the precipitate 
is redissolved, gave the following results :— 


4ZnCl, (solid) + 8NH; + H,O = + 176°16 eal. 


Other compounds obtained by the action of ammonia on zinc chlo- 
ride under varying circumstances, have the composition— 


2ZnCl,,4NH;,H,0; 5ZnCl,,L0ONH;,2H,0, and 
6ZnCl,,12N H;,Zn0,4H,0. 


The heat of formation of the last-mentioned is— 
6ZnCl. + 6NH;, + ZnO + 4H,O = 269°16 eal. 


Compounds of zine chloride, ammonium chloride, and zine oxide 
were also prepared, and their heats of formation determined as 
follows :— 


3ZnCl, + 6NH,Cl + H,O = + 16°78 cal. 
27nCl, + SNH,Cl + ZnO = + 6-48 ,, 
3ZnCl, + 10NH,Cl + ZnO = + 7-42 


The first compound crystallises in large plates very soluble in 
water: the other two are also crystalline, but are decomposed by 
water. 

The author is studying the oxychlorides of zinc. C. E. G. 


Cuprous Sulphites and their Derivatives. By Earp (Compt. 
rend., 95, 36—38 and 137 —140).—In a previous note the author has 
shown that the action of sulphurous anhydride on a solution of cupric 
acetate yields at first the salt S,Os,Cu’,Cu’»H, + 21H,O, described 
by P. de Saint-Gilles. If a current of sulphurous anhydride is passed 
into a solution of cupric acetate at 85°, a granular, yellow precipitate, 
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of the composition 8,0,,Cu’sCu’4,Cu,0 + 5H,0, is formed, and by 
further action of the gas this is converted into the compound 
SO;Cu,, SO,Cu + 2H,0, described by Chevreul. By varying the 
temperature and relative proportions of acid and water, a whole series 
of basic salts can be obtained with colours varying from light-brown 
to deep violet. If the solution is very dilute, cuprous oxide is formed. 
All these basic salts are perfectly homogeneous and crystallise well, 
but the proportion of copper varies as if their composition was governed 
by the physical conditions and not by the laws of chemical combina- 
tion. One of these salts was obtained several times in violet crystals 
of the composition SO;Cu,,9Cu,0. 

When crystallised basic cupric acetate is dissolved in acetic acid of 
8°, and sulphurous anhydride is passed into the boiling saturated 
solution, the latter acquires a deep blue colour, and a heavy precipitate 
of white nacreous plates is formed. The passage of the gas is discon- 
tinued before this precipitate is converted into the violet compounds 
previously mentioned, the liquid is decanted off, and the precipitate 
washed on a filter with water, alcohol, and ether. This new salt is 
cuprous sulphite, S0;Cu; + H,O, which has not previously been isolated 
with certainty. It forms colourless or slightly amber hexagonal tables 
which act on polarised light ; sp. gr. at 15° = 3°83. 

Tagosky stated (Compt. rend., 1851) that red cuprous sulphite is 
obtained by treating cuprous ammonium sulphite, SO;Cu2,80.(NH,), 
+ 2H,O, with sulphurous acid, but Saint-Gilles was unable to obtain 
this compound. The author finds that by prolonged and repeated 
digestion with sulphurous acid, the cuproso-ammonium salt, which 
forms colourless hexagonal crystals, is completely converted into brick- 
red prismatic crystals which act on polarised light and have the em- 
pirical composition SO;,Cu, + H,O; sp. gr. at 15° = 446. This 
compound is more readily obtained by the action of sulphurous acid 
on the sodium salt SO,;Cu,,SO,Na, + 2H,O, thus, SO,Cu,,SO,;Na,.,2H,0 
+ SO,H, = SO,Cu,,H,O + H.O + 2S8O0;NaH. Cuprous sulphite 
exists, therefore, in two isomeric modifications which differ in colour 
and specific gravity. The white modification may be converted into 
the red by prolonged digestion with sulphurous acid in sealed tubes. 
The white salt corresponds with the white cuprous chloride and acetate, 
and is the normal cuprous sulphite. The red salt, cuprous isosulphite, 
is in all probability a polymeride, a supposition which is confirmed by 
the composition of a derivative mentioned hereafter. With the excep- 
tion of the fluo-salts this is the only known instance of isomerism 
amongst true inorganic salts. 

Normal cuprous sulphite combines readily with sodium hydrogen 
sulphite to form the white crystalline salt SO,Cu’,SO;Na, + H,0, 
insoluble in water, but slowly decomposed by a large excess of the 
latter. This salt has previously been obtained by Commaille and 
Svensson under very different conditions. By treating different 
copper solutions with sulphites, Saint-Gilles, Commaille, and Svensson 
have obtained a number of double salts of the general formula 
SO,Cu.,SO,;M, + 2H.O. The author has obtained the sodium, potas- 
sium, and ammonium salts described by those chemists, and also the 
lithium salt, by boiling Chevreul’s salt with the corresponding alkaline 
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es into the cuprous condition and forms a new double salt, whilst 
sulphurous anhydride is given off, thus: 2(SO;Cu.,SO,;Cu + 2H,O) + 
6SO,NaH = 3(SO,Cu,,8O,Na, + 2H,0) + SO,H, + 380, An 
intimate relation exists between the caproso-sodium salts and Chev- 
reul’s salt. They ail contain cuprous copper as an essential consti- 
tuent, and the other metals, K,, Nas, Lis, (NH,)., Cu’, can undergo 


und 

the 
aries 
‘own 
ned, 


a reciprocal displacement without in any way altering the type of the 
tom resulting salt. The same changes would take place if there existed an 
ee acid sulphite, SO,Cu.,SO,H, + 2H,.O, but the author has shown that 


although the cuproso-alkaline salts lose their alkaline metal when 
d of treated with sulphurous acid, a normal and not an acid sulphite is 
ted formed, hence it would appear that the acid salt is not stable in the free 
rere state, bnt loses its acid and becomes polymerised, forming cuprous 
isosulphite. 

The salt SO;Cu,,SO,Na, + 11H,O, derived from normal cuprous 


con- 


= sulphite, is connected with Chevreul’s salt and the ordinary cuproso- 
Ms ie alkaline sulphites. It may in fact be regarded as a more highly 
ated hydrated form of the salt SO;Cu.,,SO;Na, + 2H.O. On the other 
bles hand, Chevreul’s salt may be obtained from the normal sulphite by 


first converting it into the double sodium salt. 

sts Cuprous isosulphite, when gently heated with a concentrated solu- 
H,): tion of sodium hydrogen sulphite, yields a chamois-coloured compound 
fale of the composition Ss03.(Cuz);NargHo + 43H,0. This salt belongs to 
wor the series of octo-sulphites, several of which the author has previously 
rot described, and its formation indicates that the formula of the isosul- 


“ick- phite is S,O5.(Cuz)sHis = (SO;Cu2,H,0)s. C. H. B. 


em- 
This Decomposition of Gallium Protochloride by Water. By L. 
acid pe Borspaupran (Compt. rend., 95, 18).—The author has already 
H,0 observed that when anhydrous gallium protochloride is dissolved in 
hite water, gas is evolved in quantity which increases with the degree of 
lour dilution. A precisely similar effect is produced when metallic gallium 
into is dissolved in the cold in a small quantity of concentrated hydro- 
bes. chloric acid. The limpid liquid thus obtained gives off gas only very 
tate, slowly, but if diluted with water a rapid evolution of gas takes place. 
hite, Each fresh dilution causes renewed evolution of gas, but the total 
d by volume given off is about 10 c.c. for every 0°l gram of metal. We 
cep- have here an example of a metallic protochloride sufficiently stable to 
rism be formed in presence of water, but rapidly passing into perchloride, 
with evolution of hydrogen, as the quantity of water present is 
gen increased. C. H. B. 
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Chromammonium-compounds. By S. M. Jiircrnsen (J. pr. 
Chem. {2}, 25, 321—348).—In this paper, the intermediate products 
of the oxidation of chromammonium chloride into chloropurpureo- 
chromium salts are investigated, thus furnishing an explanation of the 
oxidation process. 

When air is passed through the dark blue ammoniacal solution of 
chromium bromide, a blue crystalline salt separates, which, by dilute 


ie 
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hydrobromic acid, is converted into a beautiful salt, quite different 
from bromopurpureochromium bromide, and called by the author 
rhodochromium bromide. Rhodochromium chloride is likewise pro- 
duced during the preparation of chloropurpureochromium chloride 
(this Journal, 38, 10), and separates out in rose to carmine-red prisms, 
as soon as the blue ammoniacal solution comes in contact with the air. 
Rhodochromium salts dissolve in ammonia or soda with a blue colour, 
and are precipitated as blue crystalline basic salts by alcohol or neutral 
salt solutions ; acids reconvert these into the normal salts. The blue 
solution of the rhodo-salts very soon undergoes a change, with forma- 
tion of a new series of red salts, isomeric with the rhodo-salts. The 
author calls these erythrochromium salts. They are precipitated from 
the solution by acids, are soluble in ammonia with a carmine colour, 
and are precipitated as carmine, crystalline, basic salts, which are in 
their turn reconverted into normal salts in the same way as the rhodo. 
salts. Boiling with concentrated hydrobromic acid converts the 
bromides of all the four series into bromopurpureochromium bromide. 

Normal Rhodochromium Salts.— Rhodochromium bromide, 
HO.(Cr.,L0NH;) Br;,H,O, can be prepared in three ways. 1.—Ten 
grams of chromium oxide, in the form of hydrate, are dissolved 
in 100 e.c. of concentrated hydrobromic acid, the green solution 
is poured on the zinc in a Christensen’s apparatus, and 30 c.. 
of half-dilute hydrobromic acid are added. As soon as the liquid 
is quite blue (after about 10 minutes), the evolution of hydrogen 
is quickened by the further addition (30 c.c.) of the half-dilute 
acid, the liquid being forced over by the pressure into a solution 
of 150 grams of ammonium bromide in 750 ¢.c. of strong ammonia. 
The deep-blue solution thus produced, after removing any zinc, is 
oxidised by means of a stream of air. The liquid is decanted as 
quickly as possible from the blue crystalline precipitate of basic 
rhodochromium bromide thus formed, which is then treated with 
excess of diluted hydrobromic acid (1 vol. acid to 3 vols. water), 
whereby it is changed into the red normal salt. 2.—-One gram of 
rhodochromium chloride is dissolved in about 60 c.c. of cold water 
(not in sunlight), filtered, and mixed with 10 c.c. concentrated hydro. 
bromic acid: almost all the chromium separates out as rhodobromide. 
3.—Erythrochromium bromide is converted into the rhodo-salt by 
heating for 24 hours at 100°. When pure, rhodochromium bromide 
forms a rather bulky pale carmine-red crystalline (needles) powder. 
The air-dried salt loses 1 mol. H,O by exposure over sulphuric acid 
for 10 to 15 days. When heated in the air, it is resolved far below 
red heat into chromium oxide. It is only slightly soluble in cold 
water, with a violet-red colour and neutral reaction. When warmed, 
the solution becomes blue-violet, and boiling either alone or with soda 
entirely decomposes it, ammonia being given off and chromium 
hydroxide deposited. This change takes place gradually even in the 
dark. The salt is insoluble in dilute hydrobromic acid and in aqueous 
ammonium bromide. If it is boiled with water containing a small 
quantity of hydrobromic acid, it is converted into roseochromium 
bromide; on the other hand, with the concentrated acid, it yields 
bromopurpuro-bromide; this reaction is nearly quantitative. It 1s 
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therefore evident that the rhodo-salt contains 10 mols. NH, to 2 atoms 
chromium. With silver nitrate, all the bromine is precipitated, and, 
when shaken with freshly precipitated silver chloride and filtered, the 
filtrate contains the rhodochioride. By dilute soda or ammonia, how- 
ever, one bromine-atom only is removed, and the blue basic rhodobro- 
mide remains in solution ; if sodium thiosulphate is at once added to this 
blue solution, basic rhododithionate separates out as a blue crystalline 
precipitate of glittering leaflets. Alcoholic ammonia precipitates blue 
basic rhodobromide from the rhodobromide solution. With dilute 
hydrochloric acid (1 to 2), the cold freshly prepared saturated rho- 
dobromide solution gives a violet-red precipitate of impure rhodo- 
chromium chloride. Hydrobromic, hydriodic, dilute nitric, and dilute 
sulphuric acids (especially in presence of alcohol) behave in a similar 
manner, the respective rhodochromium salts being precipitated. 
Platinum bromide gives a scarlet-red precipitate of microscopic four- 
rayed stars. Its behaviour with various reagents is also described. 
Rhodochromium chloride can be prepared from the bromide by filtering 
the solution into half-dilute hydrochloric acid; it is purified in a 
manner similar to the bromide. Or thus, chromium chloride solution 
from 60 grams potassium dichromate is reduced by Christensen’s 
method (J. pr. Chem. [2], 23, 56), and then driven into 500 grams 
ammonium chloride dissolved in 750 c.c. strong ammonia; the blue 
solution is then very quickly oxidised by shaking with free oxygen; 
it turns red, and rhodochromium chloride separates. In the pure 
state, rhodochromium chloride forms a bulky pale carmine mass of 
thin smal] needles. It loses 1 mol. H,O over sulphuric acid. Heated 
for several days at 130°, it becomes grey-green; at higher tempe- 
ratures it behaves like the bromide. With most reagents, it behaves 
in a manner similar tothe bromide. Aqueous ammonia saturated with 
ammonium chloride has no action on it. Heated just to boiling with 
dilute ammonia (1 gram with 10 c.c.), and then quickly cooled and 
treated with 3 vols. concentrated hydrobromic acid, yellow roseo- 
chromium bromide is formed. With silver carbonate, rhodochromium 
carbonate is produced, forming a blue-violet solution with alkaline re- 
action; from this solution, sodium thiosulphate precipitates rhodo- 
dithionate, and alcohol an oil which dissolves in water and gives 
with dilute nitric acid a precipitate of rhodochromium nitrate with 
evolution of carbonic anhydride. With freshly precipitated silver oxide 
and water, rhnodochromium chloride gives rise to blue rhodochromium 
hydroxide, which very quickly changes into the carmine-red erythro- 
chromium hydroxide; this in its turn is very quickly oxidised to roseo- 
chromium chromate, with separation of metallic silver. Many additional 
reactions of the rhodochromium chloride are also given. 
Rhodochromium aurochloride, HO(Cr2,10NH;)Cls,2AuCl,2H,0, forms 
reddish-yellow needles, soluble in cold water; they give up the 2 mols. 
H,0 at 100°; when heated over a flame, they decompose suddenly with 
crackling noise. The platinochloride, 
HO(Cr.,10NH;)Cl;, PtCl,, HO.(Cr.,10NH,)Cl,2PtCl,,4H,0, 
is an orange-red crystalline precipitate. Lhodochromium ivdide is pre- 


pared and purified in a manner analogous to the bromine and chioride. 
VOL, XLII. 4% 
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It is a pale violet-red precipitate, with silky lustre, consisting of very 
small prisms; it loses 1 mol. H,O at 100°. Its other properties are 
similar to those of the chloride and bromide. Basic rhodochromium 
iodide forms brilliant indigo-blue crystals (octohedra). Rhodochromium 
nitrate, HO(Cr.,10NH;),5NO;, prepared by filtering a solution of the 
chloride or bromide into cold dilute nitric acid, and purifying as usual, 
forms a rose or carmine mass of microscopic needles, frequently in fern- 
like aggregations. At 100° it gradually decomposes with considerable 
loss of weight, becoming blue-green. When heated in the air, it 
takes fire below a red heat and swells up to an extraordinarily porous, 
glistening, greenish-grey chromium oxide. Rhodochromium nitrate 
dissolves in water, forming a red solution: it is, however, only very 
slightly soluble in dilute nitric acid, and when boiled therewith, is 
partially converted into the roseonitrate ; if too little nitric acid is used, 
the liquid becomes deep violet-red, and, on cooling, sets to a bluish- 
grey jelly of ammoniacal chromium hydroxide. Boiling with concen- 
trated nitric acid converts the salt completely into chromium and 
ammonium nitrates, thus showing that the nitropurpuro-salts of the 
chromium series are not stable, differing in this respect from those of 
the cobalt series. Boiling with ammonia changes the colour without 
the formation of erythronitrate. Gold chloride and mercury chloride 
give no precipitate until dilute hydrochloric acid has been added to the 
solution of the rhodonitrate. Platinum chloride gives the same pre- 
cipitate under all circumstances, viz., long red-yellow microscopic 
needles with cleft edges, sometimes in cruciform groups, with acute or 
more frequently right angles. Other reactions are the same as those 
of the bromide and chloride. Rhodochromium sulphate is prepared by 
adding dilute sulphuric acid to a cold aqueous solution of the chloride. 
The salt is washed with a mixture of water (3 vols.), alcohol (1 vol.), 
and dilute sulphuric acid; it forms carmine-coloured tables. When 
heated at 100°, it decomposes, loses weight, and becomes violet. It is 
almost insoluble in water; the solution, however, is coloured blue by 
ammonia. It dissolves readily in cold dilute sulphuric acid, with a 
splendid carmine colour ; this solution, when dilute, gives a precipitate 
with dilute nitric acid. Concentrated ammonia is apparently almost 
without action on the sulphate, but dilute soda dissolves it with a blue 
colour, and shows the thiosulphate reaction. Platinum chloride gives 
a bulky, pale-red precipitate of slender needles. When boiled, the 
sulphuric acid solution of the sulphate undergoes no visible change. 
Rhodochromium dithionate, (HO.Cr.,10NH;).,58,.0,,2H,O, is preci- 
pitated on adding sodium thiosulphite to the solution of the chloride 
in very small pale-red crystals, which become darker after washing 
with water, and consist of carmine-red rhombic prisms. The salt 
loses all its water over sulphuric acid. At 10U° it becomes violet, and 
gradually decomposes. 

Basic Rhodochromium Salts. — Basie rhodochromium bromide, 
HO.(Cr,,10NH;).OH.Br,,H,0, the blue crystalline precipitate obtained 
in process 1 (see above) for the preparation of rhodochromium bro- 
mide, is washed with a mixture of ammonia and alcohol, then with 
alcohol alone, and dried in the air. This salt is a moderately dark- 
blue coarse crystalline powder of microscopic octohedrons, frequently 
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united in four-rayed stars. It loses 1 mol. H,O on exposure over 
sulphuric acid for 48 hours, and after a long time (several months), 
decomposes, losing ammonia, and becoming lilac-coloured ; the same 
change takes place when the substance is left in closed vessels in the 
dark. At 100°, it loses weight and becomes greenish. Dilute hydro- 
bromic acid and also ammonium bromide convert it into the normal 
bromide, but strongly ammoniacal solutions of ammonium bromide do 
not alter it: hence the necessity of having plenty of ammonia present 
during its preparation. The dry salt is slightly soluble in water, 
with a faint alkaline reaction and blue colour, which very soon 
changes to red, owing to the formation of basic erythrochromium 
bromide. It is insoluble in alcohol. Basie rhodochromium chloriodide, 
OH.(Cr.,,10NH;).OH,ClLI., is precipitated in coarse dark-blue granules 
of pointed pyramids when 6 grams of ammonium iodide dissolved in 
50 c.c. of water are added to 2 grams of rhodochromium chloride dis- 
solved in 50 c.c. of cold dilute ammonia. It is washed in the same 
way as the above basic salt, which it resembles in properties. Basic 
rhodochromium dithionate, OH.(Cr,,10NH;)OH,28,0,,H.O, is the pale 
blue precipitate formed when sodium thiosulphate is added to a soda 
or ammonia solution of a normal rhodochromium salt; it is washed 
with water, then with alcohol, and dried in the air. It is insoluble in 
water and dilute ammonia or soda. The pure dry salt undergoes de- 
composition, even in closed vessels, and in the dark, ammonia is 
evolved and a tetramine salt is formed, recognised by its solubility 
in concentrated hydrochloric acid, and by the formation of rhombic 
tables of a chlorotetramine sulphate when shaken with aqueous am- 
monium sulphate. D. A. L. 


Molybdenum Fluorides. By F. Mavro and R. Panesianco 
(Gazzetta, 12, 180—182).—In order to establish the relation between 
molybdenum and the niobium group (vanadium, niobium, and tanta- 
lam), the titanium group (zirconium, titanium, and tin), and chro- 
mium, the author has undertaken the investigation of molybdenum 
compounds of the formula MoX;, MoX,, MoX;, MoX,, and particularly 
of the molybdenum double fluorides. 

When hydrated molybdenum dioxide is dissolved in a concentrated 
boiling solution of potassium fluoride, and allowed to cool, it deposits 
the compound MoOF;,,2KF,H,O, in very thin green lamin, which are 
iridescent in mass. The crystals are trimetric, and closely resemble 
the corresponding niobium, tungsten, and titanium compounds. It 
dissolves in water, with red-brown colour, and gives a blue solution 
with acids. It reduces potassium permanganate and ammoniaeal silver 
solution. Ammonia precipitates molybdenum dioxide, and ammonium 
molybdate remains in solution. When this double fluoride is dis- 
solved in hot hydrofluoric acid, slender, sky-blue, lustrous crystals are 
obtained. The solution from which the green lamina have been depo- 
sited is of a purple colour, and when left at rest for some time yields 
Violet scales, resembling chrome-alum in colour. They give a precipi- 
tate with ammonia. 

When hydrated molybdenum dioxide is dissolved in a warm dilute 
Solution of potassium fluoride, a reddish-brown solution is obtained, 
4i2 


wey 


which on cooling deposits a reddish crystalline powder ; this has not as 
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yet been further examined ; it probably belongs to the form MoX,.nA. 
With the dioxide and a concentrated boiling solution of ammonium 
fluoride, splendid red-brown crystals are obtained, the composition of 
which must also be referred to the form MoX,,nA. Dissolved in hydro. 
fluoric acid, they yield green-blue crystals, resembling the potassium 
salt first described, and also blue needles. 


The author is continuing the investigation of these compounds. 
C. E. G. 


Action of Hydrogen Sulphide on Nickel Chloride. By H. 
Bausiany (Compt. rend., 95, 34—36; see also this vol., 805).—Under 
precisely similar conditions, in both neutral and acid solutions, nickel 
sulphate is converted into the sulphide by the action of hydrogen sul. 
phide more easily than the corresponding chloride, and the laws 
which the author has previously deduced respecting the action of 
hydrogen sulphide on nickel sulphate hold equally well in the case of 
the chloride. The precipitation of nickel salts by hydrogen sulphide 
depends on the ratio between the weight of acid and metal present, on 
the nature of the acid, the temperature, the time, the tension of the 
hydrogen sulphide in the solution, and when heated, on the relative 
volumes of liquid and gas in the closed space. Nickel can be com- 
pletely precipitated by hydrogen sulphide from a solution of the acetate 
containing free acetic acid, if the solution is heated to 70° and allowed 
to cool out of contact with air. Any oxidising agents, such as nitrates, 
must be decomposed by boiling with ammonium sulphide. 

C. H. B. 


Basic Salts of Manganese. By A. Gorcev (Compt. rend., 95, 
82—84).—The basic manganese sulphate previously described (this 
vol., 1032) forms double compounds with the alkaline sulphates of 
the general formula (83Mn0,2SO0;,;+3H,O)+M.SO,. The sodium 
salt contains an additional 2 mols. H.O. The potassium salt forms 
microscopic rhombic prisms, with an angle of 106°, and the crystals 
of the ammonium salt are similar, but with a slightly different angle. 
The sodium salt appears to belong to the same system, but the 
crystals are too small to admit of measurement. The potassium and 
sodium compounds are obtained by adding an alkali to a boiling solu- 
tion of manganese sulphate and the alkaline sulphate, until a perma- 
nent precipitate just forms, then filtering, and allowing the filtrate to 
cool. To prepare the ammonium salt, the solution of mixed sulphates 
is heated to 80°, and ammonia added drop by drop until crystals form. 
All three salts are decomposed by water, which dissolves out the alka- 
line sulphate, and then gradually decomposes the basic manganese 
sulphate, leaving a residue of monoxide, which in presence of air is 
gradually converted into Mn,O,. They are all soluble in hydrochioric 
acid, giving a colourless solution if recently prepared. When heated, 
the ammonium salt begins to lose its water at 180°, and at a dull red 
heat it leaves a residue composed entirely of normal manganese sul- 
phate, the manganese monoxide having replaced the ammonium. 
Under similar conditions, the potassium and sodium salts begin to lose 
water at 220° and 130° respectively, and after ignition leave a residue 
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containing 2 mols. normal manganese sulphate, and 1 mol. alkaline 
sulphate, the manganese protoxide having been oxidised to sesquioxide. 
C. H. B. 


Rhodammonium Compounds. By S. M. Jirceysen (J. pr. 
Chem. [2], 25, 346—348).—The author has prepared and cursorily 
examined some of the rhodammonium componnds, and has found them 
to be strictly analogous to the cobalt- and chrom-ammonium com- 
pounds. A chloropurpureochloride, Cl,(Rh.,LONH;)Cl,, and a chloro- 
purpureonitrate, Cl,(Rh,,1UNH;)4NO;, have been prepared, together 
with the corresponding iodo-, bromo- and nitro-purpureorhodium 
salts; also roseo- and xantho-rhodium salts. All these salts resemble 
the corresponding chromium and cobalt salts in every particular 
except colour: with the exception of the bromopurpureorhodium salts, 
which are sulphur-yellow, and the iodopurpureorhodium salts, which 
are chrome-yellow, all the above-mentioned rhodammonium salts are 
white or slightly yellow. D. A. L. 


Mineralogical Chemistry. 


Mechanical Separation of Minerals. By C. Doztrer (Monatsh. 
Ohem., 3, 411—418).—The method in use for the mechanical separa- 
tion of the constituents of rocks are three in number, depending— 
l. On difference of density. 2. On the use of an electromagnet. 3. On 
the use of acids, especially hydrofluoric acid. The first, introduced by 
Fouqué, which consists in suspending the pulverised rock-constituents 
ina solution of considerable density, is perhaps the most exact, but it 
is not always applicable. Of the solutions used for the purpose the 
author regards that of mercuric iodide, recommended by Goldschmidt, 
as capable of affording the best results, the denser solution of cadmium 
borotungstate being required in comparatively few cases. 

The second method, likewise introduced by Fouqué, has been adopted 
and somewhat modified by the author (p. 656 of this volume), whose 
mode of proceeding has lately been criticised by Pebal (p. 810), who 
recommends that the powder to be acted upon by the electromagnet 
be suspended in water, instead of being used in the dry state. ‘To this 
Doelter objects, on the ground that when the fine powder is suspended 
in water, the particles are apt to agglomerate, so that the non-ferru- 
ginous minerals are carried forward, together with ferruginous mag- 
netic particles ; further, that the loss of material is greater when water 
is used, and that the fine pulverisation required in this case interferes 
greatly with the microscopic examination, which is so highly import- 
tant for the verification of the result. With regard to this electro- 
magnetic method, the author further remarks that it is most easily 
performed on rocks of granular structure, the grey powder of 
syenites and diabases, for example, being thereby separated in a few 
minutes into a white powder containing the non-felspathic minerals, 


Th 
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and a dark-coloured powder composed of the other constituents. 
With the more compact rocks it is necessary to repeat the treatment 
several times, as in this case the proportion of the intermediate pro. 
ducts, i.e., of non-homogeneous material, is greater. In perfectly 
compact rocks containing large quantities of finely-divided magnetite 
this treatment becomes wholly inapplicable. For complete separation 
it is necessary in all cases to resort both to the first and to the second 
method. 

A third method, frequently employed of late years, is the use of 
hydrofluoric acid of various degrees of concentration. The author, 
however, regards it as inferior in accuracy to the two former. The 
separation of felspar from easily soluble minerals, such as nephelin, 
leucite, haiiyn, by means of cold very dilute hydrofluoric acid, is often 
difficult, notwithstanding that orthoclase is but slightly attacked by 
the acid, unless a rise of temperature takes place. Moreover it is 
difficult to hit upon the right concentration of the acid, which has 
great influence on the solubility. Better results are obtained in the 
application of hydrofluoric acid to the separation of the soluble minerals 
leucite, nephelin, haiiyn, and anorthite from pyroxene, hornblende, and 
biotite, which are insoluble therein. If, however, the last-named 
minerals are to be separated from felspars, some degree of uncertainty 
again arises, as the action must be continued for some time and aided 
by heat, in order to decompose the orthoclase, and in that case the 
augite is likewise attacked. Treatment of the pulverised rock witl 
other acids does not always yield good results. Experiments made by 
the author with hydrochloric acid succeeded only for the separation 
of easily soluble constituents, leucite, nephelin, anorthite, haiiyn, from 
insoluble minerals, orthoclase, biotite, hornblende, and augite; but in 
the case of olivin, with which the action requires to be continued for 
some time, the results are doubtful, as the angite is likewise somewhat 
attacked. The same is the case also with other minerals usually 
regarded as insoluble. The weak side of the separation of minerals 
by acids is that it gives exact results only when applied to fresh unde- 
composed minerals. The use of hydrochloric acid is, however, to be 
recommended in cases where the soluble part of a rock is to be esti- 
mated, which is important with regard to phonolites, diabases, &. 
The only objection to the method is that many angites are attacked by 
prolonged treatment with the strong acid, but it is better to use 
hydrochleric than hydrofluoric acid. In phonolites, which do not 
require prolonged treatment with the acid, good results may generally 
be obtained, and in this manner nephelin may be separated from ortho- 
clase, aresult not easily attained by any other method. In separating 
olivin or plagioclase from other minerals by the action of an acid, it is 
advisable first to remove augites or other minerals which are attacked 
by acids if only in traces, by one of the previously described methods. 
In the treatment with acids for the determination of soluble consti- 
tuents, it is best to use very fine powder. 

With regard to the quantity of substance to be employed for the 
decomposition of a rock, the author finds that from 20 to 30 grams are 
sufficient in most cases, and that with some rocks accurate results may 
be obtained even with 10 grams. 
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Columbite, Orthite, and Monazite, from Amelia Co., Vir- 
ginia. By F. P. Dunyinaron (Amer. Chem. J., 4, 158—160).— 
Among the minerals found together with microlite, in this locality 
(1881, Abstr., 1002), was a variety of columbite having a decided red 
colour in thin splinters. Hardness = 5°5; sp. gr. = 648. Lustre 
subresinous. Colour dark brown. Streak light brown. It gave by 
analysis— 


Ta,0;,Nb,0;. SnO,. MnO. FeO. CaO. MgO. Y,0; ? 
84°81 trace 8°05 5°07 1:27 O20 0°82 = 100°22 


The excess of manganese over iron probably accounts for the 
unusual red colour of the splinters, and the light colour of the streak. 
The density of the mixed acid oxides is 6°51. Now pure Ta,0; and 
Nb,O;, similarly ignited, gave respectively the densities 7°87 and 4°20, 
whence approximately Ta,O; = 53:4, and Nb,O; 31-4 per cent., giving 
for the oxygen-ratio of the acid and basic oxides, 


Ta: Nb:R = 77:26:10, 
and leading to a formula in which the molecular ratio of 
Nb,O; : Ta,O; = 1 : . 


In Dana’s Mineralogy the ratios given are Nb,O;: Ta.O; = 2:1, 
3:1,and 4:1. In accordance with the above analysis, the density of 
the mineral is greater than that of any of the specimens whose analyses 
are quoted by Dana. 

Orthite occurs in the same locality in blade-like crystals several 
inches long, and with partly decomposed faces. Hardness, 5°5. Sp. gr. 
3323. Lustre pitchy. Colour greyish-black. Streak, greenish-grey. 
Fuses with much intumescence, and is gelatinised by hydrochloric 
acid at ordinary temperatures. Its analysis gave— 


ope ee a ore 10°48 
is, ke BR rtiiiaa 36 otter 1-12 
a Geis cas iddnsions 11:47 
ee os 11-14 K,O \ cas 

RA aa $47 | NaO{cccccc tte 
Re eee 6°91 | Di bicaic éiit xeeweubkn 2°31 
| 100-62 


Monazite from the same locality was found to contain thoria, a 
constituent not hitherto found in this mineral. Its analysis gave— 


Ce,03. Di,O3. La, 03. Y203. Fe,03. 
16°30 244 103 ll U9 
A105. ThO». P,O;. Si0,. 

O'U4 18°6 24-04 2°7 = 98°38 


Excluding the thoria and silica, the remaining constituents give 
approximately the formula (R,)”'P,O,, the thoria being perhaps in 
the iorm of orangite. H. W. 
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Chemical Composition of the Minerals of the Cryolite 
Group. By J. Branpt (Annalen, 213, 1—15).—This paper contains an 
account of the results obtained on analysing several of these minerals, 
which were obtained from Professor Groth, who had previously deter- 
mined their crystalline form. The bases were determined in the solu- 
tions obtained by heating the finely powdered mineral with concen- 
trated sulphuric acid, and for the determination of fluorine, Fresenius’ 
modification (Zeits. Anal. Chem., 5, 190) of Wohler’s method was 
adopted with some_slight alterations. The water in the majority of 
cases was determined directly by heating the mineral with lead oxide, 
and collecting the water in a calcium chloride tube. 

Cryolite. A crystalline variety of this mineral was used ; it belongs to 
the monosymmetric system, and has the same composition as the ordi- 
nary variety, viz., AlF;,5NaF, 

Pachnolite crystallises in thin monosymmetric needles, united in 
twin forms of an apparently rhombic habit; it occurs in cavities of 
thomsenolite; the analysis shows it to have the composition 
AIF;,CaF,,NaF. 

Thomsenoiite occurs in a variety of forms, and has frequently been 
confounded with pachnolite : the specimen analysed consisted of colour- 
less, transparent, right-angled parallelopipeds. in composition it differs 
from pachnolite by containing 1 mol. of water. 

Ralstonite is a rare mineral, discovered by Brush (Sil/. Amer. J., 
1871, 7, 30), it crystallises in regular octohedrons, and occurs in spathic 
iron ore associated with thomsenolite. From the analysis, the formula 
4A1F, + 3Na(Mg,Ca)F + 3H,0 may be deduced, in which it is sup- 
posed that a portion of the sodium is replaced by magnesium and 
calcium. 

Chiolite is found in a massive form, associated with cryolite, at 
Mask, in the Ural Mountains. Analyses of this mineral have led to 
different formule being assigned to it by different observers. It has also 
been found in well-defined transparent crystals by Koksharow, and 
from the analyses of specimens of this variety, the formula 3AIF; + 
5NaF is assigned to it by the author. 

Prosopile was discovered by Scheerer (Pogg. Ann., 90,315, and 101, 
361), who thought that it contained silicon. The author has been 
unable to discover this element in it, and assigns to it the formula 


Ca(MgNa)Al,(F,OH)., 


in which the hydroxyl is supposed to replace fluorine, a supposition 
which is supported not only by the percentage of hydrogen and oxygen, 
but also by the fact that the mineral does not lose weight, even at 
260°. 
Fluellite, discovered by Levy, and shown by Wollaston to contain 
alumiuium and fluorine: its formula is probably AIF; + H,O. 
r. 2. a 


Gunnisonite: a New Mineral from Colorado. By F. W. 
Crarke and N. W. Perry (Amer. Chem. J., 4, 140—142).—This 
mineral, found in considerable quantity about twenty miles south of 
Gunnison in Colorado, is massive, easily scratched by the knife, and 
of deep purple colour both in mass and in powder. It is intimately 


pe 
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mixed with a semimassive calcite partly tinged with ferric oxide. 
Analysis of the mixture gave 31°96 F, 45°91 Ca, 6°02 SiO,, 5°21 Al,O; 
with trace of Fe,Os, 5°61 CO, and 0°74 Na,O = 93°45. The loss is 
oxygen, which must be reckoned as united with part of the calcium. 
Assuming that the fluorine and carbonic anhydride are wholly united 
with calcium, and recalculating the remainder of the calcium as 
oxide, the preceding results may be thus stated: 65°60 CaF, 
12:75 CaCO;, 10°02 CaO, 6°02 SiO,, 5°21 Al,O;, and 0°74 Na,O = 
100°34, and lastly if the calcium carbonate be regarded as merely 
admixed calcite, the remaining numbers will give for pure gunniso- 
nite— 

CaF. Cad. Si0,. A103. Na,O. 

74°89 11-44 6°87 5°95 0°85 = 100 


these numbers agreeing closely with the formula 
7CaO,2A1,0;,4S8i02,32CaF;. 


The mineral is probably an alteration-product of fluorspar, although 


it may possibly be only a mixture of that species with a silicate. 
H. W. 


Crystalline Rocks in the Neighbourhood of Messina. By 
L. Ricctarpt (Gazzetta, 12, 203—206). This paper contains analyses 
of granite, gneiss, and mica-schist from the neighbourhood of Messina. 
1, granite ; Il, gneiss ; III, mica-schist. The powder of all of them 
when moistened was sensibly alkaline to litmus. 


I, II. III. 

| See ere 74:09 70°57 57°67 
BI. 5. CRU Ls 15:13 17°96 17°92 
Pc FEWEE UE Shes 2°33 1:25 9°10 
Cass. HG veg. 2°92 5°17 3:19 
a errr 0-97 151 3°29 
ES ar trace trace trace 
ee oe ss, Bee 2°34 2-03 3°86 
ED cs od tac ee Ce O-85 0°77 1:09 
Pe eee eo 0-41 0°32 0:38 
Loss on ignition .... 0-70 0°83 3°19 ' 

99°74 100°41 99°69 
Sp. gr. at 18° ...... 2°63 2°66 2°88 

C. E. G. 


Origin of Volcanic Ashes, and Chemical Composition of the 

Lavas and Ashes ejected in the latest Eruptions of Vesuvius 
(1868—1882). By L. Ricctarpi (Gazzetta, 1882, 305—328 ).—This 

paper gives a summary of the views of various authors on the forma- 

tion of volcanic ashes, and analyses of the lavas, sands and ashes 
ejected from Vesuvius in the interval 1868 to 1882. The following ke 
table shows the maximum and minimum values of the several consti- . 
tuents of these sands and lavas :— 
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Sands. Lavas. 
PN tend 45°91 to 48°27 47°43 to 48°83 


Ge bs sd ax eva 0°04 0°08 0:00 O15 
a his whedss os 1°65 2°65 1°83 2°12 
ee ee 0°02 0°06 traces 


no EEE 1511 18°65 15°58 to 19°58 
a a SEE 6°06 8°41 3°93 7°39 
ee 3°01 631 3°34 4°56 
BD Si Sawa ates 961 15°78 9°12 13°63 
BOSS koa ow 403 5°58 3°12 4°65 
EE sveaweseress 2°73 6°27 3°68 6°27 
PE aah th etos dos 1-02 177 1-41 2°47 
Loss by ignition .. 1°30 3°67 0-12 1-41 


The conclusions drawn from these analyses and from the study 
of the minerals of which the lava, sand, and ashes are composed, are 
as follows :— 

1. The ashes are produced by disintegration of the lavas resulting 
from the action of aqueous vapour disengaged from the semifluid 
mass. 

2. The lava consists of crystals formed in the interior of the 
mountain, and of an amorphous, often vitrified mass, either interposed 
between the several minerals, or including them within itself. 

3. The salammoniac in volcanic products is formed partly hy 
direct combination of nitrogen with hydrogen, partly by the com- 
bustion of organic substances overflowed by the lava. 

4. The metallic sulphides in the ashes and lavas are formed by the 
action of hydrogen sulphide on metallic oxides. 

5. The phosphoric acid in these volcanic products is in combination 
with lime. Only a small proportion of it is, however, in the form of 
apatite, the remainder of the calcium phosphate entering into the 
composition of the amorphous substances. H. W. 


Sponwrza = 


Waters of the Isthmus of Panama. By Aitaup (Compt. rend., 
95, 104—106).—This paper contains analyses of the water of two 
deep wells at Emperador, 50 kilometers from the northern extremity 
of the canal, and of the Rio Grande, which flows into the Pacific to 
the south of the town of Panama. The water of one of the wells is of 
good quality, the other is somewhat rich in organic matter. The 
river water furnishes a good potable water. It contains, however, 
0'057 gram silica per litre, and also traces of ruthenium. 


C. H. B. 


Analysis of the Oberbrunnen Springs at Salzbrunn in 
Silesia. By R. Fresenius (J. pr. Chem. [2)|, 25, 310—320).—The 
waters of these springs have been analysed with great completeness of 
detail, at the request of the proprietor. Compared with an analysis 
made in 1866 by Dr. Valentiner the composition appears to be uni- 
form. The water is in great demand for drinking at the wells and 
for export in bottles. The following is contained in 1000 grams ot 
the water :— 
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Valentiner, Fresenius, 
; 1566. 1881. 

Sodium carbonate...... (bin itl 15294 1521213 
Lithium carbonate .......... 0°0075 0008180 
Sodium sulphate ............ 0°4773 0459389 
Potassium sulphate .......... 00268 0°052829 
Sodium chloride ............ 0°1719 0°176658 
Calcium carbonate .......... 02951 0°304345 
Strontium carbonate ........ 0°0033 0°003405 
Magnesium carbonate ........ 0°2902 0°311065 
Ferric carbonate ............ 000022 0004137 
Alumina and phosphoric acid... 0°0005 — 
I NE iii 6 6 5084 ce sdne 0°0255 0:030750 


2°82772 2°871971 
Carbonic acid, semni-combined.. 0°0220 0°935715 


Carbonic acid, free .......... 1:2430 1°876571 
J. F. 


Organic Chemistry. 


Some Reactions of Ethylene Bromide. By F. Briisrer and 
E. Wieaanp (Ber., 15, 1368—1370).—On heating ethylene bromide 
with silver oxide and water, aldehyde and a small quantity of silver 
acetate are produced, but if silver carbonate is substituted for the 
oxide, glycol is formed. When silver carbonate, ethylene bromide, 
and benzene are heated at 55°, a dark heavy oil is produced. 

By the action of silver sulphate on ethylene bromide diluted with 
benzene, bromethyl sulphate is obtained as a heavy oil, which is de- 
composed by boiling with water, forming bromethylsulphuric acid. 
This acid afterwards splits up into sulphuric acid, hydrobromic acid 
and glycol. The crystalline barium salt is also very unstable. On 
warming a solution of the salt, barium sulphate is deposited, and 
glycol is formed. This salt does not appear to be identical with the 
barium salt of the acid, which Wroblewsky (Zeitschr. f. Chem., 1868, 
563) obtained by the action of fuming sulphuric acid on ethylene 
bromide. 

Silver sulphate does not act on ethylene chloride in presence of 
water at 100°. No reaction takes place between ethylene bromide 
and silver snlphite at 55° in the presence of water. Ww. C. W. 


Products of the Distillation of Colophony. By A. Reyarp 
(Compt. rend., 95, 141—142 ; see also Abstracts, 1881, 738, and this vol., 
64, 737).—The fraction boiling between 106 and 156° is relatively very 
small. It contains a higher homologue of heptine, octine, CsHy, b. p. 
129—132° ; vapour-density 4:04; sp. gr. at 20° = 0°8158; soluble 
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in alcohol and ether. Octine absorbs oxygen somewhat rapidly, but 
has no action on ammoniacal solutions of cuprous chloride or silver 
nitrate. It reacts violently with bromine, giving off hydrobromic 
acid, but if the hydrocarbon is added drop by drop to bromine in 
excess, allowed to stand 24 hours, and the prodnct is washed with 
soda and treated with ether, it yields crystals of « tribromo-derivative, 
C,H, Br;, m. p. 246°, very slightly soluble in ether. The ethereal 
washings when evaporated leave a heavy orange-coloured oil, of the 
same composition as the crystals. If an ethereal solution of octine 
is added to an ethereal solution of bromine, a very unstable dibromide, 
C.H,,Br,, is formed. Nitric acid acts very violently on the hydro- 
carbon, with evolution of carbonic anhydride free from nitrous 
vapours, and formation of oxalic acid, succinic acid, and resinous pro- 
ducts, which dissolve in the concentrated acid. By treatment with 
sulphuric acid, octine is polymerised with development of heat, but 
without evolution of sulphurous anhydride or formation of an appre- 
ciable quantity of sulphonic acid. When treated with hydrochloric 
acid gas, octine, alone or in ethereal solution, is altered and turns 
brown, but yields no definite hydrochloride. C. H. B. 


Actior, of Hydrogen on Thiocyanic Acid, and Decomposition 
of the Thiocyanates in the Residues from Gas Manufacture. 
By F. Sestint and A. Funaro (Gazzetta, 12, 184—190).—Hofmann 
has examined the action of nascent hydrogen on thiocyanic acid, and 
found that it gave rise to the simultaneous formation of ammonia, 
thiomethaldehyde, methylamine, hydrocyanic acid and hydrogen sul- 
phide; explaining the reaction by the following equations :— 


CNSH + H, = CNH + SH, 
and CNSH + H, = H.CSH + NH;. 


The author finds that when potassium thiocyanate is treated with 
zinc and very dilute sulphuric acid in the cold, the odour of hydro- 
cyanic acid and hydrogen sulphide soon becomes apparent, but even 
after the action has continued for two hours, there is no odour of the 
thioaldehyde, and the quantity of ammonia in the solution as sulphate 
is quite inappreciable ; this would not be the case if the two reactions 
took place simultaneously as Hofmann supposed. On the contrary, 
when the action of the nascent hydrogen on the thiocyanic acid is 
continued for a long time and assisted by a gentle heat, thiometh- 
aldehyde is produced, and the solution yields abundance of ammonia 
when boiled with potash after removal of the hydrocyanic acid and 
hydrogen sulphide. 

It remained, therefore, to ascertain in what way the thiomethalde- 
hyde is produced : two reactions are possible, methylamine formed by 
the action of nascent hydrogen on the hydrocyanic acid might react 
with hydrogen sulphide to give thiomethaldehyde and ammonia, or 
the thioaldehyde might be derived from carbon bisulphide by the 
action of nascent hydrogen. Kxperiment showed that the first 
hypothesis was inadmissible, as no trace of thioaldehyde was formed 
by allowing hydrogen sulphide and methylamine to remain in contact 
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under the most varied conditions. When thiocyanic acid is treated 
with an acid, it evolves hydrogen sulphide, and this, reacting with 
another portion of the thiocyanic acid, may give rise to carbon bisul- 
phide and ammonia thus: CNSH + H.S = CS, + NHs,, and it was 
found on digesting potassium thiocyanate with dilute sulphuric acid 
in a flask furnished with a reflux condenser, that carbon bisulphide is 
produced. The author infers, therefore, that the action of nascent 
hydrogen on thiocyanic acid takes place in one way only (CNSH + 
H, = CNH + H.S), and that the other products are the result of 
secondary reactions. 

Utilisation of Residues from Gas Manufacture.—The lime which is 
used in the purification of gas contains ammoniacal salts which are 
valuable as fertilisers, but at the same time there are other substances 
present which are injurious, such as calcium sulphide and thiosul- 
phate, bituminous matters, and especially ammonium thiocyanate. 
The author takes advantage of the readiness with which the last is 
decomposed by nascent hydrogen to remove it. The lime-waste is 
first spread out and exposed to the air for a time, by which the sul- 
phides and thiosulphates are oxidised, and the bituminous matters 
become insoluble: the waste is then agitated for some time with 
twice its bulk of water, allowed to settle for five or six days, and the 
clear liquid decanted and treated with iron and sulphuric acid. In 
this way the thiocyanate is gradually decomposed, and after two or 
three days it is poured back on to the lime sludge, which precipitates 
the iron as oxide. When the iron is peroxidised, which soon takes 


place, it is ready for use. C. E. G. 


Action of Halogens on Sacchulmic Compounds. By F. 
Sestrn1 (Gazzetta, 1852, 292—302).—I. When bromine- water holding in 
suspension sacchulmic acid or sacchulmin (Abstr., 1880, 538 ; this vol., 
605), or the mixture of the two called sacchulmose, is agitated, an 
orange-yellow body is formed in a few hours if the original substance 
is freshly prepared and still moist, in two or three days if it has been 
dried. The product thus formed is an amorphous powder, insoluble 
in water, nearly insoluble in ether, somewhat more soluble, especially 
with the aid of heat, in absolute alcohol, to which it imparts a 
brownish-red colour. The increase in weight of the product is greater 
than that of the bromine absorbed, so that it is probable that the 
elements of water are likewise taken up in its formation. The 
alcoholic solution filtered at the boiling heat deposits a small quantity 
of yellow amorphous matter, and when evaporated to a tenth of its 
bulk, changes to a brown liquid which dries up toa black shining 
substance. 

The product obtained as above has the same composition whether 
prepared from sacchulmic acid or from sacchulmin. Its analysis gave 
38°0 to 38°14 per cent. carbon, and 2°86 to 3°04 hydrogen, agreeing 
nearly with the formula C,,H,.Br,O,, according to which its forma- 
tion from sacchulmie acid, C,,H,0,, may be represented by the equa- 
tion 2C,,H,O, + 9Br + 3H.O = 6HBr + C..H,,Br,0,,*; and as it 


* This equation is incorrect ; the quantities of hydrogen on the two sides do not 
agree.—H. W. 
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contains three atoms of bromine united with two sacchulmic acid 
residues, the author designates it by the name sesquibromoxy. 
sacchulmide. 

II. Action of Chlorine on Saechulmic Acid.—When this acid, stove- 
dried, finely pulverised and suspended in water, is subjected to the 
action of a siow stream of chlorine, five or six hours daily for a week, 
its colour changes from black to reddish-brown and ultimately to 
yellow. The product thus formed is easily separated from the liquid 
by decantation, and after being washed and dried, first over sulphuric 
acid, then at 60—100°, may be purified, although with considerable 
loss, by solution in alcohol and precipitation with water. It is more 
soluble in alcohol of 85° than in absolute alcohol, and the alcoholic 
solution leaves on evaporation a reddish-yellow amorphous body, 
which gives by analysis 42°74 per cent. carbon, 3°18 hydrogen, 23°74 
chlorine, and 30°34 oxygen, agreeing nearly with the formula 
C,,H,Cl,0,, which requires 42°99 C., 261 H., 23:13 Cl, and 31-23 0. 
Its formation is represented by the equation C,,H,O, + 4Cl, + 2H,0 
= 6HCl + C,,H.Cl,0,; and as it contains 2 atoms Cl and 2 atoms 0 
more than sacchulmic acid, the author names it dichloroxysacchul- 
mide. This body is thrown down by water from its alcoholic solution 
in yellow flocks, which the microscope shows to be made up of light 
yellow more or less spherical globules from 535 to ;%5 mm. in 
diameter. It dissolves in acetic acid, and is deposited from the solu- 
tion as a thin transparent yellowish film. After drying in a vacuum, it 
may be heated to 100° without alteration, but if heated in the moisé 
state, it gives off acid vapours. It begins to turn brown at 175°, but 
does not melt even at 200°, at which temperature however, it decom- 
poses with copious evolution of hydrochloric acid. It dissolves with 
deep brown colour in a cold solution of normal sodium carbonate, and 
decomposes hot solutions of carbonates, the liquid, which has a 
blackish tinge, giving a flocculent precipitate with hydrochloric acid. 
By the action of boiling water, dichloroxysacchulmide is resolved into 
hydrochloric acid and a brown product, which will be made the sub- 
ject of future investigation. 

III. Oxysacchulmic Acid, C,\,H,0,, is obtained by boiling dichloroxy- 
sacchulmide with aqueous potash in a reflux apparatus for three hours, 
then leaving the liquid to cool, and gradually adding sulphuric acid 
till a slight acid reaction is perceptible, and the resulting precipitate 
after 20 hours’ repose, is washed in a filter with cold water. So long 
as the wash-water contains a considerable quantity of sulphuric acid, 
it passes through nearly colourless, but when the washing is nearly 
complete, the oxysacchulmic acid dissolves in the water in considerable 
quantity, and the filtrate becomes deeply coloured. To recover the 
acid thus dissolved, the filtrate may be treated with cupric sulphate, 
which throws down a copious brown flocculent precipitate of cupric 
oxysacchulmate. This salt gives by analysis numbers agreeing nearly 
with the formula C,H ;,CuO,, and showing that the acid has the 
composition CyH Ox, or Cy, HsOx. 

IV. Action of Chlorine on Sacchulmin.—When this substance, which 
differs in composition from sacchulmic acid only by a small quantity 
of the elements of water, is treated with chlorine in the manner 
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already described with reference to the sacchulmic acid, it yields the 
same chlorinated product, viz., dichloroxysacchulmide. 

V. Action of Nascent Chlorine on Sacchulmose-—When this sub- 
stance, which is a mixture of sacchulmic acid and sacchulmin, is 
treated with a mixture of potassium chlorate and strong hydrochloric 
acid, chlorine is abundantly evolved; and if the mixture be gently 
heated, the sacchulmose becomes converted into a light yellow sub- 
stance, which, after washing and drying, gives by analysis 32°27 per 
cent. chlorine, agreeing nearly with the formula of trichloroxy- 
sacchulmide, C,,H,Cl,;0,, which requires 32°07 per cent. Cl. This 
substance, like dichloroxysacchulmide, when subjected to the slow 
action of boiling water, gives up part of its chlorine; in contact with 
alkaline solutions, it emits an odour of chloroform and is converted into 
a product similar to, if not identical with, oxysacchulmic acid. 


The results above detailed lead to the following conclusions :— 

(1.) The halogens afford the means of uniting an additional quantity 
of oxygen to the elements of a molecule of an ulmic product, and thus 
obtaining substances which may be regarded as products of oxidation 
obtained through the medium of compounds containing chlorine and 
bromine, the study of which substances may lead to important exten- 
sions of our knowledge of the chemical nature of ulmic compounds. 
(2.) By the action of the halogens, it may be possible to arrive at 
the quantitative estimation of ulmin, a substance which has hitherto 
resisted the action of all solvents, and consequently has never yet 
been separated from the other bodies with which it is mixed in peat, 
suil, &e. _ WwW. 


Elementary Composition of Starch. By F. Satowon (J. pr. 
Chem. [2], 25, 348—362).—The experimental results on this subject 
being of a contradictory nature, and the important question as to the 
composition of starch not being as yet satisfactorily answered, the 
author has made it the subject of a very extensive series of experi- 
ments. Before starting the ultimate experiments, he made a careful 
analysis of the starch used, by the method described in the Repert. f. 
Anal. Chemie, 1, 274, and made a series of preliminary experiments to 
study the properties of the starch-sugar, already published (ihid., 309). 
In one experiment he found that the sugar itself underwent a change 
by boiling with sulphuric acid, which, however, did not alter the 
polarisation, but made a difference in the reducing power as regards 
Fehling’s solution (after four hours’ boiling with dilute acid [1:19] 
the loss = 4°95 per cent.) ; he thinks this the cause of Allihn’s small 
yields of sugar. The potato-starch employed in these experiments 
contained 7650 per cent. pure starch, 0°247 residue insoluble in dilute 
acid, 0'273 ash, 22°980 water. The following method of conversion is 
employed : 3 grams of air-dried starch are mixed in a flask with 200 
c.c. water and 20 c.c. hydrochloric acid (sp. gr. 1:125). The flask 
(fitted with a reflux condenser for the polarisation experiments) is 
heated in a water-bath for three hours. Sufficient potash is then 
added to nearly neutralise the acid, the solution made up to a definite 
volume, and the sugar determined by Allihn’s method ; the results ob- 


eg ¥; 


pmo 


1184 ABSTRACTS OF CHEMICAL PAPERS. 


tained agree with those of Allihn, the mean of six experiments (three 
of the author’s and three of Allihn’s) showing that sugar formed 
= 111°16 per cent. of the starch employed. In addition, he has made 
several determinations of the sugar by taking the sp. gr., and the 
rotatory power, and with similar results. In the polarisation experi- 
ments, he arranges that the sugar solutions should always be of about 
the same degree of concentration. The results tend to show that 
C;.H,,O; really represents the composition of potato-starch: for the 
equation C,H)O; + H,O = C,H.0,, requires that 100 parts of pure 
dry starch should yield 11111 parts of sugar. The author thinks it 
probable that all starches are not alike, differing as they do in their 
physical and chemical properties ; for instance, wheat-starch behaves 
differently from potato-starch with iodine solution, and according to 
Sachsse gives higher results on conversion into sugar. 

The method of conversion described above is advantageous on 
account of the moderate temperature, quickening the conversion by 
the use of stronger acid, and the avoidance of high pressure. 


D. A. L. 


Nitration of Cellulose. By Vreritie (Compt. rend., 95, 132— 
135).—The cellulose used was in the form of cotton-wool. The lowest 
nitration product, mononitro-cellulose, is obtained by the action of 
nitric acid of sp. gr. 1450. It is insoluble in ethyl acetate and in a 
mixture of alcohol and ether: analysed by Schloesing’s method, 1 gram 
yields 108°9 c.c. of nitric oxide. A nitration product, soluble in a 
mixture of alcohol and ether, and therefore suitable for makin 
collodion, is given only by acid of sp. gr. between 1°490 and 1°496, 
It retains the structure of the original cotton, and is entirely soluble 
in ethyl acetate; 1 gram yields 183—194°4 c.c. of nitric oxide. The 
time required to produce the maximum nitration with acid of a 
particular strength is longer the weaker the acid, 2 to 3 hours sufficing 
with acid of sp. gr, 1:50, whilst acid of 1483 requires 120 hours. 
With acid of sp. gr. 1°470, however, the cotton swells up and dissolves 
immediately, and under these conditions nitration is rapid: when 
the syrupy solution is poured into water, a white precipitate, which 
has none of the structure of the original cotton, is thrown down. Acid 
of sp. gr. 1°460 acts only slowly on cotton, but ‘the fibres become very 
brittle, and the product is collected in the form of a pulp. Weaker 
acid has little or no action on cotton. The maximum nitration is 
obtained with a mixture of nitric and sulphuric acids. The result is 
not sensibly affected by the relative proportions of the two acids, even 
if Nordhausen sulphuric acid is used, but a large excess of sulphuric 
acid considerably diminishes the rapidity of the reaction. The product 
has the composition C.,H»» (NO ,),,Oz, retains the appearance of the 
original cotton, is completely soluble in ethyl acetate, but only very 
slightly soluble in a mixture of alcohol and ether. 1 gram yields 
214 c.c. of nitric oxide. C. H. B. 


Nitrogenous Acetone Derivatives. By V. Meyer and A. Janst 
(Ber., 15, 1164—1167).—By heating unsymmetrical dichloracetone 
with hydroxylamine hydrochloride (6 mol.) in aqueous solution, and au 
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‘ee equivalent amount of soda, acetorimic acid, C;H.N.O,, is obtained. It 
ed crystallises from alcohol in small transparent prisms melting at 153°, 
de and from water in small cauliflower-like masses ; it exhibits acid proper- 
he ties, and dissolves in alkalis to a colourless liquid. The silver salt, 
rie C,;H;AgN.O,, is obtained as a white precipitate. When boiled with 
ut strong hydrochloric acid, hydroxylamine hydrochloride is formed in 
at considerable quantity. Acetoximic acid can also be obtained by the 
he action of nitrosoacetone on hydroxylamine. The authors consider the 
re probable constitution of acetoximic acid as NO.CH,.CMe:N.OH, and 
It that the nitrogen in nitrosoacetone may also be present as an oximide- 
ar group (=N—OH). A. J. G. 
es 
. Action of Electrolytic Hydrogen on Bibasic Acids of the 
on Paraffin Series. By L. Barprano and A. Avesst (Gazzetta, 12, 190 


by —195).—In these experiments the authors employed Naudin’s copper- 
zine couple (Bull. Soc. Chim., 36, 275), and Gladstone and Tribe’s 
couple, the zinc and copper being in the proportions 3: 1, but the zinc 
foil was about three times the t':ickness employed by them. 

_ Oxalic acid in 5 per cent. aqueous solution, submitted to the action 


est of Naudin’s couple at 100° for 12 hours, gave glycollic acid amounting 
of to about 7 per cent. of the theoretical quantity. Neutral sodium 
7) oxalate, in 2 per cent. aqueous solution with Gladstone and Tribe’s 


um couple at 100° for 20 to 30 hours, also gave glycollic acid, but only 
= about 1°5 per cent. of the amount indicated by theory. The calcium 


ng glycollate obtained from oxalic acid crystallised with 5 mols. H,O, 
6, whilst that from sodium oxalate crystallised with 4 mols. H,O. 
ble Claus (Bull. Soc. Chim., 1867, p. 358) disputes Church’s statement that 
he the action of nascent hydrogen on succinic acid gives rise to an alco- 

a holic acid: it seemed to be a matter of interest therefore to ascertain 
ng the action of the zine couple on neutral sodium succinate. The results 
1S. were negative; no other acid except succinic could be detected in the 


solution. C. E. G. 


en 
> Formation of Acid Chlorides by aid of Sulphuric Hydroxy- 
ry chloride. By K. Heumann and P. Kocuurn (Ber., 15, 1114—1119).— 
“4 By the action of sulphuric hydroxychloride, SO,(OH)CI, on potassium 
s chromate, chromy] chloride was obtained, but a considerable quantity 
4 of the chromium remained in the retort as an insoluble green mass. 
m4 This insoluble substance owes its formation to a reaction between 
ria chromyl chloride and sulphuric hydroxychloride. 
arf _ Hydrochloric acid gas reacts on dry chromic anhydride, converting 
the it into chromyl chloride, much heat being evolved. 
ery Acid chlorides are not formed by the action of sulphuric hydroxy- 
ids chloride on organic acids, or are formed in small quantity only, the 
| main reaction being the formation of sulphochlorides. In the action 
, of sulphuric hydroxychloride on aromatic hydrocarbons, sulphonic 
acids and sulphochlorides are obtained; the authors regard the forma- 
NNY tion of the first as the normal reaction, and consider the formation of 
wa the sulphochloride to be due to the action of the sulphuric hydroxy- 


chloride on the sulphonic acid first formed. A. J.G 
VOL. XLII. 4k 
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Occurrence of a New Fat Acid in the Nut of the California 
Bay Tree. By J. M. Srinuman and E. C. O’Netii (Amer. Chem. J, 
4, 206—211).—This tree, Umbellularia californica (otherwise known 
as Oreodaphne, Tetranthera, or Laurus californica) is one of the most 
widely distributed, as well as one of the largest and handsomest of the 
valley trees of California. It is evergreen; its wood is much used as 
an ornamental wood in cabinet-work. The leaves when crushed have 
a strong and pungent odour, very pleasant however, when not too 
strong. The same odour, but fainter, is present in the wood when 
freshly cut. The fruit, which is abundant, consists of a berry some. 
what larger than the olive, and of about the same shape, enclosing a 
smooth seed something smaller than an olive. The seed or nut has a 
thin hard shell and a large dry kernel. 

The nuts divested of their fleshy husks and shells were well ground 
in a mortar, and digested with ether, in a percolating apparatus, and 
the ether was then distilled off, leaving the pure fat, which solidified 
on cooling to a hard tallowy mass melting at 31° to 32°, and having 
in the melted state a Sp. gr. of 0°925 at 31°. Its taste is disagreeable, 
producing irritation in the throat, due perhaps to the presence of a 
certain quantity of free acid. The fat dissolves readily in ether and 
in benzene, but only sparingly in alcohol. 

By saponifying this fat with caustic potash and decomposing the 
resulting soap-solution with hydrochloric acid, washing the clear oily 
layer which separates on the surface with hot water, then separating 
and drying it, a white tallowy mass is obtained, smelling faintly 
when cold, but emitting a peculiar, disagreeable, irritating odour when 
heated. Its melting point varied in different preparations from 31° 
to 34°, and its analysis gave 71°24 per cent. carbon and 1191 
hydrogen. Further, by fractionally precipitating an aleoholic solu- 
tion of this acid with alcoholic magnesium acetate, then saturat- 
ing the mixture with ammonia, leaving it at rest, decomposing the 
resulting magnesium salts with hydrochloric acid, ‘and analysing the 
fractions of acid thus obtained, it was found that the fatty acid of the 
nut consists mainly of a member of the acetic series having the com- 
position C,,H,.0,. This acid, the authors designate as “umbellulic 
acid. When purified as completely as possible, it is a white crystalline 
solid of peculiar taste, which irritates the mucous membranes of 
the throat. It distils at ordinary pressures without decomposi- 
tion, giving a limpid distillate which solidifies to a crystalline mass 
on cooling. It boils at 270—275° (uncorrected) under ordinary 
pressure, and at 208—211° under a pressure of 100 mm. [Krafit's 
undecylic or undecic acid, having the same composition, boils at 212°6° 
under 100 mm. pressure ’(Ber., ‘LL: 2219; 12, 1667)). 

The methyl-, ethyl-, and amyl- ethers of umbellulic acid, prepared 
in the usual way by passing dry hydrogen chloride into solutions of 
the acid in the corresponding alcohols, are mobile fragrant liquids, 
the first boiling (after purification by fractional distillation) at 244° to 
246°, the second at 253—255°, and the third at about 25° 


Dibromacrylic and Tribromopropionic Acids. By ‘HL B. 
Hitt and C. W. Anprews (Amer. Chem. J., 4, 177—183).—An abstract 
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of the first part of this paper, describing the dibromacrylic acid obtained 
by decomposing barium tribromopropionate with hydrochloric acid, 
has already been given in this Journal (Abstr., 1881, p. 1030). 
Tribromopropionice acid, C;H;Br,;0,.— When dibromacrylic acid pre- 
ared by the action of barium hydroxide on mucobromic acid is heated 
for eight or ten hours at 100° in sealed tubes with three or four times 
its weight of hydrobromic acid, the needle-like crystals disappear and 
are replaced by rectangular plates of tribromopropionic acid, easily 
purified by successive recrystallisation from light petroleum and carbon 
bisulphide. The acid thus prepared is very soluble in alcohol and ether, 
somewhat less soluble in chloroform, carbon bisulphide, benzene, and 
light petroleum. It dissolves freely in hot water, but on boiling the 
solution it is rapidly decomposed, with formation of hydrobromic acid. 
After repeated crystallisation from carbon bisulphide, the acid melts at 
118°. The silver salt, C;H,AgBr,O., is obtained by precipitation from 
a cold aqueous solution of the acid, in small clustered rhombic plates. 
It is rapidly decomposed by warming with water, with formation of 
silver bromide, but may be dried over sulphuric acid, without 
essential decomposition. The barium and calcium salts dissolve 
readily in cold water, but the solutions are instantly decomposed on 
warming, with formation of bromide. The barium salt is likewise 
almost wholly decomposed when its solution is evaporated over sul- 
phuric acid in a vacuum at ordinary temperatures ; the calcium salt 
appears to be somewhat more stable, as it was obtained by similar 
treatment in dendritic groups of needles ; the mother-liquor however 
contained calcium bromide. 
The dibromacrylic acid, C,;H,Br,O,, obtained by treating this tri- 
bromopropionic acid with barium hydroxide, agrees in melting point 
(85—86°) and all its other properties with that which is prepared 
from mucobromic acid. H. W. 


Crystalline Forms of Manganese Tartronate and of Tar- 
tronic Acid as given by D. Pantanelli. By R. Panepranco 
(Gazzetta, 12, 183).—This.is a note by Panebianco on Pantanelli’s 
measurements of the crystals of these compounds, in which he points 
out various errors and inconsistences. C. E. G. 


Synopsis of the Polybasic Fatty Acids obtained from Ma- 


lonic Acid by Conrad’s Method. By C. A. Biscuorr (Ber., 15, 
1109—-1111). 
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Ethyl Cyanomalonate. By A. Hatter (Compt. rend., 95, 142— 
145).—Ethyl malonate was prepared by Conrad’s method (Annalen, 
204, 126). 32 grams of the ether were mixed with a solution 
of 46 grams sodium in 50 grams absolute alcohol, and a current of 
dry cyanogen chloride passed into the homogeneous mixture until it 
was nolonger absorbed. There is considerable development of heat, 
and the reaction should be moderated by placing the vessel in cold 
water. After saturation with cyanogen chloride, the thick yellow 
liquid is diluted with water and agitated with ether, to remove alcohol 
and unaltered ethyl malonate. The aqueous solution is acidified and 
again agitated with ether. On evaporation of the ethereal solution, 
ethyl cyanomalonate is obtained as a reddish liquid with a distinctly 
acid reaction. It is dissolved in sodium carbonate, filtered, reprecipi- 
tated by addition of acid, washed with water, dried over calcium 
chloride, and distilled in a vacuum. Thus purified, ethyl cyano- 
malonate, CN.CH(COOEt),, is a colourless oily liquid with a pun- 
gent smell and acid reaction, b. p. 120—130° at 25 mm., slightly 
soluble in water, to which it imparts an acid reaction, soluble in alco- 
hol, ether, and alkaline solations. It decomposes carbonates with evolu- 
tion of carbonic anhydride, and when exposed to the air is coloured 
slightly red. Its formation may be expressed thus : CHNa(COOEt), 
4- CNC] = NaCl + CN.CH(COOEt),. The sodium, calcium, and lead 
salts ef the general formulaCN.CM(COOEt), are obtained by the action 
of the ether on the corresponding carbonates. They are crystalline 
compounds soluble in water and alcohol, and resemble the metallic 
compounds obtained by the author and Held from ethylic aceto- 
cyanacetate, and to be described in a subsequent paper. ‘These salts 
also resemble the metallic derivatives obtained by different chemists 
from ethylic acetoacetate and chloracetoacetate. The derivatives of 
these ethers are, however, obtained by the direct action of the 
metals on the ethers, or by treating the latter with solutions of the 
metallic oxides in ammonia or potash, whilst the derivatives of ethyl 
cyanomalonate and acetocyanoacetate are obtained by their action on 
metallic carbonates. It would appear therefore that the introduction 
of the cyanogen group into the molecule of ethyl malonate and aceto- 
acetate, increases the readiness with which they exchange hydrogen 
for metals. C. H. B. 


Transformation-products of Glutaric or Normal Pyrotartaric 
Acid. By O. Bernuemer (Gazzetta, 1882, 281—285).—The object 
of the experiments described in this paper was to examine the deriva- 
tives of glutaric acid intermediate in composition between that acid 
and piperidine. Granting that piperidine is related to pyridine in the 
manner pointed out by Koenigs (Ber., 12, 2341; 14, 1856; this 
Journal, 1879, Abstr., 403), and represented by the following formule :— 
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Pyridine. Piperidine. 
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and that the imide of glutaric acid is a pyridine derivative having its 
nitrogen-atom and its five carbon-atoms linked together in a closed 
chain in the same manner as the piperidine, it follows that the 
replacement ofthe two oxygen-atoms in this imide by four atoms of 
hydrogen must lead directly to the formation of piperidine. 

Glutaric acid, prepared by saponification of trimethylene cyanide, 
was converted into ammonium salt, and this salt, perfectly dried and 
finely pulverised, was heated in a retort placed in an oil-bath. It 
began to boil at 150°, and at 175—180° gave off ammonia and 
water, and was converted into glutarimide, C;H;NO.,, which collected 
as a crystalline mass, partly in the neck of the retort, partly at the 
bottom. This product dissolves in boiling alcohol, and separates on 
cooling in very thin shining scales, which may be obtained perfectly 
colourless by recrystallisation from boiling alcohol, with addition of a 
small quantity of bone-black. 

Glutarimide thus obtained melts at| 151—152°, and sublimes with- 
out alteration at a slightly higher temperature. It dissolves in water 
and in boiling benzene, but is nearly insoluble in ether. Like succin- 
imide, it forms a silver-compound, which is obtained as a crystalline 
powder by boiling the alcoholic solution of the imide with ammoniacal 
silver nitrate and evaporating over sulphuric acid. This silver-com- 
pound, like that of succinimide, when heated in a sealed tube with 
methyl iodide, does not yield a methylated imide, but is reconverted 
into glutarimide. Glutarimide heated with zinc-dust gives off a large 
quantity of ammonia, and yields a hydrocarbon, together with a base 
which appears to be intermediate in composition between pyridine and 
piperidine. 

Glutarimide is attacked by phosphorus pentachloride, slowly at 
ordinary temperatures, more quickly at 50—60°, hydrochloric acid 
being abundantly evolved, and the mass being converted into a dark- 
coloured liquid, which, when shaken with light petroleum, separates 
into two layers, the lower containing unaltered glutarimide, while the 
upper, when evaporated over a water-bath, leaves a residue which 
becomes crystalline after all the phosphorus oxychloride has sepa- 
rated. On distilling this residue with steam, there passes over a very 
white crystalline body, which, when purified by crystallisation from 
dilute alcohol, has the composition C;H¢Cl,N, and appears to be con- 


ccl, CH, 


stituted according to the formula x CH,, inasmuch as when 
CCl CH, 

heated at 150° in sealed tubes with hydriodic acid and amorphons 

phosphorus, it yields a product having nearly the composition of mono- 

chloropiperidine. H. 


Occurrence of a-Hydroxyglutaric Acid in Molasses. By E. 
©. v. Lippmann (Ber., 15, 1156—1158).—The author has succeeded in 
isolating a-hydroxyglutaric acid from the calcium sucrate obtained on 
the large scale in preparing sugar from molasses. The acid was 
identified by its melting point, by its analysis together with that of its 
zinc salt, and finally by conversion into glutaric acid. A. J. G. 
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Tri- and Penta-basic Acids of the Paraffin Series. By C. A. 
Biscnorr and A. Emmerr (Ber., 15, 1107—1107), (cf. Abstr., 1881, 
156 and 579).—By the action of methyl 8-chloropropionate on ethy| 
sodium malonate, methylic diethylic propenyltricarboxylate, 


CH(COOEt),,CHMe.COOMe, 


is obtained, b. p. 268°, sp. gr. 1079 at 17°; it resembles the triethyl! 
salt, and on saponification with potash yields propenyltricarboxylic 
acid. 

By the action of bromine on propenyltricarboxylic acid there has 
been obtained, in addition to the acids previously described, a dilromo- 
pyrotartaric acid (m. p. 127—128°) differing from those already 
known; it dissolves in water, gives a white precipitate with lead 
acetate, and loses all its bromine when treated with silver nitrate and 
nitric acid. 

By treating ethyl monochlorethenylcarboxylate with a 20 per cent. 
alcoholic solution of potash, salts of ethoryethenyltricarboxylie acid, 
OEt.C(COOH),.CH,.COOH, are obtained. 

Ethylic propargylpentacarborylate, 


CH(COOEt),.C(COOEt),.CH,.COOH, 


is readily obtained by the action in the cold of 2—3 grams sodium, 
50 grams absolute alcohol, and 27 grams ethyl chlorethenyltricar- 
boxylate. It boils between 275—280° under 188 mm. pressure. 

A. J. G. 


Solubility of the Different Modifications of Tartarie Acid in 
Water. By E. Leipie (Compt. rend., 95, 87—90).—The curves of 
solubility of dextro- and levo-tartaric acids are identical, and are 
represented by the same two parabolic equations of the second degree. 
The curve changes at 40°, and between 40° and 100° the increase of 
solubility with the temperature is less than between 0° and 40°. The 
identity of the two curves explains the impossibility of decomposing 
racemic acid by fractional crystallisation. The solubility of racemic 
acid is also represented by two parabolic equations of the second 
degree. The curve changes at 35°, but, unlike tartaric acid, the 
solubility increases more rapidly between this temperature and the 
boiling point of the solution (111°), than between 0° and 35°. The 
change of the curve between 40° and 45° in the case of the tartaric 
acids, and between 30° and 35° in the case of racemic acid, indicates 
that at these temperatures the three acids begin to be converted one 
into the other under the influence of heat and water. The followin. 
table gives the amount of the three acids dissolved by 100 parts of 
water at the particular temperatures :— : 
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Tempera- Dextro-andlevo- Anhydrous Hydrated 
ture. tartaric acids. racemic acid. racemic acid, 

0° 115°04 8:16 9°23 

5 120°00 10°05 11°37 
10 125°72 12°32 14:00 
15 132°20 14:97 17°07 
20 139°44 18:00 20°60 
25 147°44 21°41 24°61 
30 156°20 25°20 29°10 
35 165°72 29°37 5409 
40 176°00 37°C0 43°32 
45 18506 43°31 51°16 
50 195°00 50°00 5954 
dd 205°83 57°07 68°54 
60 217°55 64°52 78°33 
65 230°16 72°35 88°73 
70 243°66 80°56 99°88 
75 258°05 89°15 111°81 
80 273°33 98°12 124°56 
85 289-50 107°47 138°19 
90 306°56 117°20 52°74 
95 32451 12731 168°30 
109 343°35 137°80 184-91 

C. EH: B. 


Ethyl Acetoacetate. By C. Duisperc (Ber., 15, 1378—1388).— 
Five atoms of hydrogen in ethyl acetoacetate can be successively 
replaced by bromine. The author denies the existence of ethyl aceto- 
acetate dibromide, C.H,)Br.O;, described by E. Lippmann (Wien. Akad. 
Ber., 1868, 58 [ii], 310), also of ethyl dibromacetoacetate dibromide 
described by C. Conrad (Ann., 186, 232). 

Monobromethyl acetoacetate, C,5HyBrQ , is a dark brown liquid (sp. 
gr. 1511 at 22°), freely soluble in alcohol and ether. It yields a 
cherry-red coloration with ferric chloride and a green crystalline pre- 
cipitate with neutral copper acetate. Copper ethyl monobromaceto- 
acetate, Cu(CgH,BrQs)., is soluble in alcohol, ether, and carbon bisul- 
phide. When heated, it is decomposed into copper bromide, alcohol, 
and probably monobromacetone. 

Dibromethyl acetoacetate is a dark-coloured oil (sp. gr. 1884 at 25°). 
With baryta-water the aqueous solution gives first a claret coloration, 
and afterwards a white precipitate. It resembles the monobromo- 
derivative in its behaviour with copper acetate. 

Tribromethyl acetoacetate, C,H;Br,Q3, has the sp. gr. 2°144 at 22°. 
It is decomposed by heat. 

Tetrabromethyl acetoacetate is a red liquid, sp. gr. 2°401 at 17°. The 
pentabromo-compound is a brown liquid. 

On the addition of alcoholic ammonia to monobromethyl aceto- 
acetate, ethyl hydrowytetrolate is deposited in glistening needles (m. p. 
127°) of a pale yellow colour. The crystals dissolve in ether and in hot 
alcohol, forming fluorescent solutions. With ferric chloride, the alco- 
holic solution gives a red coloration. A better yield of ethyl hydroxy- 
tetrolate is obtained by the action of sodium on a solution of mono- 
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promethyl acetoacetate in anhydrous ether. The ethereal salt is 
saponified by treatment with dilute soda at the ordinary temperature. 
Hydrowytetrolic acid, C,H,Os;, crystallises in white needles soluble in 
alcohol and ether. The aqueous solution gives a blue coloration with 
ferric chloride. It is possible that these bodies are respectively 
identical with the “ethyl succinosuccinate” and “ quinhydronedi- 
carboxylic acid’ described by F. Heermann (Ann., 211, 309). 
Paramidoethyl acetoacetate, formed by the action of aqueous or alco- 
holic ammonia on ethyl acetoacetate, crystallises in monoclinic plates, 
soluble in alcohol and ether. This substance melts at 20°, and boils at 
213°. Its sp. gr. at 30° is 1014. By the action of an excess of 
hydrochloric acid, or sodium hydroxide, or by the action of water at 150°, 
it is split up into acetone, alcohol, ammonia, and carbonic anhydride. 
This compound is therefore identical with that described by Precht 
(Ber., 11, 1193), and is isomeric with the substance which Geuther 
obtained from ethylic ethylacetoacetate (Jena Zeitschr., 1865, 404). 
When ethyl acetoacetate is saturated with dry hydrochloric acid, and 
left at rest for some days, it decomposes into ethyl acetate and ethyl 
carbacetoacetate : 
2CsH»O; — H.O = C,H,O, + CsH Os. 
Ethyl carbacetoacetate is a thick liquid; sp. gr. 1:136 at 27°, b. p. 
290—295°. The alcoholic solution of this ethereal salt does not yield 
any coloration with ferric chloride. w. ©. W. 


Action of Fuming Nitric Acid on Ethyl Acetoacetate and 
Chloracetoacetate. By M. Privrer (Ber., 15, 1154).—A pre- 
liminary notice that the author has obtained ethyl nitrosoacetate and 
ethyl chloronitrosoacetate by these reactions. A. J. G. 


Alkines. By A. Lapensure (Ber., 15, 1143—1149).—Benzoyl- 
piperethylalkeine is obtained as hydrochloride by the action of benzoic 
chloride on piperethylalkine as a snow-white crystalline mass; on 
treatment with hydriodic acid or potassium iodide, it yields the 
hydriodide C,,HjyNO.,HI, crystallising in brilliant plates. The 
platinochloride forms silky interlaced needles, the picrate can be 
crystallised from hot water. 

Phenylglycolylpiperpropylalkeine is prepared by repeated evaporation 
of an aqueous solution of piperpropylalkine mandelate with a little 
hydrochloric acid; the aurochloride, Cj>H,;NO;,AuCl,H, is precipitated 
as an oil solidifying after some weeks to a compact crystalline mass. 

Acetylpiperpropylalkeine is obtained by the action of acetic chloride 
on piperpropylalkine; the aurochloride, CsH,NOAc,AuCl,H, is a 
crystalline precipitate. 

Cinnamyltriethylalkeine (Ber., 14, 1879) is obtained as chloride by 

the action of dilute hydrochloric acid on triethylalkine cinnamate. 
The aurochloride, C,sH.,NO,,AuCl,H, forms an oily mass soon becom- 
ing crystalline. 
Benzoyleonylethylalkeine is prepared by the action of benzoic chloride 
on conylethylalkine as a white crystalline mass; with hydriodiec acid, 
it gives a white curdy precipitate, C\;H.NO,,HI, which can be crys- 
tallised in white nacreous plates. A picrate and platinochloride are 
also obtainable. 
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Diethylpropylalkine unites with methyl iodide with explosive 


violence, yielding a solid substance nearly insoluble in water; after 19: 
conversion into the chloride it gives a crystalline platinochloride, in 
(Cy; H;NOMeCl)., PtCl, and also a crystalline aurochloride. CxE 

Piperpropylalkine iodide is obtained by heating piperpropylalkine I 
with hydriodic acid and amorphous phosphorus for some hours at mo! 
140—150°. It crystallises i in long colourless prisms, sparingly soluble plat 
in cold, readily in hot water. Its composition is either C. sHioNI or ben 
C.H,,NI., the latter perhaps being the more probable, and correspond- a si: 
ing to the constitution NHI(C3Hy)(CsHeL). On treatment with wit! 
silver chloride, all the iodine is replaced, and a readily soluble chloride bril 
obtained ; this unites with auric chloride, yielding an oil which after D 
a time solidifies to long plates of the composition C,H,yNCl,,AuCl; or and 
C.H,;NCh, Au]. colo 

Piperethylalkine iodide, C;H,;N1I, or C;H,;NI., forms brilliant snow- flock 
white plates, readily soluble in hot water. Treated with silver chloride, repl: 
it exchanges only one atom of iodine for chlorine, the resulting iodo- its p 
chloride yielding an aurochloride, crystallising in needles, and a silky 
platinochloride, (C;H,;NICI1).PtCl, or (C;H,,NIC1),PtCh, erystallising 
in yellowish-red interlaced needles. 

Triethylalkine iodide, CsH,NI, or C,Hi;NI,, crystallises in well- (Re : 
formed needles. A 

The great ease with which tropine is converted into tropidine —H. 
suggested that similar substances to the latter alkidines would be 
obtained from the alkines by the action of dehydrating agents, but no 
general method of preparing such bodies could be discovered. Piper- as fe 
propylalkine is not affected by concentrated sulphuric acid; by entir 
heating with concentrated hydrochloric acid at 170—180° and saponi- the | 
fying with potash, a very small quantity of base (b. p. 115—158°) white 
was obtained, in which probably traces of alkidine were contained. chlor 
By the action of hydriodic acid and amorphous phosphorns on piper- 
propylalkine, propylpiperidine (Abstr., 1881, 535) was obtained. Ac 

When triethylalkine is heated with amorphous phosphorus and reply 
hydriodic acid, it behaves quite differently ; the product of the reaction work 
after distillation with potash and neutralisation with hydrochloric prepa 
acid gives with auric chloride a salt, CsH,,N,AuCl,H, crystallising in of 14 
golden-yellow prisms (m. p. 138—140°), and from this would appear mass 
to be an alkidine— vinyldiethylamine, N(C,H;) Ete. 

Piperpropylalkine iodide when distilled with potash, yields as the All 
main product, propylenedipiperidine, C\;H»N2, a yellow oil distilling and , 
between 300° and 315°, insoluble in water, soluble in dilute hydro- opera’ 
chlorie acid, and yielding an aurochloride, C,;H.N,,2AuClH, and a cover 
platinochloride, C,;H2N2, PtCl,Ho. ends j 

Triethylalkine iodide digested with moist silver oxide and distilled sprout 
gives a strongly alkaline liquid, probably ethylenetetrethyldiamine, were | 

N,Et,(C.H,), the aurochloride having the formula emer ae H. In | 

J. G. aspara 

Glycolines and Glycoleines. By C. F. Rorn (Ber., 1, 1149— 9 The y 
1154).—Piperpropylglycoline, CsH,;NOz, is prepared by heating chlor- O5—] 
hydrin and piperidine in molecular proportion for 6—8 hours at 100°, 3 mu 
and subsequently treating the product with potash. It forms colourless J condit 
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crystalline plates, and can be distilled between 223° and 227° under 
195mm. pressure. The aurochloride, C,H,;NO,,HCI,AuCl;, crystallises 
in yellow needles sparingly soluble in water; the hydrobromide, 
C.H,;NO.,HBr, forms thick colourless tables. 

Diethylpropylglycoline, C;H,NO., prepared from diethylamine and 
monochlorhydrin, is a thick colourless oil distilling at 233—235°. The 
platinochloride crystallises in reddish-yellow tables. By the action of 
benzoic chloride, a glycoleine is obtained; this in the free state forms 
a slightly coloured viscous liquid, and does not yield crystalline salts, 
with the exception of the picrate, C,H,,NO,; + CeH,(NO,);.OH, in 
brilliant yellow plates. 

Dimethylpropylglycoline, C;H,;NO., prepared from dimethylamine 
and monochlorhydrin, can be distilled unchanged at 216—217° as a 
colourless oily liquid. The platinochloride forms amorphous yellow 
flocks. By the action of benzoic chloride, two hydroxyl ‘groups are 
replaced by benzoyl: the resulting glycoleine is best characterised by 
its picrate, C;H,,NO.(COPh), + C,H.(NO,)3.OH, erystallising in yellow 
silky plates. The general formula of the compounds is— 


OH.CH,.CH(OH).CH,NR:, 
(R, = Me2,Et2, or the bivalent radical pipery]). A. J. G. 


Acrolein-Carbamide. By A. R. Lreeps (Ber., 15, 1159—1161). 
—H. Schiff has described a crystalline body, acryldiureide, 


C;Hy(CO.N.Hs)., 


as formed by the action of acrolein on carbamide. The author 
entirely fails to confirm the existence of this substance, and finds that 
the product of the reaction is acrolein-carbamide, CO(NH).C;Hy, a 
white amorphous substance sparingly soluble in alcohol, ether, 
chloroform, and carbon bisulphide ; it is decomposed on heating. 
A. J. G. 
Acrolein Carbamide. By H. Scutrr (Ber., 15, 1393--1397).—A 
reply to the criticisms of A. R. Leeds (Ber., 15, 1159) on the author's 
work on acrylureide (Ann., 151, 203).—A specimen of acrylureide, 
prepared by the action of acraldehyde on carbamide, has in the course 
of 14 years undergone a peculiar change, forming a yellow amorphous 
mass (acrylureide), and a white crystalline powder (acryldiureide). 
w. C. @, 
Allantoin and Asparagine in Young Leaves. By E. Scuutze 
and J. Barprert (J. pr. Chem. [2], 25, 145-—158).—The authors 
operated on birch, horse-chestnut, and plane trees. The branches 
covered with buds were cut from the trees in April, placed with their 
ends in water and so left, at the temperature of the room, until the 
sprouts arising from the buds showed no further growth, when they 
were removed from the branches and dried at a moderate heat. 
In all cases, asparagine was found in the extracts. Only a little 
asparagine was obtained from the chestnut, but leucine was detected. 
The young sprouts of the plane tree yielded allantoin to the extent of 
0'5—1 per cent. on the dried leaves. Allantoin was also found, but 
i much smaller quantity, in young plane-leaves grown under normal 
conditions. No urea could, however, be detected. The authors can 
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therefore confirm J. Borodin (Bot. Zeit., 1878, 802), with regard to 
the occurrence of asparagine in leaf-buds. F. L. T. 


Constitution of Benzene and Naphthalene. By A. Ciats 
(Ber., 15, 1405—1411).—The objection which has been raised against 
the formula, 


for the benzene nucleus, viz., that only two isomeric disubstitution 
products of benzene, can be represented by it, is groundless, since 1: 4 
does not correspond with 1: 2 or 1:6. The author points out that the 
facts which are generally cited in support of the symmetrical formula 
for naphthalene, can be easily explained by the asymmetrical formula 


C C 


This formula does not contain the benzene nucleus, but when either 
side of the naphthalene nucleus is split up by oxidation, the other side 
is capable of forming a benzene nucleus, W. C. W. 


Wroblewsky’s Remarks on Benzene Formule. By B. R. Warper 
(Ber., 15, 1411). 


Syntresis of Aromatic Hydrocarbons. By H. Gopscumipt 
(Ber., 15, 1425—1426).—When a mixture of isobutyl alcohol, zine 
chloride, and benzene is rapidly heated to 300°, a fair yield of isobutyl 
benzene is obtained, but if the temperature of the mixture is slowly 
raised, a bad yield results. This is due to the fact that at tempera- 
tures below 300° the zine chloride acts on the butyl alcohol, forming 
condensation products, whilst the benzene takes no part in_ the 
reaction. W. C. W. 


Oxidation of Substitution-products of Aromatic Hydro. 
carbons. Protection of a Group containing Two Carbon- 
atoms. By I. Remsen and W. A. Noyes (Amer. Chem. J., 4, 197—. 
205).—The experiments described in this paper were made with the 
view of ascertaining whether the protecting influence from oxidation 
by chromic acid which negative groups or atoms in the ortho-position 
relativ ely to methyl, have been shown to exert upon that radicle (see 
p. 186 of this volume), extends also to ethyl, propyl, and more com- 
plex residues. The authors experimented on para-diethylbenzene 
prepared by the action of sodium on a mixture of paradibromobenzene 


a 
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and ethyl iodide. This hydrocarbon was converted into a sulphonic 
acid; the potassium salt of this acid by the action of phosphorus 
pentachloride into the corresponding sulphochloride ; and this by the 
action of ammonia into the sulphonamide, CeH,Et(SO,NH:2) Kt, which 


when oxidised by chromic acid yielded the sulphamine-ethylbenzoic 
acid, represented by the formula C,H,Et(SO.NH,)COOH, showing 
Ps 4 


that the ethyl-gronp next to the sulphamine-group was protected from 
oxidation, while the ethyl in the para-position relatively to the same 


negative group, was oxidised. H. W. 


a) Symmetrical Nitrotoluidine. By H. Brecker (Ber., 15, 1138). 
tation —Symmetrical nitrotoluidine is readily obtained by the action of 
e 1:4 alcoholic ammonium sulphide on symmetrical dinitrotoluene. It forms 
ms je yellowish-red needles, melting at 95°, readily soluble in hot water. The 
rmuia } 


hydrochloride crystallises in large prisms. Benzoic chloride reacts 
violently within it, forming a crystalline benzoyl-derivative (m. p. 


177°). A. J..G. 
Diphenylamine-Acraldehyde. By A. R. Lereps (Per., 15, 1158 


—1159).—On gently heating diphenylamine with excess of acraldehyde, 
diphenylamine-acraldehyde, CsH,(C,2H,N),, is obtained as an amorphous 
red mass, readily soluble in chloroform, slightly soluble in alcohol and 
ethyl acetate ; it does not crystallise from any of these solvents. It 
decomposes on heating. Dissolved in glacial acetic acid and treated 
with bromine, it gives a dark red precipitate, probably an addition- 
product. A. J. G. 


Azobenzenedisulphonic Acid. By H. Livpricur (Der., 15, 
1155—1156).—On heating a-azobenzenedisulphonic acid with mode- 
rately concentrated hydrochloric acid for two hours at 150°, paramido- 
benzenedisulphonic acid (sulphanilic acid) is obtained in large 
quantity: so that the a-acid has the constitution— 


rmula 


HMIDT 4 11 4 
, zine S0,;H.C,H,.N : N.C,H,.S0O,H. 

butyl The substance obtained by reducing the a-acid with stannous chloride 
lowly and described (Abstr., 1882, 517) as a-hydrazobenzenesulphonic acid, 
apere is sulphanilic acid. 


ming B-Azobenzenedisulphonic acid has the constitution 
n the 


4 1 1 3 
W. SO,H.C,H,.N : N.C,H,.S0.H. 


ydro- When heated at 150° with hydrochloric acid, it yields para- and meta- 
rbon- amidobenzenesulphonic acids, and it can be prepared by the oxidation 
L97— of a mixture of equal molecules of para- and meta-amidobenzenesul- 
h the phonic acids with potassium permanganate. A. J. G. 

lation 
sition 
e (see 
com- 
zene 


<< 
nzene of the constitution SO,;H.C,H,.N : N.C,H,.SO;H. 


Note.—On the constitution of azobenzenedisulphonie acids see also 

Janovsky (this vol., 835). Two different acids have been described as 

the f-disulphonic acid, that of Limpricht (this vol., 517) being an un- 

erystallisable syrup, and that of Janovsky (Joc. cit.), a crystalline solid 
3 3 
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Dinitrobenzyl Alcohol. By H. Orrn (Ber., 15, 1136—1133),— 

The substance described under this name by Beilstein and Kuhlberg 
: (Annalen, 147, 351) is shown to be paranitrobenzyl nitrate, as it is 
tc # readily obtained by the action of silver nitrate on paranitrobenzene, 
ie. A. J. G, 
. Nitrometacresols. By H. Orrn (Ber., 15, 1130—1132).—These 
substances are best prepared by the action of nitric acid on cresol, both 
being diluted with glacial acetic acid and strongly cooled ; the resulting 
oil can be separated into two bodies by distillation in a current of 
steam. The volatile nitrometacresol [OH : NO,: CH; = 1:2: 3, or 
1:6:3 probably] erystallises in slender yellow needles (m. p. 56°), and 
on precipitation with silver nitrate yields a red silver salt. The non. 
volatile nitrometacresol [OH, : NO.: CH; = 1:4:3 ?] erystallises 
either in slender white needles or in long thick prisms of somewhat 
brownish colour (m. p. 129°). The potassium derivative forms yellow 
plates, the ammonium salt long yellow needles, and the silver deriva. 
tive is obtained as a yellow precipitate. A. J. G. 


Nitroso- and Nitro-metacresol. (Preliminary Notice.) By G. 
Berton! (Gazzetta, 1882, 302—304).—The author prepares the nitroso- 
compound by the method recommended by Stenhouse and Groves for 
the preparation of the nitrosophenols, namely, by gradually adding to 
1 part of metacresol cooled by a mixture of 30 pts. water and ice, a 
quantity of nitrosyl sulphate (NO) HSO,, rather greater than the calcu- 
lated amount. Brown flocks then separate after a few seconds, and the 
reaction is completed in about half an hour. The product, separated 
by filtration, is quickly washed, then dried and purified by crystallisa- 
tion from alcohol or benzene. The nitrosometacresol thus prepared is 
ilentical with that which Wurster and Riedel obtained from nitroso- 
dimethyl-metatoluidine (Abstr., 1880, 109). 

The corresponding nitro-compound is easily obtained by adding an 
alkaline aqueous solution of potassium ferricyanide to an alkaline solu- 
tion of the nitroso-compound, the mixture being kept at boiling heat, 
till the red-brown colour changes to yellow. The liquid after cooling 
is mixed with dilute sulphuric acid, and agitated with ether; the 

resulting ethereal solution is separated and freed from ether by distil- 
lation ; and the nitro-compound is purified by repeated crystallisation 
from boiling water. It forms light yellow needle-shaped crystals, 
melting and turning brown at 128°, soluble in alcohol and in ether, 
and unites with the alkalis, forming well-defined salts, the sodium salt 
crystallising readily in tabular form. 

From the well-known fact that all the monatomic phenols easily 
yield a single nitroso-derivative in which the NO-group occupies the 
para-position with regard to the methyl group, it follows that the 
nitreso-compound above described must have the constitution 


CH;:OH:NO=1:8:4, 


the nitro-compound being similarly constituted. H. W. 


Propyl-metacresol and its Derivatives. By G. Mazzara 
(Gazzetta, 1882, 333—3836).—This phenol, as already stated by the 


ee a 
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8) ae author (p. 838 of this volume), is obtained by the action of anhydrous 
berg magnesium chloride on a mixture of propyl alcohol and metacresol, 
ry - 10 g. of the latter, 7 g. propyl alcohol, and 25 g. of the anhydrous 
ne. chloride being heated for eight or ten hours in sealed tubes at 200— 
G 210°. Thecontents of the tubes are then treated with water and hydro- 
chloric acid, and the oily layer, after being separated from the aqueous 
hese solution by a tap-funnel, is distilled. A small quantity of unaltered 
both propyl alcohol and cresol then passes over below 100°, after which the 
Iting temperature rises quickly to 210—250°, and a very dense oily liquid 
nt of passes over, which is a mixture of propyl-m-cresol with its propylic 
3, oF ether; on treating this liquid with dilute potash, separating the result- 
» and ing solution by a tap-funnel from the undissolved propylic ether, 
—_ then agitating the solution with ether, and acidifying with hydrochlo- 
> ; ric acid, the new phenol is precipitated, and may be purified by recti- 
Ww 1 3 

ellow fication. Propyl-metacresol, C;H;(C;H;)(CH;)(OH), thus prepared is 
-rivae a slightly yellow liquid, boiling at 230—235°, under a pressure of 
G. 734mm. It is soluble in alcohol and ether, slightly soluble in water. 
In a mixture of snow and salt it does not solidify, but becomes very 
By G. thick. With ferric salts, it gives the coloration characteristic of the 
Tr0s0- phenols. 


s fo 1 3 
aboot Propylie propylmetacresylate, CsH;(C;H;)(CH;)(OC;H,), formed as 
08, a above stated, is separated by treating the portions of the product 


boiling between 220° and 250° with dilute potash, which leaves the 
ether undissolved. When purified by repeated rectification, it forms a 
colourless liquid, boiling at 235—240°, lighter than water, having a 
slightly pungent odour, like that of oil of thyme. Heated in sealed 
tubes at 150° with hydriodic acid, it is decomposed, with formation of 
propyl iodide, a heavy liquid boiling at about 190°. 


1 3 

Methylic propylmetacresylate, C;H;(C;H,;)(CHs)(OCHs), is prepared 
by heating equivalent quantities of propyl-metacresol and potassium 
hydroxide dissolved in methyl alcohol, in a reflux apparatus placed in 
a water-bath. It is a yellowish fragrant liquid, boiling at about 226°. 


1 3 

Propylmetacresyl acetate, CsH;(CsH,)(CHs;)(OC,H;O), is prepared 
by treating the phenol with acetic chloride, the action beginning at 
ordinary temperature, and being completed at the heat of a water-bath. 
The product purified by rectification is a liquid having a scarcely per- 
ceptible yellow colour, and faint acetic odour, boiling at 239—241°, 
and of the same density as water; decomposed by boiling potash-ley 
with reproduction of the phenol. 


1 3 

The nitroso-derivative, CsH.(C;H;)(CH;)(OH) (NO), was prepared by 
pouring a potassic solution of 7 g. of the phenol in 14 litres of 
water containing 30 g. potassium nitrite, and decomposing the mixture, 
well cooled with ice, with 30 g. acetic acid, mixed with 180 g. water, 
and cooled in like manner. A white precipitate is thereby obtained, 
which soon becomes coloured and resinous, but may be purified by 
Separating it from the liquid, drying between paper, and washing with 
benzene, which removes the resinous substance, and dissolving it in 
hot benzene, from which it crystallises on cocling in small very light 
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yellow needles, which melt with decomposition at 140°, dissolve with 
moderate facility in alcohol and ether, very sparingly in water, and 
with reddish-yellow colour in aqueous potash. H. W. 


Mesorcinol. By E. Kyecar (Ber., 15, 1375—1378).—Dinitro. 
mesitylene is reduced to nitromesidine by passing sulphuretted hydro- 
gen through the hot alcoholic solution for two days, small quantities 
of ammonia being added from time to time. By the action of sodium 
nitrite on a solution of nitromesidine in dilute sulphuric acid, nitro. 
mesitol (hydroxynitromesitylene) is produced. Nitromesitol, CyH,,NO,, 
is deposited from a warm aqueous solution in yellow-coloured plates 
(m. p. 64°), which are soluble in alcohol and ether. This compound 
is volatile in a current of steam. On reduction with tin and hydro. 
chlorie acid, amidomesitol is formed. The hydrochloride crystallises 
in colourless needles, which turn brown on exposure to the air. 

Mesorcinol, CSHMe,(OH)., obtained by the action of sodium nitrite 
on an aqueous solution of amidomesitol hydrochloride, sublimes in 
white lustrous plates (m. p. 149°; b. p. 274°). The crystals are soluble 
in ether and in hot water. The solution reduces ammoniacal silver 
nitrate at the ordinary temperature. Ferric chloride produces a green 
coloration and a greyish precipitate. On distilling this mixture in a 
current of steam, Fittig’s hydroxyisoxyloquinone (Annalen, 180, 23) is 
obtained. 

Fluorescent condensation-products are formed when mesorcinol is 
treated with warm sulphuric acid. A phthalein of mesorcinol has 


not yet been prepared. W. C, W. 


Nitro-products of the Catechol Series. By P. Wesetsky and 
R. Benepikt (Monatsh. Chem., 3, 3886—393).—A dilute ethereal solu- 
tion of catechol (10 grams) is treated with red fuming nitric acid 
(4 c.c.), and after 24 hours the product is washed with water, sepa- 
rated, the ether distilled off, and the residue distilled with steam. In 
this way a volatile mononitrocatechol passes over; it crystallises from 
alcohol in long soft bright yellow needles melting at 86°, moderately 
soluble in water; the solution is coloured deep purple-red by potash, 
and then turns brown on standing in the air; barium hydroxide gives 
a red precipitate, which becomes blue with excess of the reagent. 
Concentrated nitric acid acts violently on nitrocatechol, with the for- 
mation of carbonic anhydride and oxalic acid. From the residue from 
the distillation with steam, a non-volatile mononitrocatechol can be sepa- 
rated by extraction with ether and crystallisation from xylene. It 
forms long yellowish needles melting at 168°. 

Eugenol, prepared from oil of cloves by Wassermann’s method 
(Annalen, 179, 369), is treated with nitric acid in a similar manner to that 
above described, and the excess of nitric acid precipitated from the pro- 
duct by the gradual addition of alcoholic potash ; the supernatant liquid 
is then poured off from the potassium nitrate, and the nitroeugenol pre- 
cipitated as potassium derivative by the further addition of alcoholic 
potash. The nitroengenol is set free from the precipitate on the addi- 
tion of dilute sulphuric acid, and is purified by crystallisation from 
boiling light petroleum. It forms large brilliant triclinic crystals 
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with (melting at 43—44°), closely resembling potassium dichromate in appear- 
and ance, sparingly soluble in water, easily in alcohol and ether. It can 
W. be distilled without decomposition, and is volatile with steam. With 
potash, it forms a salt with metallic lustre, which dissolves in water 
ritro- with an orange-red colour; with barium hydroxide, a flocky precipitate 
ydro- is formed. Nitric acid completely destroys nitroeugenol. When 
tities nitroeugenol is warmed with tin and hydrochloricacid,a violentreaction 
dium takes place, and amidochlorhydroeugenol hydrochloride, 
| C;H,C1.C,H(OH)(OMe).NH,,HCl + H,0, 
1 3) 
slates is formed; it crystallises from water in white needles or leaflets ; 
ound ammonia in small excess produces a pure white flocculent precipitate ; 
ydro- with a large excess, the liquid becomes dirty violet. The precipitate 
illises dissolves in boiling water with partial decomposition ; but crystallises 
from alcohol in a cluster of iridescent leaflets. 
ritrite Amidochlorhydroeugenol, C;H¢C1.CsH,(OMe)(OH).N Hy, melts at 97°, 
es in and can be distilled. Ammonia gives a transient yellow colour to the 
luble aqueous solution. The solution in dilute nitric acid gives no precipi- 
silver tate with silver nitrate until it is warmed, when silver chloride sepa- 
green rates. When heated with acetic anhydride (2 pts.) and anhydrous 
2 in a sodium acetate (4 pt.), nitroengenol is easily converted into nitro- 
23) is aceteugenol, CsH5.Cg>H2(OMe)(OAc).NO;, which crystallises from alco- 
hol in clear glistening tablets (triclinic), melting at61°. By the oxida- 
nol is tion of nitroacetoeugenol with permanganate at 70° (Tiemann’s method, 
| has Ber., 9, 418), a nitrovanillic acid, CsH.(COOH)(OMe)(OH).NO,, is 
W. formed ; it forms yellow needles melting at about 202°; above this 
point there is a crystalline sublimate, having the odour of vanilla: it 
y and dissolves in boiling water witb a yellow colour, and crystallises out on 
| solu- cooling. The ammoniacal solution is deep orange-yellow. This nitro- 
> acid vanillic acid is apparently isomeric and not identical with Tiemann’s 
sepa- (Ber., 9, 148). From the nitration of pyrogallol, the authors have 
a. In obtained only Barth’s mononitropyrogallol. D. A. L. 
| from 
rately Combination of Mono- and Bi-basic Acids of the Paraffin 
otash, Series with Phenols. By M. Nencki (J. pr. Chem. [2], 25, 273— 
gives 284).—The author follows up previous communications on this subject 
agent. (Abstr., 1881, 591, 811). As resaurin is produced by heating 
e for- resorcinol and formic acid with zine chloride, so is a substance ob- 
> from tained, having the properties of aurin, when phenol and formie acid 
» Sepa- are heated in presence of the same reagent ; this substance is identical 
e. It with the aurin obtained by heating phenol and oxalic acid with sul- 
phuric acid. In like manner as phenol and resorcinol yield aurin and 
rethod resaurin, so cresol, when treated in the same way, yields cresaurin ; 
to that to this the formula C.,H oO; has been given. Cresaurin is a bright 
he pro- red amorphous powder, similar in properties to aurin, it dissolves 
liquid readily in glacial acetic acid, forming a yellow solution; it is less 
ol pre- soluble in alcohol and ether, and but sparingly in dilute acetic acid. 
eoholie It dissolves readily in solutions of the fixed alkalis to a magenta 
> addi- colour, passing to blue. 
1 from Orcinaurin is obtained by melting together one part of formic acid, 
rystals one of anhydrous orcinol, and two of zine chloride; when 20 grams 
VOL. XLIL, 41 
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of orcinol are used, two hours’ heating on the water-bath is sufficient 
for the reaction; the melt is thrown into water, which dissolves the 
zine chloride and unattacked orcinol, the new product being left as an 
amorphous powder. It crystallises from glacial acetic acid in brownish- 
red needles, of the formula C..H,,O;. In order that this product should 
correspond with resaurin in the same manner as cresaurin corre- 
sponds with phenaurin, it should have the formula C,H»O,. It is, 
therefore, deficient in one molecule of water— 


C»H,,0; + H,O = CHO. 


Orcinaurin is easily soluble in ether, alcohol, and glacial acetic 
acid, insoluble in water; it possesses many of the properties of 
resaurin. When heated with glacial acetic acid and dry sodium 
acetate, it yields C..H,,0;Ac, as a pale red amorphous powder. The 
attempt to obtain an acetyl derivative of resaurin was not successful. 

The synthesis of aurin and its homologues offers a confirmation of 
the views of E. and O. Fischer, that aurin on the one hand and para- 
rosaniline on the other are hydroxyl- or amido-derivatives of tri- 
phenylmethane (Abstr., 1879, 326, 384). 

The behaviour of formic acid towards phenol when heated with zine 
chloride is similar to that of the same acid towards aniline or guanidine. 

Weith shows that Hofmann’s methenyldiphenyldiamine is obtained 
by merely heating formic acid with aniline, and the heating of the 
salts of aniline or guanidine and formic acid with phenol in presence 
of a dehydrating agent, splits off the CH residue, and thus throws 
light on the formation of the aurins from formic acid and phenols. 

J. F. 

Cholesterin. By E. Scuvtze and J. Barsrert (J. pr. Chem. [2), 
25, 159—180).—The occurrence of cholesterin in plants has been 
observed firstly by Beneke (Ann. Chem. Pharm., 122, 249), and sub- 
sequently confirmed by Hoppe-Seyler, Hesse, and others. 

The authors, in examining the seeds and shoots of the yellow lupine 
(Lupinus luteus), found two varieties of cholesterin, the one in the 
cotyledons of the plant—and this modification they consider cannot 
distinctly be said to be a new one—the other in the shoots of the 
plant, showing different reactions from the other previously described 
cholesterins ; this the authors propose to call caulosterin. The follow- 
ing numbers of the cholesterin group have now been described :— 


Melting point. 


1. Ordinary cholesterin........ 145—146° 

2. Phytosterin (O. Hesse) .... 132—133 

3. Paracholesterin (Reinke and Leevorotatory. 
Rodewald)........ eoswen 134—134'5 | 

0 SOR, 6.5 60:4 90-0004 008 158—159 J 

5. Isocholesterin..........++.. 138—138°5 Dextrorotatory. 


All these bodies, except isocholesterin, give the colour reaction with 
sulphuric acid and chloroform. F. L. T. 


Nitrated Cresylethylic Oxides. By E. Kayser (Ber., 15, 1132— 
1134).—The mononitrocresylethylic oxides are best prepared by treat- 
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ing the respective ethers with 2—6 parts of nitric acid, both ether 
and acid being diluted with its own volume of glacial acetic acid, and 
cooled to — 10° to — 15°. Any dinitroether formed at the same time 
can be removed by treatment with alcoholic ammonia, which, whilst 
converting the dinitro-compounds into dinitrotoluidines, is without 
action on the mononitro-bodies. 

Mononitro-orthocresylethylic owide, C;H;(NO,)Me.OEt (m. p. 71°), 
erystallises in long straw-yellow needles. Alcoholic ammonia at 150 
—200° is without action on it. Further nitration converts it into the 
dinitro-compound, melting at 51°. This latter on treatment with alco- 
holic ammonia is converted into dimetanitro-orthotoluidine, melting at 
908°, whose constitution has been previously determined. 
Mononitrometacresyl ethyl oxide, melting at 54°, crystallises from 
alcohol in colourless needles, and is not affected by alcoholic ammonia 
at 100°. 

Mononitroparacresylethylic owide [CH,; : NO, : OKt = 1:3: 4] is 
liquid ; it was also prepared by the action of ethyl bromide on the 
silver derivative of metanitroparacresol. A. J. G. 


Amidocresylethylic Oxides. By E. Kayser (Ber., 15, 1134— 
1136).—These are prepared from the corresponding nitro-ethers (see 
preceding abstract) by treatment with tin and hydrochloric acid. 
Their most important properties and derivatives are shown in the 
accompanying table :— 


o-Series. m-Series. p-Series. 


Free base ....| Liquid ....++0ee++- Liquid ..........| M.p. 40—41°. Crys- 
tallises in white 
needles, not readily 
soluble in water ; 
does not crystallise 
well from ether, 
alcohol, or benzene. 


Hydrochloride | CgH,;NO,HCI, silky | Brilliant broad | Fine silky needles. 


plates. plates. 
Sulphate ....| (CgH,,;NO).,H,SO,, | Large quadratic | Fine silky needles. 
readily soluble tables; effloresces 
needles. readily. 
Nitrate ......| Slonderneedles,readily| ......... coceoes.| Satiny plates. 
soluble. 
Oxalate...... Silvery jagged plates. | Red tables. — 
Platinochlo- | Clear yellow crystal- — — 
ride line precipitate. 
Aceto-com- | Crystallises from | Moderately soluble | Crystallises from water 
pound water in rhombic in hot water; in brilliant white 
plates; from ether| crystallisesin in-| plates, apparently 
in large tables;| terlaced needles,| volatilewithaqueous 
from benzene in m. p. 114°. vapour ; m.p. 106°5°. 
small cubes; m. p. 
108°. 


Diamido-p-cresylethylic owide [OEt : NH,: CH; : NH, = 1:2:4:6] 
412 
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is prepared by reduction of dinitro-paracresylethylic oxide (m. p. 75°); 
it is a colourless oily liquid of agreeable odour, and can be distilled 
unchanged. The hydrochloride, C;H,Me(NH,).(OEt),HCl, crystal. 
lises in fine white silky needles, readily soluble in water. gh 
» JG, 
Benzylmetacresylic Oxide. By H. Orrn (Ber.,15, 1129—1130). 
—Benzylmetacresylic oxide prepared by the action of the potassium 
derivative of metacresol on benzyl chloride, melts at 43°, boils at 300— 
305°, erystallises in fine white plates, and is readily soluble in alcohol, 
ether, and benzene. A, J. G, 


SulphocinnamicAcids. By Crasn Patmer (Amer. Chem. J., 4, 
161—169).—Two of these acids are obtained by the action of fuming 
sulphuric acid on cinnamic acid at ordinary temperatures, the chief 

4 


‘= 


1 , 

product being the para-acid, SO,H.C,H,.CH : CH.COOH, while the 
other is regarded by Rudnew (this Journal, 1875, p. 76) as the meta- 
acid, though from analogy the formation of the ortho-acid would 
appear more probable. The best yield of these acids is obtained by 
the use of sulphuric acid containing 20 per cent. of sulphuric anhy- 
dride. The two acids are most readily separated by converting them 
into barium salts, that of the para-acid being much the less soluble of 
the two. 

By converting the barium salt of the para-acid into the correspond- 
ing potassium salt, and gently heating the latter with phosphorus 
pentachloride, paracinnamice sulphochloride, COC\.CsHy.C,H,.SO,Cl, is 
obtained as a semi-fluid mass, which crystallises on cooling, and is 
converted by aqueous ammonia into the corresponding sulphonamide, 
CONH,.C;H,;.C,H,.SO,NH,. This’‘amide, when purified by three or 
four crystallisations from hot water, forms clusters of needles easily 
soluble in hot, less in cold water, melting at 218°. 

By oxidation with chromic acid mixture, this sulphonamide is con- 
verted into an acid, C;,H,NSO,= SO,NH,.C,H,.COOH, the barium 
salt of which, C;H;BaNSO,, is very soluble in water, and crystallises 
therefrom in granular aggregates. 

Parasulphamine-cinnamic acid, 


C,H,NSO, = SO,NH,.C,H,.0,H,.COOH, 


is formed by heating the amide just described with soda-ley as long as 
ammonia continues to be evolved. On neutralising the resulting 
solution with hydrochloric acid to throw down any undecomposed 
amide, and treating the filtered liquid with excess of hydrochloric 
acid, the sulphamine-cinnamic acid separates as a crystalline precipi- 
tate, and may be obtained by recrystallisation from boiling water in 
long needles. This acid is but slightly-soluble even in hot water. 
Alcohol dissolves it readily, ether with difficulty. At 250°, it decom- 
poses without melting. Its barium and calcium salts were obtained 
by neutralisation. The former crystallises in thick needles containing 
(C,H,SO,N).Ba + 2H,0; the latter in clusters of slender needles con- 
taining (C,H,SO,N);Ca + H,0. : 

By oxidation wtih chremic acid mixture, parasulphamine-cinnami¢ 


—— 
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acid is converted into the acid C;H,NSO\, likewise obtained, as above- 
mentioned, by oxidation of the sulphonamide. 

Metasulphocinnamic acid (?).—The barium salt contained in the 
solution from which the parasulphocinnamate had crystallised out was 
converted into a sulphonamide as above described for the para-com- 
pound, and this product was submitted to oxidation with potassium 
permanganate, but the results thereby obtained were not definite 
enough to lead to any satisfactory conclusion respecting the constitu- 
tion of the acid. On fusing it with potassium hydroxide, no salicylic 
acid could be detected in the product, so that it does not appear to be 
the ortho-acid. H. W. 


Derivatives of Parahydroxy-metatoluic Acid. By R. W, 
Manon (Amer. Chem, J., 4, 186—188).—This acid, 


ene 4 

C,H;(OH)Me(COOH), 

is most readily prepared by the method of Remsen and Iles, viz., by 
oxidising a-xylenesulphonamide and fusing the resulting sulphamine- 
toluic acid with potassium hydroxide. It erystallises.in long colour- 
less needles having the composition 2C,H,O,; + H,O, and melting 
at 174°5° (after drying at 120°). By boiling it in quantities not 
exceeding a gram at a time, with strong nitric acid till it is com- 
pletely dissolved, then immediately checking the action by copious 
addition of water and rapid cooling, a nitro-acid, 


C.H.(NO,)(OH)Me.COOH, 


is obtained, which dissolves very freely in alcohol, especially when 
hot, yielding an intensely yellow solution, from which it separates in 
slender needles melting at 86—87°. It is very soluble also in ether, 
moderately soluble in water, and volatilises with steam. 

Calcium nitrohydroxytolwate, {C,H,(NO,)(OH) Me.COO},Ca,4H,0, 
prepared by boiling the nitro-acid with finely powdered calespar, is 
soluble in water, yielding a deep red solution, from which it crystal- 
lises in groups of slender yellow needles, which give off their water, 
and acquire an orange-colour when heated. ‘The anhydrous salt 
explodes at a higher temperature. The barium salz, 


(C,H,NO;),.Ba + 4H,0, 


prepared in like manner, dissolves with red colour in water, and 
crystallises in stellate groups of slender orange-yellow needles. 
The anhydrous salt is crimson, somewhat hygroscopic, and explodes 
when heated. 

The crystals of the nitro-acid, when heated in water, partly dissolve 
and are partly converted into a brownish-yellow oil having the same 
composition as the crystals, and melting, after solidification by cooling, 
at the same temperature. Both the oil and the crystals dissolve in 
ammonia, forming a red solution which contains the ammonium salt 
of the nitro-acid, gives off ammonia when treated with caustic soda, 
- yields a precipitate of the nitro-acid when treated with hydrochloric 
acid, 

The ammonium salt crystallises from solution in arborescent groups 
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of fine yellow needles, changing to orange when exposed to moisture 
and exploding when heated. The sodium salt exhibits similar 
characters. The nitro-acid when precipitated by a stronger acid 
from the solution of one of its salts is pure white, but soon turns 
yellow. All the salts, as well as the acid itself, have great tinctorial 
power. H. W. 


Decomposition of Tropine. By A. Laprnsure (Ber., 15, 1140 
—1142; cf. Ber., 15, 1028).—The action of a large excess of bromine 
(5 mols.) on tropidine hydrobromide at a temperature of 165° yields 
dibromopyridine in large quantity. Its identity was proved by an 
exhaustive comparison of its properties with the dibromopyridine pre- 
pared from piperidine. As ethylene bromide is formed at the same 
time, it follows from these and the author’s earlier results that 
tropidine is ethylenehydromethylpyridine, C;H¢(C,H,)N Me. oa 


Rotatory Power of Tyrosine and Cystine. By J. Maurayer 
(Monatsh. Chem., 3, 343—347).—An examination of tyrosine yielded 
the following results with Wild’s polaristrobometer in 2-decimeter 
tubes. 

I. Solution in hydrochloric with 21°07 per weight of HCl; concen- 
tration = 451 grams to 100 c.c.; temperature = 16°20° C. a= 
0°72°, [a@]p = — 7°98". 

II. Solution in potash with 11°598 per cent. weight KHO. 


1. Cone. = 5°80, ¢ = 20°5° C., a = — 1:045°, [a]p = — DOL. 
2. Cone. = 11°51, ¢ = 161° C., a = — 2°040°, [a]p = — 886°. 


Cystine is strongly levorotatory. D. A. L. 
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Cystine. By K. Ki'zz (Ber., 15, 1401).—Cystine deviates the ray 
of polarised light 142° to the left. It is therefore, optically twice as 
powerful as grape-sugar. 


: Derivatives and Constitution of Opianic and Hemipinic 
' Acid. By R. Weascnetwer (Monatsh. Chem., 3, 348-—380).—From 
previous work on this subject it was a matter of conjecture whether 
the carboxyl-groups are ortho or para to one another; the author has 
undertaken the solution of this problem. 

Potassium opianate, CH ,KO;, erystallises either in granules or 
short prisms with 3} mols. H,O, or in thin brittle leaflets or thick 
long white prisms, with 24 mols. H,O, or in large feebly yellow rhombic 
plates with 1 mol. H,O; the water of crystallisation is driven off at 
100° in each case. This salt is soluble in water aud alcohol, only 
sparingly in absolute alcohol. Silver opianate is best prepared by pre- 
cipitating a solution of potassium opianate with silver fluoride; it is 
at first precipitated in hemispherical groups of small prisms, but 
usually forms a magma of white prisms, which turn yellow on 
exposure to light. Methyl opianate is made by shaking together 
silver opianate, methyl] alcohol, and methy] iodide (theoretical quantity), 
and leaving the mixture for some time. It crystallises from methyl 
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alcohol in large hexagonal plates, or in tufts of needles; from alcohol 
in long flat obliquely cut needles; from ether in thick four-sided 
tables or very short, thick, oblique prisms. It is easily soluble in 
most ordinary solvents, except water, in which it is but sparingly 
soluble. It softens at 63°, melts at 83—85°, and remains fused for 
some time even at the ordinary temperature. When carefully heated 
it partially sublimes. It is easily saponified by potash, or by pro- 
longed boiling with water. If methyl opianate is very carefully oxi- 
dised with aqueous permanganate, it is partially converted into an 
acid methyl hemipinate. This the author designates as the a-acid 
methyl hemipinate; it is moderately soluble in water, and crystallises 
from it in long, narrow, flat, brittle, glistening needles (m. p. in water 
of crystallisation 96—98°; dry substance, 121—122°), easily soluble 
in most ordinary solvents, sparingly in carbon bisulphide, and almost 
insoluble in light petroleum. The aqueous solution gives a pale 
yellow-brown precipitate with ferric chloride, and decomposes potas- 
sium carbonate with evolution of carbonic anhydride. Sodium methyl 
hemipinate forms white crystals, which decompose at 200°. Its 
solution precipitates ferric chloride, silver nitrate, and lead acetate, 
in the last case the precipitate is soluble in excess of the reagent. 
This ethereal salt saponifies with potash, yielding hemipinic acid. By 
passing a current of hydrochloric acid gas through a methyl alcohol 
solution of hemipinic acid, and warming, the author has prepared 
another B-acid methyl hemipinate (m. p. 137—138°), which is easily 
soluble in water, other solubilities like the g-derivative. It crystal- 
lises from acetic acid in moss-like masses, from ethyl alcohol and 
benzene in ramifications of ill-formed needles, from alcohol in stellate 
groups of prisms, and from benzene in plates. It contains no water of 
crystallisation, and gives no precipitate with ferric chloride. There 
are therefore two isomeric acid methyl hemipinates, and hemipinic 
acid can be thus represented, C;,H.(QMe).(COOH),.{ COOH : COOH 
=1:2]; opianic acid, COH.C,H.(0Me),COOH [COH : COOH = 
1:2]; a-acid methyl hemipinate, 


C,H,(OMe),(COOH).COOMe[COOH : COOMe: Me: Me: = 


1:2:3:4] ; B-acid methyl hemipinate, [COOMe : COOH: Me: Me 
=1:2:3: 4]. 

When heated, both acid methyl hemipinates yield hemipinic anhy- 
dride. Hemipinic anhydride is easily soluble in most solvents, 
moderately in ether, sparingly in carbon bisulphide, and not at all in 
light petroleum ; it generally crystallises in needles. 

By distilling the a-ethereal salt with lime, the author obtains a 
mixed product, from which he isolates methyl [3 : 4] dimethoxybenzcate 
(m.p. 164—165°) ; guaiacol, recognised by odour and by ferric chloride 
lead acetate, and ammoniacal silver nitrate reactions; methylnorhemi- 
pinie acid, melting at 153—155° with evolution of gas, very soluble in 
water, sparingly in ether; violet coloration with ferric chloride; 
wovanillic acid, needles melting at 236—238°, easily soluble in ether, 
sparingly in water. By the action of strong hydrochloric acid, a-acid 
methyl hemipinate is decomposed, passing through the following 
Stages (all these substances have been identified); hemipinic acid, 
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methylnorhemipinic acid, C;H.(COOH).(OMe).OH [OH : OMe = 
3 : 4], isovanillic acid, C,H.(COOH)OH).OMe [1 : 3: 4], and (3: 4). 
dihydroxybenzoic acid. The author has tried the decomposition of 
hemipinic acid with hydriodic acid, and obtained results analogous to 
those of Wright and Beckett. D. A. L. 


Ethylic Benzylchloromalonate. By C. A. Biscnorr and 
A. Emmerr (Ber., 15, 1112—1114).—By the action of cold alcoholic 
ammonia on ethylic benzylchloromalonate, benzylchloromalonamide is 
formed; it crystallises in white needles united in nodular masses, is 
soluble in alcohol, melts at 80°, turns brown at 180°, and is decom- 
posed at 210—220°. A. J. G. 


Benzoyl-derivatives of the Xylenesulphonamides. By R. 
W. Manon (Amer. Chem. J., 4, 192—197).—The investigations of 
Remsen and Iles (Amer. Chem. J., i, 33), and of Jacobsen (Ber., 1877, 
1009), have shown that the a- and @-sulphonamides obtained from 
metaxylene have the following formule :— 


1 2 4 1 2 6 
SO.NH,.C,;H;.Me.Me. SO.NH,.C,H;.Me.Me. 
a B 


In the f-amide therefore, both the methyl-groups are in the ortho. 
position with respect to the group SO,NH,. Now Remsen has shown 
in numerous instances that in such a position the methyl-groups are 
protected from the action of oxidising agents, whereas in the meta- 
and para-positions they are attacked and oxidised to COOH. Accord- 
ing to Jacobsen however (Ber., 11, 891), this B-amide conducts itself 
just like the a-amide, being converted by chromic acid into a mono- 
basic acid. It seemed therefore desirable to obtain a considerable 
quantity of the pure 8-sulphonamide, in order to make an exact study 
of its behaviour under the influence of oxidising agents. Its direct 
separation from the a-amide being extremely difficult, the author 
endeavoured to effect the separation by first converting the mixed 
amides into their benzoyl-derivatives, which it was hoped would exhibit 
more decided acid properties (as found by Anna Wolkow in the case of 
the benzoyl-derivatives of the toluenesulphonamides), and so might 
yield salts separable by crystallisation. 

For this purpose the mixed sulphonamides were heated with benzoic 
chloride at 150—160° in an oil-bath till gas ceased to be given off, 
the black cakes left in the flask were dissolved in hot alcohol, and the 
product was recrystallised from water and alcohol, whereby it was 
obtained in short colourless needles melting at 149—151°. This 
recrystallised product when heated with alcoholic potash yielded the 
simple a-xylene-sulphonamide. It also dissolved easily in ammonia, 
and the ammoniacal solution, after being freed from excess of ammonia, 
gave with bariwm chloride a white crystalline precipitate of barium 
a-benzoylaylene-sulphonamide, (CsH;Me,.8O.NBz).Ba, which separates 
from solution in slender colourless needles, sparingly soluble in water. 


The caleiwm salt, (CsH;Me,.SO,NBz),Ca + H,0, prepared by boiling the 
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acid with pulverised calespar, crystallises in slender needles, soluble 
in alcohol and ether, sparingly soluble in water. 
When mixtures of the a- and §-xylenesulphonamide (containing a 
large proportion of the latter) were heated with benzoic chloride, a 
uct was obtained, the ammoniacal solution of which yielded, on 
addition of hydrochloric acid, a gummy mass, from which by repeated 
crystallisation from alcohol, several crops of #-benzoylxylenesulphon- 
amide were obtained ; and after the removal of these, and subsequent 
evaporation to near dryness, an oily substance separated, which solidi- 
fied toa clear brownish-yellow gum still holding in suspension crystals 
of the a-benzoylamide. This oily substance dissolved easily in 
ammonia and in alkaline carbonates, and was reprecipitated therefrom 
by hydrochloric acid; when boiled in water with carbonate of 
barium or calcium, it yielded solutions from which hydrochloric acid 
reprecipitated the original oil, leaving a solution containing barium 
or calcium. From these reactions, it may be inferred that the oily 
substance consisted mainly of B-benzoylxylenesulphonamide; but it 
was not obtained pure enough to yield definite results. H. W. 


Action of Dichlorethyl Oxide on Benzene in Presence of 
Aluminium Chloride. By E. Waas (Ber., 15, 1128—1129).—This 
reaction yields diphenylethane and triphenylethane, CoHys, a red oil 
with violet fluorescence boiling above 360°, and readily soluble in 
rtho- ether. The course of the reaction was experimentally shown to be as 
hown follows: the aluminium chloride first converts the dichlorethyl oxide 
S are into monochloraldehyde, which, reacting with the benzene, forms 
meta- first monochlorodiphenylethane, and finally triphenylethane. 

cord- A. J. G. 
itself Carbostyril. Part III. By P. Frieptinper and A. Weinpera 
nono- (Ber., 15, 1421—1426).—Good yields of ethylcarbostyril are obtained 
rable by the action of sodium ethylate on monochloroquinoline, or by the 
study action of ethyl iodide on carbostyril silver, C,\H,NOAg. Attempts to 
lirect prepare ethylcarbostyril from ethyl amidocinnamatie or ethylamido- 
athor cinnamic acid were unsuccessful. 

nixed Ethyl orthamidocinnamate is formed when a hot alcoholic solution 
chibit of ethyl nitrocinnamate is reduced with tin and hydrochloric acid. 
se of After removing the tin from the crude product by means of sulphur- 
night etted hydrogen, the ethereal salt is precipitated in pale yellow needles 
(m. p. 77°) by the addition of sodium acetate. The crystals dissolve 
nzoic freely in the usual solvents, forming yellow solutions, which exhibit a 
n off, greenish-yellow fluorescence. The hydrochloride is sparingly soluble 
d the in hydrochloric acid. The neutral solution turns yellow when heated, 
was owing to partial dissociation; on cooling, the solution again becomes 
This colourless. The acetic derivative is deposited from its alcoholic solu- 
d the tion in white needles (m. p. 137°). Ethyl amidocinnamate is decom- 
lonla, posed by hydrochloric acid at 120°, carbostyril being formed. 

Lona, When a cold alcoholic solution of ethyl nitrocinnamate is treated 
urium with zine-dust and hydrochloric acid, hydrocarbostyril (m. p. 163°) is 
rates produced. 

vater. Ethylearbostyril is not readily attacked by acid reducing agents. 
g the By sodium amalgam, in the cold, it is converted into dihydroethy)- 
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carbostyril, but if a hot solution is used, then in addition to dihydro. 
ethylearbostyril an unstable ethereal salt of hydrocarbostyril and a 
small quantity of an oily liquid, probably tetrahydroethylcarbostyril, 
are produced. 

When bromine-vapour acts on ethylcarbostyril, monobromomethyl. 
carbostyril is formed together with other products. This bromo-de- 
rivative crystallises in white needles melting at 93°. It is decomposed 
by hydrochloric acid, yielding methyl chloride and bromocarbostyril 
melting at 266°. 

Bromine-water acts on carbostyril, forming mono- and dibromo-sub. 
stitution products. Dichlorocarbostyril, prepared by boiling a 
solution of carbostyril in acetic and hydrochloric acids with potassium 
chlorate, crystallises in white needles melting at 249°. It is converted 
into trichloroquinoline, C,H,Cl,N, by the action of phosphorus penta. 
chloride. This body is deposited from alcohol in needle-shaped 
erystals which melt at 160°5°. It is soluble in strong hydrochloric 


acid, but is reprecipitated on the addition of water to the solution. 
W. C. W. 


Synthetical Amylnaphthalene. By T. Luone (Gazzetta, 12, 
209—211).—By the action of phosphorus and hydriodic acid on 
lapachic acid, Paternd obtained a hydrocarbon (b. p. 304—306°) 
which he considered to be amylnaphthalene. For the sake of com. 
parison, the author has prepared amylnaphthalene synthetically by 
acting on a mixture of a-monobromonaphthalene, amyl bromide, and 
ether with metallic sodium. The action is most energetic at first, but 
when it becomes quieter the mixture is boiled for several hours, the 
ether distilled off, and the residue submitted to fractional distillation. 
The portion passing over between 290° and 315°, after repeated distilla- 
tion over sodium, yields amylnaphthalene boiling at 303°. The picric 
acid compound prepared from this is of a fine yellow colour, and 
melts at 85—0°, whilst the corresponding compound of amylnaph- 
thalene from lapachic acid forms deep orange-red crystals, melting at 
140—141°. From this it would seem that the two hydrocarbons are 
isomeric and not identical, notwithstanding the boiling points are the 
same. 

Paterno’s researches render it probable that the amy] in his amyl- 
naphthalene from lapachic acid has the constitution —C H,.CH,.CHMe,, 
that is, the same as in fermentation amyl alcohol, so that the isomerism 
of the two hydrocarbons would seem to be due to the position of the 
amyl group; the synthetical amylnaphthalene being the a-compound, 
whilst Paternd’s, as he originally suggested, is the 8-compound. 


C. E. G. 


Oxidation of Pentachloronaphthalene. By A. C aus and L. 
Spruck (Ber., 15, 1401—1405).—Tetrachlorophthalic acid, but not a 
trace of monochlorophthalie acid, is formed by the oxidation of penta- 
chloronaphthalene by nitric acid. Hence Wreden’s statement (Ber., 
2, 591) that the formation of tetrachlorophthalic acid is due to 4 
secondary, and not to a primary reaction is improbable. Tetrachloro- 
phthalic acid is reduced to phthalic acid by the action of sodium 
amalgam on its alcoholic solution. 


ae? 
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hydro. Trichloronaphthaquinone, C\oH3Cl;0., is produced when pentachloro- 
and a naphthalene is boiled with fuming nitric acid until chlorine is no 
styril, longer evolved (about 30 hours). This substance crystallises in 
yellow needles (m. p. 250°), soluble in hot alcohol. By the addition of 
ethyl. water to the hot alcoholic solution, colourless plates (m. p. 95°) can 
no-de- be obtained. 
:posed Trichloronaphthaquinone dissolves in alcoholic soda, yielding a red 
ostyril liquid, from which hydrochloric acid throws down a colourless crystal- 
line precipitate (m. p. 250°). Ww. c. W. 
o-suh. 
ng a Action of Chloroform on s-Naphthol. By G. Rovssrau (Compt. 
ssium vend., 95, 39—41).—The products of the action of chloroform on 
8-naphthol are (1) the glycol, C..H,,O., previously described (Compt. 
rend., 94, 133), (2) the aldehyde, C,,H,O,, which has been investi- 
gated by Kauffmann (Ber., 15, 808), (3) a brown resin, soluble in 
alkalis, which always accompanies the aldehyde and may be freed from 
the latter by treatment with light petroleum, in which the aldehyde 
alone dissolves. Thus purified the resin contains 47 per cent. of carbon. 
(4) The glycollic ether, C,H,,O, previously described, (5) a resin 
insoluble in alkalis, but soluble in alcohol, which contains 96 per cent. 
of carbon, and consists mainly of condensed hydrocarbons. In all 
cases, carbonic oxide is given off, and under certain conditions in 
neutral solution, a monhydric alcohol, C»H,,0, is formed in small 
quantity. The resin soluble in alkalis is probably formed by the 
oxidation of the aidehyde, whilst a portion of the latter undergoes 
hydrogenation and condenses, with elimination of water, to form the 
glycol. The most important feature of the reaction is the conversion 
of a phenol into a compound having an alcoholic function. Hold- 
mann has prepared f-naphthylamine by heating A-naphthol in a 
current of ammonia gas, and Graebe has obtained the ethers of the 
naphthols by boiling the latter with dilute sulphuric acid. It would 
appear therefore that the naphthols are less stable than the phenols 
and more analogous to the alcohols. The formation of the glycol 
may be thus explained. 2 mols. of the aldehyde, under the influence 
of the hydrogenation previously referred to, lose their hydroxy! in the 
form of water, and unite to form a di-naphthylic group. The two 
—COH groups, both probabiy in the ortho-position with respect to 
the point of union, undergo a molecular transformation, and are 
converted into the groups =C.OH characteristic of tertiary alcohols. 
It follows that the new glycol is a non-saturated tertiary glycol, and 
has the constitution 

C\oH,.C.OH 


Lo 
C\oHy.C.0H C. H. B. 


Aromatic Ethers. By H. v. Nieperwausen (Ber., 15, 1119— 
1125).—Calcium phenol, on dry distillation, yields diphenylene oxide 
and a little benzene. Calcium a-naphthol yields naphthalene and 
a-dinaphthalene oxide. Calcium A-naphthol gives naphthalene, 8-di- 
naphthalene oxide, and a substance, C.,H\O (m. p. 300—305°), crys- 
tallising in colourless needles or nacreous plates, which cannot be 
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volatilised without partial decomposition. Sodium phenol and sodium 
metaphosphate, when distilled together, yield much dipheny] ether, 
and a small quantity of methylenedipheny] ether. A. J. G. 


Naphthol and Anthrol Ethers. By C. Lirpermannand A. Hacey 
(Ber, 15, 1427—1430).—The properties of anthrolethylie ether, 


C,,H,.OEt, 


have been previously described (Ber., 12, 589). This substance is easily 
prepared by boiling a concentrated alcoholic solution of anthrol with half 
its volume of hydrochloric acid (20 per cent.) : the crystalline mass 
which is deposited when the mixture cools is washed with soda solu- 
tion in order to remove unaltered anthrol. The pure ether melts at 
145°. 

Anthrolmethylic ether, C\4H».OMe, melts at 175—178°, and resembles 
the preceding compound in its properties. 

a- and B-naphtholethylic ethers, previously described by Schiiffer 
(Ann., 152, 287), can be prepared by heating at 150° in sealed tubes 
for seven hours, a mixture of naphthol (1 part), aleohol (3), and 
hydrochloric acid (1 part). Etherification takes place more easily 
with 8- than with a-naphthol. 

Diethorynaphihalene, CyH,(OEt)2, crystallises in nacreous plates 
(m. p. 104°). Attempts to prepare ethers by the action of hydro- 
chloric acid and alcohol on phenol, resorcinol, quinol, pyrogallol, and 
orthonitrophenol, were unsuccessful. 

On the addition of strong nitric acid to a concentrated solution of 
anthrolethylic ether in glacial acetie acid, dinitranthrolethylic ether, 
C,,H,(NO,),.OEt, is deposited in needle-shaped crystals. An analo. 
gous compound has also been obtained from anthrolmethylic ether. 

W. C. Wz 


Naphthalene-derivatives. By F. Grarrr (Ber., 15, 1125— 
1127; ef. Abstr., 1881, 822).—Mononitronaphthoiec acid (m. p. 235°), 
when oxidised with an alkaline permanganate solution, yields mainly 
an acid agreeing in its properties with the nitro-phthalic acid melting 
at 212—220°, in which the carboxyl- and nitro-groups have the 
1:2:3 positions. From this it follows that the nitro-group in nitro- 
naphthoic acid is in the a-position, and is not attached to the same 
C,H, nucleus as the COOH-group. As it has been shown by Eckstrand 
that the latter also occupies an a-position, mononitro-naphthoic acid 
must have the constitution [NO,: COOH = 1: 1’} or [NO, : COOH 
= 1: 3’], but there is at present no evidence to show which. 

A. J. G. 

Products of the Decomposition of Mixed Aromatic Thio- 
carbamides by Acids. By K. Marnzer (Ber., 15, 1412—1421).— 
Phenyl-a-naphthylthiocarbamide (m. p. 158°) is decomposed by strong 
hydrochloric acid at 150° into phenylthiocarbamide, a-naphthy|thio- 
carbimide, phenylamine, and ¢-naphthylamine. 

Orthotolyl-a-naphthylthiocarbamide is deposited as a white crystal- 
line mass on warming an alcoholic solution of a-naphthylthiocarbimide 
and orthotoluidine, or of orthotolylthiocarbimide and «-naphthylamine. 
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It is decomposed at 150° by hydrochloric acid, forming «-tolyl- and 
g-naphthyl-thiocarbimide, and orthotoluidine and a-naphthylamine. 

Paratolyl-a-naphthylthiocarbamide, prepared by warming an alco- 
holic solntion of paratolylthiocarbimide (m. p. 26°, b. p. 238°) and 
g.naphthylamine, crystallises in white needles melting at 168°. By 
heating it with strong hydrochloric acid this substance is decomposed 
into paratolyl- and a-naphthyl-thiocarbimide, and paratoluidine and 
a-naphthylamine. 
Phenyl-8-naphthylthiocarbamide crystallises in plates melting at 155— 
157°. By repeated recrystallisation from boiling alcohol, this sub- 
stance appears to undergo decomposition, as the melting point rises 
without becoming constant. When this substance is heated with hy- 
drochloric acid at 104°, it splits up into phenylthiocarbimide, 8-naph- 
thylthiocarbimide, 3-naphthylamine, and aniline. 

Orthotolyl-B-naphthylthiocarbaniide (m. p. 194°) is decomposed by 
hydrochloric acid at 150° into orthotolyl- and 8-naphthyl-thiocarbi- 
mides, orthotoluidine, and 8-naphthylamine. 
Paratolyl-8-naphthyltliocarbamide (m. p. 164°), under similar treat- 
ment, yields analogous decomposition products. 
When phenylorthotolylthiocarbamide is decomposed by hydrochloric 
acid, phenyl- and orthotoly!-thiocarbimides are produced. 

From the above reactions, it appears that mixed aromatic thiocarba- 
mides, on decomposition by hydrochloric acid, yield two thiocarbimides 
and two amines. Ww. w We 


Action of Cyanogen on Sodium-menthol. By G. Arrn 
(Compt. rend., 94, 872—873).—Dry cyanogen is absorbed by a solu- 
tion of sodium-menthol in dry toluene, the mixture gradually becom- 
ing pasty. When cold, it is washed with water, and the hydrocarbon 
distilled off: the residue is a crystalline mass, which separates from 
boiling alcohol in slender prismatic needles with rhomboidal base, 
soluble in the usual solvents. It sublimes easily at 100°, melts at 
165°, and decomposes at about 200°, yielding cyanurie acid. It has 
the composition and properties of menthol-urethane, C,,H,,NO,, being 
decomposed by alcoholic potash with formation of potassium cyanate. 
The alcoholic mother-liquors from which the menthol-urethane has 
been crystallised, deposit a viscous mass on evaporation: this, when 
boiled for a long time with water, gives off menthol and ammonia, and 
on cooling solidifies to a crystalline cake solable in boiling alcohol. 
It melts at 105°, and was proved to be menthol carbonate analogous to 
Haller’s borneol carbonate (this vol., 528). C. E. G, 


Campholurethane. By A. Hatrer (Compt. rend., 94, 869— 
871).—The author, under the name of borneol cyanate (ibid., 92,1511), 
bas described a compound which is obtained along with cyanocam- 
phor by the action of cyanogen or cyanogen chloride on sodium- 
camphol, but he now finds that it is really campholurethane. Like the 
urethanes, it combines with aldehydes, the compounds with benzalde- 
hyde being formed on passing hydrochloric acid gas into an ethereal 
solution of the two substances, and allowing the ether to evaporate 


spontaneously. The benzaldehyde compound, CHPh(NH.COOC,»H,,)2, 
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erystallises in silky needles melting at 185—187°, only sparingly soluble 
in cold aleohol or ether, but soluble in chloroform, benzene, &c. It is 
decomposed by boiling with water, and more rapidly with dilute 
hydrochloric acid, giving off an odour of benzaldehyde. The corre- 
sponding compound formed with ethaldehyde is viscous, and cannot 
be distilled without decomposition. 

When campholurethane is heated at 140° with excess of acetic 
anhydride, it is decomposed with evolution of carbonic anhydride and 
formation of acetamide and borneol acetate as follows: 

NH,.COOC,.H,; + Ac.O — NH,Ac os C,,H,;.AcO a CO,. 
This mode of decomposition is identical with that observed by M‘Creath 
in the case of ethylurethane. 

Although these reactions are those of a urethane, it differs in some 
of its properties from the ethereal carbonates, which is perhaps due to 
its high molecular weight or to the secondary nature of campholic 


alcohol. C. E. G. 


Conversion of Pyrroline into Pyridine. By G. L. Cramiciay 
and M. Dewnsrept (Ber., 15, 1172—1181).—The authors have pre- 
viously (Abstr., 1881, 826) obtained by the action of chloroform on 
pyrroline, a compound which appeared to be a chloropyridine, but 
as they were unable to remove the chlorine from the product, they 
were unable to speak with certainty as to its nature. They have now 
investigated the action of bromoform on pyrroline, and find the com- 
pound produced to be identical with the bromopyridine which 
Hofmann obtained (Abstr., 1879, 734) by the direct action of 
bromine on pyridine. 

Monobromopyridine is a liquid of strongly alkaline reaction, it boils 
at 169°5° under a pressure of 760°5 mm., and has sp. gr. of 1°645 at 0°. 
Monobromopyridine hydrochloride can be obtained in deliquescent 
needles. The platinochloride (C;H,BrN,HC1).,PtCl + 2H,0, crystal. 
lises in honey-yellow prisms belonging to the monoclinic system— 

a:b: ¢ = 120735 : 1 : 118815. 

Observed forms 110, 101, 001, 101, 302, 011. 

On treatment with bromine at 230—250°, monobromopyridine is 
converted into Hofmann’s dibromopyridine. 

Carbon tetrachloride acting on potassium-pyrroline also converts it 
into monochloropyridine, from which it would seem that the chlorine- 
atom is attached to that carbon-atom which has newly entered the pyri- 
dine molecule. 

Bromopyridine, unlike chloropyridiue, is easily reduced by nascent 
hydrogen, a mixture of pyridine and dihydropyridine being obtained. 

A. J. G. 

Action of Nascent Hydrogen on Pyrroline. By G. L. Ciamiciay 
and M. Dennstept (Gazzetta, 1882, 290—292).—When a solution of 
pyrroline in excess of acetic acid (sp. gr. 1°06) is gently heated for 
three or four days in a reflux apparatus with zinc-dust, fresh quantities 
of which are added as it dissolves, the liquid on cooling acquires 4 
deep green colour, and solidifies to a mass of crystals: by dissoly- 
ing these on water, and distilling the solution in a current of steam, 
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the basic product of the reaction may be separated from unaltered 
pyrroline. The solution thus obtained is treated, after sufficient dilu- 
tion, with hydrogen sulphide to separate the zinc, and the filtered 
liquid is concentrated, with addition of a little hydrochloric acid, 
whereby any remaining portions of pyrroline are resinified during the 
evaporation. The concentrated solution is then treated with a large 
excess of solid potash and distilled with steam; the alkaline distillate 
is saturated with hydrochloric acid and evaporated to dryness; the 
crystalline residue is boiled with hydrochloric acid to destroy the last 
traces of pyrroline ; the acid is evaporated off ; the residue dissolved in 
water, with addition of a large excess of potash; and the oily base 
thereby separated is distilled with steam, the first portion of the distil- 
late, which contains nearly the whole of the base, being collected apart 
and treated with solid potash, and the base which then again separates 
in the form of an oil, being further dried by prolonged contact with 
fased potash and redistilled: it then passes over completely between 
0° and 91°. 

The base thus obtained is a colourless liquid having a strongly alka- 
line reaction and ammoniacal odour; it is extremely soluble in water, 
and absorbs moisture from the air, fuming strongly in contact there- 
with. Its composition has been determined by the analysis of its 
platinochloride ( C,H,N,HCl1).PtCl, which dissolves in boiling water, 
and separates on cooling in large orange-yellow anhydrous crystals. 

The formula C,H;N is that of a dehydrogenised pyrroline, and it is 
probable that, in the formation of the new base, the NH-group of 
pyrroline is converted into an NH,-group, inasmuch as this base 
gives with chloroform the reactions of the carbylamines. H. W. 


Action of Bromine on Quinoline and Pyridine. By HE. 
Grimaux (Compt. rend., 95, 85—87).—Two parts of bromine are 
added to a well-cooled mixture of 1 part quinoline with 1 to 3 parts 
of water, and the red product which separates out is dissolved in chloro- 
form at a gentle heat. The slender red needles which separate out on 
cooling are very unstable, and lose bromine and hydrobromic acid 
when exposed to the air. The ratio of carbon to bromine is C, to Bry, 
and the formula of the compound is therefore C,H;NBr,;. On treat- 
ment with potash or hydrogen sulphide, it yields the original quino- 
line. If the chloroform solution is boiled for five or six minutes, and 
then left at rest, hard bulky red-brown crystals of hydrobromide 
of quinoline bromide are deposited after 24 hours. The same com- 
pound is obtained by moistening the crude bromide with its own 
weight of alcohol. After some time, heat is developed, the liquid boils, 
aud the bromide dissolves. On cooling, large red crystals of the 
hydrobromide are deposited, and the odour of bromal is perceived. 
Hydrobromide of quinoline bromide, C,H,N,Br,HBr, forms large red 
wmhydrous prisms melting at 86°, very soluble in alcohol and ether, 
slightly soluble in hydrobromiec acid, insoluble in water and chlo- 
toform. When heated with water, it is converted into quinoline 
hydrobromide, and the same change is effected by hydrogen sulphide. 
When treated with ammonia, it is decomposed with evolution of 
uitrogen. It dissolves in potash and in sodium carbonate, and hydro- 
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bromic acid precipitates from the solution a yellow powder having the 
same melting point as the original substance. By prolonged treat. 
ment with potash, it is converted into quinoline. 

Pyridine under the same conditions also combines directly with 
bromine to form a still more unstable compound, which crystallises in 
long needles, and may be isolated by dissolving the crude produet 
in cold chloroform, and then placing the solution in a freezing 
mixture. If the chloroform solution is boiled, or if the crystals are 
moistened with alcohol, the bromide is converted into hydrobromide of 
pyridine bromide (C;H;Br.)2,HBr, which forms large red fragile plates 
melting at 125—126°, soluble in water, hydrochloric acid, alcohol and 
ether. It also dissolves in potash and in sodium carbonate, the 
original compound being precipitated from these solutions on addition 
of acids. By prolonged action of potash or by the action of hydrogen 
sulphide, the hydrobromide is converted into pure pyridine, b. p. 116°. 
It is decomposed by ammonia, with evolution of nitrogen, and when 
boiled with water, gives off ammonia. 

The 8-lutidine described by Oechsner also yields an unstable com. 
pound, which forms large red-brown crystals melting at 64°. These 
compounds are analogous to the hydrobromide of dibromonicotine 
dibromide, CyH,.Br.N,,Br.,HBr, described by Huber. The nicotine 
tetrabromide of Cahours and Etard is most probably dibromonicotine 
dibromide. The analogy between these nicotine bromides and the 
pyridine bromides, indicates that nicotine contains a non-hydrogenised 
pyridine group. C. H. B, 


Synthesis in the Quinoline Series. By Z.H. Sxravp (Mona’sh. 
Chem., 8, 381—385).—The preparation and properties of ortho- and 
para-toluquinoline have already been described (Abstr., 1880, 920). 
Metatoluquinoline has now been prepared by the same method from 
metatoluidine (42 grams), metanitrotoluene (27 grams), glycerol 
(100 grams), and sulphuric acid (90 grams). It is a pale yellow strongly 
refracting liquid boiling at 259°7° (corr.) under 747 mm. pressure; 
sp. gr. at 0° = 1°0839, at 20° 10722, at 50° = 1:0576. It does not 
solidify at — 20°; its solution in dilute sulphuric acid shows a blue 
fluorescence. Its odour and other properties are very similar to those 
of orthotoluquinoline. The platinochloride, (CjyH,N,HCl)2,PtCl + 
2H.,0, forms brilliant orange-yellow prisms very sparingly soluble in 
cold, more so in boiling water, but the best solvent is boiling dilute 
hydrochloric acid. The hydrochloride crystallises with difficulty in 
thin white needles or large clear prisms, which are hygroscopic, soon 
become dull in the air, and carmine-red on exposure to light. Sul- 
phates.—One crystallises from dilute alcohol in white prisms, insoluble 
in absolute alcohol, easily soluble in 60 per cent. alcohol; it is nota 
pure salt; another, (CjH,N).(H.SO,);, forms small thin deliquescent 
needles soluble in alcohol containing very little water. The picrate 
forms deep yellow microscopic prisms melting at 206—207° (uncorr.), 
almost insoluble in benzene and alcohol. The methiodide, 


C,,H,N;Mel + i H,0, 


crystallises in long brittle light yellow needles, almost insoluble ix 
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ing the ether, sparingly in absolute, more easily in dilute alcohol, and most 
l treat. soluble in water; the alcoholic solution is yellow, the aqueous colour- 
less. On adding alkali to the aqueous solution an oil separates out, 
ly with and on boiling the usual quinoline odour is observed. In the follow- 
lises in ing table the boiling points and specific gravities of the three known 
produet toluquinolines are compared :— 

reezing Sp. gr. 

tals are pia eon eo — 
mide of Toluquinoline B. p. corr. Bar. Oo. 20°. 50°. 

> plates fH From[1:2} : 

hol and toluidine.. 247°3—248'3°  7513mm. 1:0852 1:°0734 1:0586 
ite, the From (1: 3] 

ddition toluidine. . 259°7° 747°0 ,, 1:0839 1:0722 1:0576 
‘drogen From (1: 4] 

p. 116°, toluidine.. 257°4—2586 7450 ,, 1:0815 1:0681 1°0560 
d when D. A. L. 


a ae Artificial Piperine. By L. Riicuurmer (Ber., 15,1390—1391).— 
These Piperine can be prepared artificially by the action of piperic chloride 
on an excess of piperidine dissolved in anhydrous benzene. Piperidine 
sicalie hydrochloride is first deposited. The filtrate is washed with dilute 
sioalin hydrochloric acid, and with water. After removing the greater 
ind the portion of the benzene by distillation, light petroleum is added to the 
nani residue until a precipitate is produced. The filtrate from this preci- 
LB pitate deposits crystals of piperine (m. p. 125—127°) on Le or 
“——_ evaporation. >. & 


Licotine 


[ona’sh. 
10- and Action of Potassium Permanganate on Hydrapoatropine. 
, 920). By L. Pescr (Gazzetta, 1882, 285—289; and 329—332).—The author 
d from has previously called attention to two derivatives of atropine, viz., 
rly cerol apoatropine, C,,H,NO,, and hydrapoatropine, C,,;H,NO,, the 
trongly former being a product of the dehydration of atropine, obtained by 
essure; pouring this base into fuming nitric acid heated to 50°, whilst the 
loes not latter is formed by hydrogenation of apoatropine under the influence of 
a blue sodium-amalgam. : 
0 those Such being the relations between these bodies, it seemed probable 
Cl, + that hydrapoatropine might be converted into an isomeride of atropine 
uble in by oxidation with potassium permanganate. Ladenburg and Rug- 
> dilute heimer have in fact shown that. the group CH may be converted, by 
ulty in the action of permanganate in alkaline solution, into the tertiary 
ic, soon alcoholic group COH, as in the transformation of hydratropic acid, 
;. Sul Ph.CHMe.COOH, into atrolactic acid, Ph.C(OH)Me.COOH (Ber., 
isoluble 1880, 373; Abstr., 1880, 472); and this result seemed to indicate the 
s not 4 possibility of converting hydrapoatropine, Ph.CHMe.CO.C,H,,NO, into 
escent the compound Ph.C(OH)(CH;).CO.C;H,,NO, isomeric with atropine, 
= Ph.CH(CH:.OH).CO.C,H,,NO. 
_Experiment however showed that the action takes place in a totally 
different manner, for hydrapoatropine, even in a feebly alkaline solu- 
! tion, is quickly resolved into hydratropic acid and tropine; and when 
uble m the bodies are brought together in neutral solution, the hydrapoatro- 
VOL. XLII. 4m 
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pine loses CH:, and is converted into a base C,;H.,NO,, named by the 
author homohydrapoatropine. 

To prepare this base, 11°5 grams of potassium permanganate were 
added by small portions to a neutral solution of 10 grams of hydrapo- 
atropine in dilute sulphuric acid, the liquid being kept perfectly 
neutral by occasional addition of sulphuric acid. The reaction bein 
completed, the liquid is to be filtered and evaporated to a small bulk in 
a stream of hydrogen. The base thus obtained is a dense, colourless, 
and inodorous liquid, slightly soluble in water, to which it imparts a 
strongly alkaline reaction and intensely bitter taste ; easily soluble in 
alcohol and in chloroform. It absorbs carbonic anhydride from the 
air, and is converted into the compound (C,,.H,,NO,).CO,, which may 
be obtained by passing carbonic anhydride into an alcoholic solution 
of the base, in mammelated groups of slender colourless transparent 
needles, becoming opaque in the exsiccator. 

The sulphate, (C\;H2,NO,).,H,SO,+2H,0, erystallises in long colour. 
less transparent needles, which effloresce in the exsiccator. It is easily 
soluble in water and in alcohol. The hydrochloride is very soluble in 
water and in alcohol, and crystallises in radiate groups of slender 
needles. The awrochloride, C\¢H2NO.,HCl,AuCl;, is very soluble in 
boiling alcohol, and crystallises on cooling in transparent yellow 
needles.—The platinochloride, (C\.H.NO,,HCl).PtCh, crystallises in 
fern-like groups of octohedrons, very slightly soluble in water.—The 
chloropalladite, (CisH2,NO.,HCl),PdCl,, forms transparent roseate- 
yellow lamine, very slightly soluble, even in hot water. 

A neutral solution of the hydrochloride containing 1 per cent. homu- 
hydrapoatropine, gives white precipitates with tannic acid, Meyer's 
reagent, and cadmiopotassic iodide ; with mercuric chloride, a white pre- 
cipitate, which crystallises in octohedrons soluble in boiling water; 
with auric chloride and with picric acid, yellow crystalline precipitates ; 
with potassiomercuric iodide a red-brown precipitate which crystallises 
in long yellow prisms. 

On dissolving a small quantity of homohydrapoatropine in about ten 
times its bulk of fuming nitric acid, heating the liquid to the boiling 
point for a few seconds, then evaporating to dryness at a gentle heat, 
a viscid yellow residue is obtained, which gives a very deep persistent 
blood-red coloration with alcoholic potash. Atropine, apoatropine, 
and hydrapoatropine, similarly treated, gave a very fine violet colora- 
tion, changing to wine-red. 

By saponification with barium hydrate, homohydrapoatropine is re- 
solved into hydratropic acid and tropigenine, the base which Merling 
lately obtained by the action of potassium permanganate on tropine 
(p. 739 of this volume) : 


C,,H.NO, + H,0 = C,H,O, + C;H,,NO. 
Homohydrapo- Hydratropic Tropigenine. 
atropine. acid. 


H. W. 


Hiifner’s Reaction with Bullock’s Bile and some Properties 
of Glycocholic Acid. By F. Emicu (Monatsh. Chem., 3, 325—342) 


ORGANIC CHEMISTRY. 1219 


7 the —While preparing glycocholic acid by mixing bile with ether and 
hydrochloric acid (Hiifner’s method), the author observed that some 
were piles only deposited the acid after several days; he has therefore 
rapo- further investigated the subject. Of several examples of Graz galls, 
ectly 50 per cent. gave the reaction in the first hour, 15 per cent. within a 
eing week, while the remainder did not show it at all. From an examina- 
lk in tion of 14 samples he infers that—1l. The quantity of glycocholic acid 
rless, which separates out is inversely as the time of crystallisation, 7.ec., the 
rts a quicker the crystallisation the larger the yield, &c. 2. Benzene is 
ole in better than ether ; with benzene and hydrochloric acid, the separation 
n the takes place more quickly, is more copious, and is even produced in those 
| may biles which give no precipitate with ether. 3. Cow bile gives crystals 
ution more frequently than ox bile, as Hiifner has already remarked. For a 
arent more complete examination of the biles he divides them into two classes ; 
those which crystallise within half-an-hour he calls “ crystallising 
olour- biles,” and those which do not do so within 24 hours are called “ non- 
easily crystallising biles.” In outward appearance and density they are alike. 
ble in The following are the results of the quantitative examination uf the 
lender two classes of bile :— 


ble in 

yellow devi oe 

ses in : rystal- 4 

"The Constituent. lised bile. rent Remarks. 

seate- 

homv- Water ............| 92°44 | 91°42 Loss at 105° C. 

Mouse { 3°12 0°09 | Calculated from the lead salt pre- 

md Sodium glycocholate. | |  cipitate. 

te pre- ,L 3°00 — | Calculated from Hiifner’s reaction 

water ; precipitate. 

itates ; Sodium taurocholate. 2°81 5°40 Calculated from sulphur found. 

tallises SE eee 0°24 0°22 Alcoholic extract, less ash of extract. 
Inorganic salts...... 0°64 0°68 From ash after extraction of the bile 

acid salts. 

out ten 

boiling 

le heat, The only important difference between the two classes of bile is 

sistent therefore in the proportion of the glycocholic and taurocholic acids. 

ropine, The author therefore assigns as a reason for the non-crystallising biles 


colora- not showing Hiifner’s reaction, that they contain no more or very 


' little more glycocholic acid than can be dissolved by the taurocholic 
e 1s re acid set free on the addition of acid (see below, solubility of glyco- 
Merling cholic acid in taurocholic acid). 

tropie 

Solubility of Glycocholic Acid. 

In water— 

Temperature of water ............ 20° 60° 80° 100° 
Glycocholic acid dissolved (per cent.) 0-033 0°102 0°235 0°85 


In aleohol— 
Strength of alcohol (per 

OURS cawcceeess ences | 2 10 =20 30 50 
Acid dissolved (per cent.) 0°035 0°049 010 0-275 1674 27:53 
4m 2 
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Tn taurocholic acid— 
Strength of solution employed (percent.) 1 5 10 
Glycocholic acid per cent. dissolved .... 0°056 0°37 0°69 


Ether, benzene, and chloroform at 20° C. dissolve respectively 0-093, 
0°009, and 0°011 per cent. of glycocholic acid. 

Strecker observes (Handwérterbuch, 2, 1192) that glycocholic acid 
melts above 100°, giving off water and forming glycocholonic acid. The 
a ee ? author finds the melting point always constant at 152—134°, but has 
ae 3 not remarked the loss of 3°9 per cent. (1 mol.) of water necessary for 

; the above change. At 100—115° the loss in weight is insignificant; 
at 140—150°, after eight hours, it is 2°6 per cent. ; at 160—170°, after 
4 two hours, it is 4°5 per cent. When asaturated solution of pure glyco. 
af € . cholic acid is boiled with water for 24 hours, about 22 per cent. is con. 

verted into paraglycocholic acid. This acid (m. p. 183—184®) is nearly 

insoluble in water; the solution shows no reaction with litmus, and is 

tasteless, although the acid itself is intensely bitter. The dry sub- 
stance adheres strongly to glass, and appears to be a very bad conductor 
of electricity. Titration with soda (the glycocholates are neutral) proves 
that glycocholic acid is monobasic. D. A. L. 
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Gastric Juice. By P. Cuaroreaut (Compt. rend., 95, 140—141). 

—The author has previously found (cbid., 94, 1722) that an aqueous 

solution of gastric juice previously dried and washed with ether, 

yields a pulverulent white precipitate when mixed with its own volume 

of alcohol. Since alcohol modifies the precipitate, it is better to use 
sulphuric acid or some other acid which does not dissolve the precipi. 
tate if added in excess; excess of hydrochloric acid readily dis 

solves it. This white precipitate constitutes the active part of the 

gastric juice. In presence of a small quantity of lactic acid it converts 

beef fibrin into syntonin in five or six minutes, and into peptone if heated 

to 60°. A litre of water dissolves 2 grams at the ordinary temperature, 

and the aqueous solution is not coagulated at 100°. At this temperature, 

however, the substance loses its fermentative power. The substance 

is soluble in alkalis, and is reprecipitated by acids, but gradually loses 

its active properties. It is also precipitated by lime, baryta, and basic 

lead acetate. It exerts no action on polarised light, and contain 

C 51, H 7:2, N 15-4 per cent. Its composition is therefore similar t0 

that of the albuminoids. It may be regarded as true pepsin, aul 

. exists in the gastric juice in the form of potassium salt, together wit! 
another albuminoid which does not dissolve blood-fibrin, and a fatty 

acid which cannot displace the pepsin from its combination wit! 

potassium. C. H. B. 
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“ Acidity” of Blood-serum and other Animal Fluids. By R. 

10 Maty (Monatsh. Chem., 3, 309—324).—Some results on this subject 
0°69 have already been published (Abstr., 1878, 594). The author remarks 
- 0-093 that blood-serum contains sodium-hydrogen carbonate, therefore when 
, the serum is titrated with an acid, every atom of “acid” hydrogen of the 
lic acid acid displaces 1 mol. of carbonic anhydride, so that for every equivalent 
‘d. The of acid added, two equivalents are driven off; moreover, the normal 
but has alkaline carbonates (and phosphates) have an abnormal (alkaline) 
ary for reaction on litmus. For these reasons the ordinary titration of serum is 
ae not trustworthy. He has therefore adopted the following method of 
° after analysis: the serum is treated with a measured quantity of standard- 
; ised dilute soda to convert the acid carbonates and phosphates into 


> glyco- : ; ‘ . 
& - normal salts. The carbonic and phosphoric acids are then precipi- 
; nearly tated with barium chloride, and are filtered off. The filtrate is 


titrated with acid until neutral. The difference between the amount 
of alkali found and the quantity added will be the quantity neutra- 
lised by the acids in the serum. In a series of experiments he has 
obtained the following results :— 


and is 
ry sub- 
nductor 
) proves 
A. L. 


50 c.c. require milligrams of sodium hydrate 


Indicator. _— ar | Bullock’s serum. 
serum. 1 ° | 3 4 
| 
Rs as, ies ote ac | 6§4°4 54°4 43 °5 34°8 38 0 
Phenolphthalein......|  74°1 74°7 59°8 58°7 59°8 
| } 


\—141). which show that serum has acid properties. It will be observed that 
aqueous the indicator used makes a great difference, phenolphthalein always 
h ether, giving higher results than litmus; this is probably due to the dif- 
volume ferent effect exerted by albuminoids. Hinteregger has shown that 
r to use acids and acid salts diffuse more readily than neutral salts, therefore 
precipi- blood-serum containing acids ought to yield an acid diffusate. This 
lily dis- the author has found to be the case. 350 c.c. serum dialysed in dis- 
t of the tilled water yielded a diffusate containing sufficient acid to neutralise 
converts 212 mgrms. of soda. Similar experiments with bile both by titration and 
f heated dialysis tend to prove that this fluid is also “ acid.” 

erature, These experiments confirm the conclusions which Zuntz drew from 
erature, his experiments on serum with the exhaust pump. D. A. L. 
ubstance 

Hy loses Peptonisation of Albuminoids in Koumiss. By A. Documann 
nd basi (Bied. Centr., 1882, 503).—In 1000 parts of fresh and fermented mare’s 
contains milk were found— 

imilar to 
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12 hours’ 
Fresh. Remnants IPG 40 hours. 70 hours. 
SUN cdiuth Oa ah 00 44062 6 24°8 { 14°66 12°88 9 64 
PEL oc Sed bh 65s 3°02 2°03 1°20 
Parapeptone — syntonin . _ 4°88 8°40 6°88 
Peptone........eeeeeess 0°28 1°04 2°48 4°84 
E. W. P. 


Poisonous Action of Hydroxylamine. By C. Rarmonpi and G. 
Bertoni (Gazzetta, 12, 199—203).—The toxic action of hydroxylamine 
is acute or slow, according to the dose and the manner of administer. 
ing it. Direct injection into the vein in doses of 30—40 mgrms. 
causes death in a few seconds in the case of a chicken, 150— 
200 mgrms. being required to produce the same effect with a mode. 
rate sized dog. By hypodermic injection, the action is slower, death 
taking place after a lapse of some time with collapse and slow 
asphyxia, preceded by a stage of excitement. Dogs recover from com- 
paratively large doses administered by hypodermic injection; an 
animal of 7 to 8 kilos., to which 200 to 300 mgrms. had been 
administered in this way, suffered from partial asphyxia, but in two 
or three days it was as usual. 

In poisoning by hydroxylamine, two stages are observed, the first, 
one of excitement, and this is succeeded by a state of collapse with 
symptoms of asphyxia; the blood becomes yellowish, and in some 
cases there is congestion of the inferior lobes of the lungs. The 
blood, when examined microscopically, shows that the colour of the red 
globules is altered, but not their form, except in cases of slow asphyxia. 

If hydroxlamine hydrochloride is added to a solution of normal 
blood, it instantly changes the colour from rose-red to a yellowish 
tint, and spectroscopic examination shows that the two bands 
characteristic of oxyhemoglobin have disappeared. If ammonium 
sulphide is added to this solution, no change is produced; but if 
hydroxylamine hydrochloride is added to a blood solution previously 
reduced by ammonium sulphide, it effervesces, and changes colour from 
red to green ; at the same time, the bands characteristic of the reduced 
blood disappear and another narrower and sharper band appears in 
the red. The yellowish-brown blood from an animal poisoned with 
hydroxylamine, or blood to which the reagent has been added not in 
excess, still shows the bands characteristic of oxyhemoglobin, but only 
faintly as compared with normal blood. From these experiments, it 
will be seen that although the hydroxylamine becomes oxidised to 
nitrous acid (comp. p. 1231), it does not behave with blood like the 
ordinary reducing agents; neither is its action similar to that of 
carbonic oxide, nitrogen dioxide, or hydrocyanic acid, for these form 
compounds with hemoglobin, which may be obtained in the crystalline 
state, and are characterised by particular absorption spectra. It acts 
more like amyl nitrite, and deprives the hemoglobin of the property 
of crystallising. The author concludes with some observations 00 
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diagnosis of poisoning by hydroxylamine, and the remedies to be 
employed. C. E. G. 


Theory of the Poisonous Action of Arsenic. By H. Scniixz 
(Ber., 15, 1888—1390).—The following table shows the relative 
energy with which arsenious oxide is oxidised to arsenic, and arsenic 
oxide reduced to arsenious, by different portions of the animal 
system :— 


+ 0. — 0. +0:-0. 
heed inno vecswnesyece cesses 0:0839 11°9228 0007 : 1 
Mucous coating of the stomach 
and G SOURED. 05.5 0s ceetvvccesne 0°2076 49615 0040 : 1 
amine Pancreas (swine)............ 0°2960 34863 0:080:1 
inister. Brain (calf) ......-.+++++++s 0°3188 32116 0090 : 1 
merms, BA GORE) ac iviccneredccses 0°6860 1:4576 0°470 : 1 
150— It is only living protoplasm that can oxidise arsenious oxide. 
} mode. Arsenic oxide is more powerfully reduced by dead than by living 
», death tissues, because the dead protoplasm has lost its power of re-oxidising 
d slow the arsenious oxide. W. C. W. 
m com- 
mn; aD Constituents of the Ashes of Cockchafers. By F. Farsxy 
. tom (Bied. Cent., 1882, 492). 
In two 
K,0. Na,O. CaO. MgO. Fe.O3. 
1¢ first, 10°74 3°39 13°41 11:33 6°48 
a P,0;. SO. Cl. SiO. sol. SiOz insol. 
The 42-09 11:12 0°38 1:67 013 
the red E. W. P. 
phyxia. 
normal 
llowish 
bands 
10nium 
but : Chemistry of Vegetable Physiology and Agriculture. 
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pe Alteration of Nitric Ferment by Cultivation. By R. Warinc- 


7 ilk TON (Bied. Centr., 1882, 436).—Nitrification occurs readily when the 
nok hs solution is sufficiently dilute (80 mgrms. ammonium chloride per litre), 
at only and when the column of liquid is not too high (4—5 inches). If, 
ents, it however these conditions are altered, then nitrites are produced, and 
‘est the amount increases as the temperature rises. If the solutions which 
ke the are intended for starting nitrification in new ammonia solutions be 
hat of kept for many months, nitrates are not produced, but only nitrites, 
se form which are not converted into nitrates; nitrified solutions when kept 
stalline show a formation of a fibrous mould on their surface, and this mould 
It acts instantly transforms nitrites into nitrates ; this mould appears therefore 
roperty to be a part only of the fermentation process, which evidently occurs 
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Effect of Pruning the Tops and Roots of Fruit Trees on 
their Development. By V. T. Macerster and F. Bitex (Bied., 
Centr., 1882, 477—480).—Trees with uncut tops produce a larger 
quantity of reserve matter, and clipping the roots has a like effect. 
Healthy fruit trees should have their roots cut but not their tops, 
whereas in the case of stone-fruit trees the tops may be pruned with 


advantage. E. W. P. 


Steeping of Barley. By K. Micner and J. Hanpwerck (Died. 
Centr., 1882,486).—Distilled water removes as much inorganic matter as 
spring water (containing 0°305 gram inorganic, and 0°12 gram organic 
matter per litre); distilled water containing 1 per cent. sodium 
chloride removed most organic matter, and distilled water least. 
The researches also show that sodium chloride acts as a solvent on the 
albuminoid matter, and that the presence of calcium salts prevents the 
entrance of the sodium chloride into the grain. Soft water does not 
remove more matter from the grain than hard water. Experiments also 
show that the presence of sodium chloride retards germination. 

E. W. P. 


On Dari. By M. C. Leeuw (Bied. Centr., 1882, 484) —The follow- 
ing analyses represent the composition of Egyptian and Syrian 
“ Dari” (Sorghum tartaricum), also of malted dari, and the hulls of 
this grain :— 


! Egyptian. | Syrian. | Malted. | ulls. 
| a aa Sarai | 10-05 9°97 | 8-04 5°65 
Nitrogenous matter.......... 7°05 9°88 10°31 3°91 
PRS 66 os be necaes ised ce es 6°11 3°52 4°42 0°95 
Nitrogen-free extract ........ 74°20 72°22 73°32 25 ‘58 
ee ee i eas 0°97 1°63 197 25 “80 
EE Set Matw cs wedwaescacieniee | 1°62 2°78 2°14 7°98 
Starch ......... Carve resces — _ _- _ 80°13 

| 

| 

| 


100-00 | 100-00 | 100 -00 | 100 “00 


One specimen from Zanzibar contained 66°69 per cent. starch. 


E. W. P. 


Composition of Globularia. By E. Hecker and others (Compt. 
rend., 95, 90—93).—The leaves dried at 100° have the following 
composition :— 
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S On Soluble in carbon bisulphide— 
Bied, oo eres Pert) Peer rer 2°850 
rere Soluble in ether— 


tops Traces of tannin and colouring matters, globu- 
with larin, and cinnamic acid.,.......-e+eeee0% . 2-438 
P. Soluble in chloroform— 
— Traces of tannin and colouring matters, globu- 
Bied. larin, and cCinnamic acid .........02cceeeee 11°365 
ter as , 
ganic Soluble in alcohol— 
dium BEET 606 c0ss cons socecesenhen tucnss os 1815 
least. NN aoe 4 ass nes 2400 ONRens eee Seed OR 2°585 
m the Globularin inaacen ahdkedne + ad sae debdialibi tant @ a 4°550 
a the DE Gnhtdced deeds bbe ee 0eee cndeeunnee 2-000 
3 not Colouring matter and resin ........+++++++: 17-000 
5 aleo STE icin dakeenad sdboedes eoueee 2 1°750 
ME cinisda04 460 0 n6. 0b 06.4098 eo PE OT 0°850 
P. Soluble in water— 
Gum and amylaceous bodies ............+++- 0°850 
llow- NEE, OE oyu. cd 2ev Sd bidineSewe oe 0s 1:250 
yrian BE EAE CROSS ERN OS 6 0s. S58 bin dee CNS 0 SSNSSs 2°105 
lls of DEP sivedhcevvesedscetieiidssayvasessetineg 26-200 
WR G0 a 56 5s Set nc ows ceeccWessecsvorsiceds 13-092 
100-000 


The tannin is ordinary tannin, the globularitannic acid of Walz 
being a mixture of tannin and colouring-matter. When boiled with 
dilute acids, globularin yields only one decomposition product, 
globularetin, and not two as stated by Walz. Globularetin when 
freshly prepared is oily or resinous, but after some time changes into 
a transparent amorphous mass. When dissolved in hot solutions of 
caustic alkalis, it combines with the elements of water, forming 
cimamic acid. The leaves also contain another volatile aromatic 
substance, apparently benzyl cinnamate, but a quantity sufficient for 
examination was not obtained. The general composition of globularia 
is similar to that of the trees which yield the balsams of Peru, Tolu, 
and Storax. C. H. B. 


Four-course Rotation. By A. Vicker (Bied. Centr., 1882, 
437—442).—These experiments made in 1880 form the continuation 
of those made in 1876—1879 :— 

Rotation I. Barley—The previous crop of turnips had been 
manured with (plot 1) farmyard manure produced by the consump- 
tion of 784 kilos. chaff, 2268 kilos. turnips, 567 kilos. wheat-straw 
chaff, and 454 kilos. decorticated cotton cake. On plot 2 the manure 
was produced by cattle fed as above, with the exception of the cake 
which was replaced by 454 kilos. maize. On plot 3 with manure 
from the same as plot 1, but without the cake superphosphate, 
Chili saltpetre, potassium and magnesium sulphate, were added 
im quantities equivalent to two-thirds of the nutriment in the cotton- 


1226 ABSTRACTS OF CHEMICAL PAPERS. 


cake. Plot 4 received the same as 2, without maize, which was 
replaced by artificials. The results were satisfactory; cotton-cake 
was better than maize; top dressing with saltpetre raised the yield of 
straw, but not of grain. On the maize plot, the percentage of small 

ain seems to be higher than on the others. 

Rotation 2. Wheat.—The clover of the previous year was fed off 
by sheep, which had also received on plot 1 cotton-cake, and on 2 
maize. ‘To the other plots was added a mixture of “ minerals,” as 
for the barley during the autumn of 1879, whilst Chili saltpetre was 
added in the spring of 1880. The yield of wheat was low, due to bad 
seasons, but 1 and 3 gave lower results than 2 and 4 (artificials). The 
Chili saltpetre increased grain and straw. 

Rotation 3. Turnips (previous crop, wheat).—The manure applied 
was the same as in Rotation 1, 1879; the yield was good, especially 
on the nitred plots. 

Rotation 4. Clover Rye-grass (previous crop, barley).—Sheep were 
grazed on these plots in the previous season, receiving also on plot 1, 
cotton-cake ; on plot 2 maize. Maize-meal produced a larger increase 
in live-weight. 

5th experiment, year 1881 :— 

Rotation 1. Clover (previous crop, barley ).—In this year we find that 
sheep receiving cotton-cake in addition did better than those getting 
maize, which is, however, a good feeding stuff. 

Rotation 2. Roots (previous crop, wheat).—Manures as before. Tle 
highest yield was on plot 3, to which was given the mineral matters 
of cotton-cake, and two-thirds of the nitrogen contained in the 
cake. 

Rotation 3. Barley—Manuring as before. The yield of grain was 
nearly equal on all the plots, but the nitrogen as Chili saltpetre con- 
siderably increased the yield of straw on 3. 

Rotation 4. Wheat (previous crop, seeds).—Here, again, the yield 
of grain was fairly equal on all the plots, although on plot 3 (nitre) 
it was higher, as was also the yield of straw. E. W. P. 


Continuous Growth of Wheat and Barley at Woburn in 
1881. By A. Viucker (Bied. Centr., 1888, 442—444).—Wheat ani 
barley received the same manures, which included farmyard manure, 
produced by six bullocks, and mixtures of artificials so arranged as to 
show the difference of the action of Chili nitre and ammonia salts. 
The crops of wheat surpassed those obtained in former years ; the very 
high yield from the unmanured plots is remarkable, and the more s0, 
as thisis the sixth year since manure was applied; but the season was 
very favourable. The highest yield is from the plot which received 
minerals and much nitre, but even with one-half the quantity of Chili 
nitre the results were high. Chili nitre produced better results that 
ammonia salts alone, or in combination; this is in opposition to the 
results of the previous year. ‘ Minerals” alone were of no greai 
value. E. W. P. 


Examination of a Mixture of Weed-seeds used as Fodder. 
By F. Nosse (Bied. Centr., 1882, 472).—A mixture of weed-seeds 
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which had been employed as food for cattle, consisted of 19-7 per 
cent. of sand, dust, mouse-dung, &c., the rest being seeds of chenopo- 
dium, &c. Such a mixture is useless as food, as it is quite indigesti- 
ble, the seeds passing through the animals unaltered. If it be 
absolutely necessary to employ such material, it should be passed 
through a sieve and ground. E. W. P. 


Changes Effected by Frost on the Composition of Potatoes. 
By Brrner (Bied. Centr., 1882, 493). 


Fermented. 
Fresh. $$ $________ 
Steamed. | Unsteamed. 

Fe eke EES sae 70°89 68 +43 | 54-15 
ET cn da uk ewe e606 oot 2-00 2°15 1°61 
ee a el taal 0-11 0:07 | 0:06 
Extractive thatter ..............4. | 25°25 25°22 | 84°72 
SS, itis ah inky tihauticen coetews | 061 0-75 =| 0-774 

3s Seprmeinen ia rie pater 0°88 119 | (117 
Sand. ‘ | 0°26 2°19 7°52 


1 kilo. of steamed potatoes contained 8°3 grams of lactic acid, while 
in the unsteamed there were only 3°2 grams. E. W. P 


, Daily Rainfall. By F. Aveustin (Bied. Centr., 1882, 433).—Com- 
rain was parisons of the hourly rainfall at Prague, Modena, Berne, Vienna, and 
tre con- Zechen, show the following results:—There are three maxima and 
’ minima of frequency and amount of rainfall. The first minimum of 
he yield frequency occurs at midnight to 1 a.m., the minimum of quantity occurs 
3 (nitre) at 2—3 a.m. The first maximum of frequency occurs soon after the 
W. P. minimum of temperature has been reached, viz., 6—7 a.m., whilst the 
. maximum of quantity occurs at 7—8 a.m. The second minimum of fre- 
burn in quency and quantity appears on the average to take place at midday. 
reat and The second maxima of fall and frequency is simultaneous, being at 
manure, 4—5 p.M.; with the exception of Berne, this is true for quantity all the 
ged as to year round at the other stations, but only at times during summer and 
ria salts winter for frequency. The third minimum takes place at about 7 p.M., 
the very and this minimum is the principal one during autumn for frequency. 
more 80, The third maximum of frequency occurs at 8—9 p.m., that of quantity 
ason was 9—10 p.m. During spring, the evening maximum of frequency is 
received everywhere the chief one. EK. W. P. 
of Chili 

Effects of Artificial Manures on the Physical Condition 
of Soils. By E. Woutny (Bied. Centr., 1882, 435)—In a fertile soil, 
the particles are not closely laid together, but are loosely united in a 
crumbly condition, so that passages for air and water exist. Ammonia, 
alkalis, phosphates, and carbonates of the alkalis prevent the formation 
of this condition, as the clay held in suspension by water is by these 
salts caused to settle down in a compact layer; on the other hand, 
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small quantities of mineral acids and their salts cause the precipitation 
of clay to be flocculent. Thus the passages in the soil are not closed. 
Large quantities of chlorides and nitrates, and sulphates, however, are 
prejudicial to the fertility of fine-grained soils. E. W. P. 


Experiments with so-called “Dissolved Wool.” By A. 
PererMANn (Bied. Centr., 1882, 454—458).—On heating waste wool 
from manufactories by superheated steam, a considerable amount of the 
nitrogen present becomes soluble, the greater part not in the form of 
ammonia. The effect of this substance as a manure was found to be 
very advantageous, comparing favourably with sodium nitrate. In 
open sandy soils, owing to the combination in which the nitrogen 
exists, no large amount is lost by drainage. E. W. P. 


Agricultural Value of various Forms of Phosphoric Acid. 
By E. Wiupr (Bied. Centr., 1882, 460—462).—The experiments were 
conducted at 22 stations in Posen, but only a few of the most satis. 
factory results are quoted. The manures were ammonium sulphate alone ; 
sulphate and a small quantity of soluble phosphate; the same with 
reduced phosphate in addition ; ammonium sulphate and a treble quan- 
tity of soluble phosphate; and lastly, sulphate with precipitated phos- 
phate. The crops were barley, oats, and potatoes. Generally, there 
was no great difference between reduced and precipitated phosphate, 
but the soluble form produced much larger crops. The results are in 
opposition to those of Mircker, who found that, practically, soluble, 
reduced, and precipitated phosphates were alike. The author accounts 
for the difference by the presence of the nitre used, which may have 
rendered the insoluble forms more soluble. KE. W. P. 


Manuring with Phosphates in the Département du Nord. 
By Lapvurgau (Bied. Centr., 1882, 452).—It is generally supposed that 
it is useless to apply phosphates to the soil of this district, and it is 
customary only to add nitrogenous manures. Analysis of some of the 
soils shows the absence of phosphoric acid, and experiments proved 
that the application of superphosphate was decidedly advantageous. 
The undissolved phosphates were useless, owing to the neutral or 
alkaline character of the soil; the crop was sugar-beet. Ammonium 
sulphate and superphosphate produced a yield two-thirds higher than 
that from unmanured plots; although the sugar per decilitre of juice 
was much lower, yet the total weight of sugar per hectare was much 
greater. E. W. P. 


Action of Soluble and Insoluble Phosphates on Swedes. 
By A. VoucKker (Bied. Centr., 1882, 458—460).—The experiments 
conducted at Woburn on swedes show that dissolved “ coprolites” 
were better than the undissolved, moreover, they were better than any 
other phosphatic manure, except a mixture of superphosphate and 
guano, the price of which is, however, double that of the others. 
Redonda phosphate produced slightly higher yield than coprolites, 
and it was better than bone-meal. The results with precipitated phos- 
phate were most unsatisfactory. E. W. P. 
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Manuring with Saltpetre, Superphosphate, and Precipitated 


re Phosphate. By H. Lippexe (Bied. Centr., 1882, 491)—The best 
on fe results were obtained with saltpetre and precipitated phosphate; the 


rp addition of superphosphate to the saltpetre produced no increase. 
aa No statement concerning the soil is given. E. W. P. 
By A. 


'@ wool 


New Source of Phosphoric Acid. By Mircker (Pied. Centr., 
- of the 1882, 490).—In the slag formed by the dephosphorising of iron there 
orm of is found 12—18 per cent. of phosphoric acid ; the slag is strongly 
| to be alkaline, and slowly falls to powder in the air. From this, ammonium 
to. te citrate removes 4°4 per cent., and dilute acetic acid 1:44 per cent. 
tropes This substance is adapted for soils containing but little lime, and may 
rT p be obtained in a more concentrated form, so as to reduce transport 
a expenses. In one factory alone 5°6 million kilos. of the phosphoric 
Acid. acid are lost annually by not working up the slag. E. W. P. 


Ge Analysis of the Stassfurth Manure Salts. By F. Farsxy 
| (Bied. Centr., 1882, 490). 


alone ; 


e with 

> quan Concen- Thrice con- Five Purified Purified 

l phos- trated potash Oy times con- | potassium potassium 

, there manure. pe centrated. | sulphate. | ™#gnesium 

manure. sulphate. 

sphate, | 

are in 

‘oluble CaSO,...... 0°69 1°38 0°25 | 0-62 0°58 

; ts MgSQ,...... 12°35 8°02 0°20) | 0°38 36 -28 

po KAO,......| 28°16 _ — | 97°20 53°17 

y have MgCl, ...... 1°15 2°40 os | - fine 

oe ae 22-95 52°38 82°67 | 0°35 0-23 
a 32°34 26°30 14°23 | _ 3°52 
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Composition of Materials adapted for Composts. By Prrrr- 
MANN (Bied. Centr., 1882, 462)—Approximate analyses of various 
waste materials which may be used advantageously for composts. 


op E. W. P 
tral or .W. P. 
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—_ Analytical Chemistry. 

wedes. ' 

iments A New Apparatus for Gas Analysis. By W. N. Soxotorr 
olites” (Ber., 15, 1167—1172). 

te a Improved Slit for Spectroscope. By H. Kniss (Zeits. Anal. 
others. Chem., 21, 182).—An ingenious slit with symmetrical movements 
rolites, of the edges is figured and described, intended for use in quanti- 


| pee tative spectrum analysis. The description is not readily intelligible 
2) without the accompanying drawings. aoa 
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Preparation of Standard Acid. By O. Knustaven (Zeits. Anal, 
Chem., 21, 165).—Neutral ammonium sulphate is recommended as the 
basis for ascertaining the strength of the acid. The salt crystallises 
very readily, without water of crystallisation, is not hygroscopic, and 
can be dried at 100° without decomposition. The author liberates the 
ammonia from a weighed quantity of the salt, and distils the same into 
the acid to be tested. He uses with advantage the form of apparatus 


described by him (see below). O. H. 


Expansion of various Standard Solutions by Heat. By A. 
Scnvuze (Zeits. Anal. Chem., 21, 167).—P. Casamajor has shown that 
in exact volumetric analyses corrections for the expansion of the solu- 
tions by heat must not be omitted, and he recommends the use of the 
factors ascertained for the expansion of water at various temperatures. 
In the present paper the author has carefully ascertained by means of 
Kopp’s dilatometer, as modified by Ostwald, the expansion of various 
normal solutions, and finds that many of them deviate in this respect 
very widely from pure water. He gives tables of corrections for a 
large number of solutions used in volumetric analysis. They are cal- 
culated for a normal temperature of 17°5° C, and the cubical coefficient 


usually given, being too small for the kinds of glass ordinarily used. 
O. H. 


Estimation of Chlorine in Presence of Iodine and Bromine. 
By G. Vorrman (Ber., 15, 1106).—A mixture of potassium chloride 
with lead dioxide is not decomposed by evaporation with a 2—3 per 
cent. solution of acetic acid, even when the evaporation is repeated 
five or six times, whilst potassium iodide, when so treated, is very readily 
decomposed, and potassium bromide, although with greater difficulty, 
is still completely decomposed if the evaporation is repeated once or 
twice. By use of 5 per cent. acetic acid, potassium chloride is decom- 
posed with difficulty. Similarly, manganese dioxide with 2—3 per 
cent. acetic acid, readily decomposes potassium iodide, but has not the 
slightest action on potassium bromide. With acid of 10 per cent. 
only traces of bromine are liberated. (Comp. Abstr., 1880, 509; and 
this vol., 1132.) A. J. G. 


Estimation of Ammonia by Distillation. By O. Kyusiavcu 
(Zeits. Anal, Chem., 21, 161).—The author has constructed a distilla- 
tion apparatus, allowing of very rapid operation. It consists in the 
main of a distillation flask, and a very wide cylindrical absorption 
vessel, rendering the sucking back of the acid into the flask impos- 
sible. A number of ammonia determinations are quoted, the results 
of which are very satisfactory. O. H. 


Absorbents for Nitric Oxide. By C. Béumer (Zeits. Anal. 
Chem., 21, 212).—A solution of ferrous sulphate is generally employed 
for the absorption of nitric oxide for analytical purposes, but is 
inconvenient on account of the bulk of fluid necessary. Saturated 
solutions of potassium permanganate or of chromic acid are found to 
act more rapidly and vigorously, the former salt being especially con- 
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Anal, yenient, as an alkaline solution absorbs both carbonic anhydride and 
as the nitric oxide at the same time. (G. Lunge has already recommended 
allises potassium permanganate for the same purpose.) O. H. 

c, and 

es the Detection of Nitrous Acid in the Blood. By G. Berront and 
€ into ©. Rarmonnt (Gazzetta, 12, 195—198).—The opinion set forth by one 
aratus of the authors that the poisonous action of hydroxylamine on the 

H. animal economy is due to its becoming oxidised to nitrous acid at the 

expense of the oxygen in the blood, rendered it necessary to find some 
By A. good process for detecting nitrous acid in blood. The methods pro- 
n that posed by Schonbein, Hoppe-Seyler, and Bence Jones for detecting 
> solu- nitrous acid in animal fluids being eminently unsatisfactory, the authors 
of the submitted the blood to dialysis, and then examined the dialysed 
tures. liquid with starch and potassium iodide in the usual manner ; this was 
ans of perfectly successful. The dialysed solution may be examined directly, 
AT10US but it is better to evaporate to dryness at 100°, and take up the nitrite 
spect with hot alcohol: in this way traces of albuminoid substances are 
for a removed, which have passed through the dialyser as albuminates. 
@ cal- The residue dried at 100°, moreover, gives off nitrous fumes on adding 
ficient an acid, so that there can be no doubt as to the oxidation of hydroxyl- 
op amine to nitrous acid in the blood. C. E. G. 
sed. 
H. Detection of Sulphurous Acid in Wine. By V. Warrna 
mine. (Ber., 15, 1398—1401).—A_ reply to L. Liebermann’s criticisms on 
loride the author’s method for the detection of sulphurous acid in wine 
3 per (Ber., 15, 437). W. C. W. 
eated 
eadily Estimation of Phosphoric Acid. By C. Monr (Zeits. Anal. 
culty, Chem., 21, 216).—The author recommends Joulie’s plan for the esti- 
ice or mation of phosphoric acid, which consists in titrating the phos- 
ecom- phoric acid by means of uranium in the ammonium magnesium preci- 
3 per pitate, instead of weighing the same. The examples given are not 
ot the satisfactory. O. H. 
cent. 
; and Estimation of Potassium as Platinochloride. By RK. Fresenius 
G. (Zeits. Anal. Chem., 21, 234).—The atomic weight of potassium has 
LAUGH been lately revised by Seubert (Aunalen, 207, 1), and foand to be 
stilla- 39°032 (H = 1, O = 15°96, Cl = 35:365), corresponding to 30°697 
n the per cent. of potassiam chloride in the platinochloride precipitate. 
ption According to Berzelius, 100 parts of potassium platinochloride con- 
mpos- tain 30°58 parts of potassium chloride; Andrews gives 30°51 per cent., 

and Fresenius (Quantitative Analysis, 6th ed.), 30°56. 

Without entering into a discussion as to the accuracy or the rela- 
tive merit of the various statements, the author has undertaken a 
series of very carefully conducted experiments to ascertain which pro- 
portion yielded the best results in actual analytical practice, and he 
finds that the weight of the potassium platinochloride (dried at 
130° C.) multiplied by 0°3056, exactly corresponds with the amount of 
potassium chloride employed, whilst Seubert’s figures give results 
which are about half a per cent. too high. O. H. 


1232 ABSTRACTS OF CHEMICAL PAPERS. 


Methods for the Detection of Cadmium in Presence of 
Copper. By A. Ortowski (Zeits. Anal. Chem., 21, 214).—First 
Method.—The blue solution obtained in qualitative analysis after 
removal of the bismuth is acidified with hydrochloric acid, stannous 
chloride is added until it becomes colourless, and the fiuid is boiled 
with milk of sulphur. All copper is precipitated as sulphide, and the 
filtrate, after removal of the tin by precipitation with ammonia, is 
tested for cadmium with hydrogen sulphide. 

Second Method.—The ammoniacal solution containing copper and 
cadmium is acidified with hydrochloric acid and heated with thiosul- 
phate until the precipitate has become dark brown, but not black, 
and the solution is clear and colourless. The filtrate contains the 
cadmium. 

G. Vortmann has already described the latter method (Zeits. Anal. 
Chem., 20, 416). O. H. 


Detection of Cuprous in Presence of Cupric and other 
Metallic Oxides. By A. Ortows«i (Zeits. Anal. Chem., 21, 215).— 
The solution to be tested is acidified with hydrochloric acid and boiled 
with milk of sulpaur. Only cuprous, but not cupric salts, are 
affected, the former being precipitated as sulphide. In case of fluids 
which would be altered by boiling, a piece of sulphur is simply sus- 
pended in the solution for 10—12 hours. It becomes black in the 
presence of cuprous salts. O. H. 


Determination of Impurities in Metallic Copper. By R. 
Fresenius (Zeits. Anal. Chem., 21, 229—234).—100 grams of the 
sample are treated with pure nitric acid of 1:2 sp. gr. The filtrate is 
collected in a tared flask graduated to hold 2000 c.c. The residue 
insoluble in nitric acid is fused with sodium sulphide and sodium car. 
bonate, and the melted mass lixiviated with water. The black residue 
which remains is oxidised with nitric acid, and from the solution the 
silver is precipitated with hydrochloric acid, the lead with sulphuric 
acid, and from the filtrate bismuth by sulphuretted hydrogen. The 
sulphide solution containing antimony, tin, and arsenic, is precipitated 
with hydrochloric acid, and the precipitate, consisting of sulphides 
and free sulphur, is treated with a hydrochloric bromine solution. 
From this solution, the metals are again precipitated as sulphides, 
dissolved in ammonium sulphide, the solution is evaporated in a por- 
celain crucible, and the residue fused with sodium hydroxide and 
nitrate. The antimony is weighed as sodium antimonate, tin and 
arsenic being separated according to H. Rose’s method. 

To 1 litre of the copper solution, corresponding with 50 grams of the 
sample, four drops of hydrochloric acid are added. Any chloride of 
silver is allowed to settle, and the silver determined as metal, the 
amount being added to that found in the nitric acid residue. To the 
filtrate from the silver chloride, 85 grams pure sulphuric acid pre- 
viously diluted with water are added, and the solution is evaporated 
to remove all nitric acid. The residue is treated with water until all 
cupric sulphate has gone into solution, and filtered from the insoluble 
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ce _of lead sulphate, which is weighed as such. It should be entirely scluble 
—f rst in ammonium acetate. The filtrate from the lead is made up to 
after 2 litres, and divided into 4 equal portions, each portion being then 
nae diluted with about an equal bulk of water, acidified with 50 c.c. 
boiled hydrochloric acid of 1°12 sp. gr., and precipitated with sulphuretted 
nd the hydrogen at 70° C. The contents of the four flasks are then washed 
seed into a weighed stoppered flask holding about 6 litres, and the whole is 
again weighed. After allowing the precipitate to settle, the fluid is 
ar and drawn off as completely as possible, the remaining quantity being 
hiosal- weighed to ascertain the weight of the drawn-off solution. The latter 
black, is evaporated in a porcelain basin, and the residue heated until most of 
ns the the free sulphuric acid has been driven away. It is then heated with 
a little nitric acid, and the iron is precipitated with ammonia, the 
» Anal. oxide being redissolved and again precipitated. In the filtrate from 
.o the iron precipitate, nickel, cobalt, and zinc are determined as usual. 
Soda is added to the precipitated sulphide in the weighed flask until 
other the solution is alkaline, then sodium disulphide, and the whole is 
215).— gently heated. It is then diluted with much water, the precipitate 
boiled allowed to settle, and from the weighed total the clear fluid is drawn 
ts, are off and also weighed: the sulphides of tin, arsenic, and antimony 
f fluids are again precipitated from it by hydrochloric acid and separated as 
ly sus- described, the amounts found being added to the portions already 
in the estimated. 
). H. The principal sulphide precipitate (containing the copper) is washed 
with dilute sodium sulphide solution, dissolved in nitro-hydrochloric 
acid, and the solution evaporated with an excess of hydrochloric acid ; 
the saline residue is then treated with water, the bismuth remaining un- 
dissolved mixed with some copper: this is dissolved in hydrochloric 
acid, alkali is added until the reaction is alkaline, and cyanide of 
potassium in excess. The bismuth can then be precipitated from the 
solution as sulphide, free from copper. 
400 c.c. of the original nitric acid solution (corresponding to 20 ge. 
of copper) are nearly neutralised with ammonia, and a few drops of 
barium nitrate are added. If the copper contain any sulphur (present 
according to Hampe in the form of sulphurous acid) a precipitate of 
barium sulphate is obtained, which is weighed. But as barium sul- 
phate is slightly soluble in copper nitrate solution, it is necessary to 
erent treat the copper in a current of chlorine in order to detect very small 
Iphides, traces of sulphur. 
o | Another quantity of 400 ¢.c. of the original solution is repeatedly 
ide od evaporated with hydrochloric acid, the residue is dissolved in about 
tin an 1200 c.c. water, and the solution is precipitated with sulphuretted 
hydrogen: the phosphoric acid in the filtrate is precipitated with 
molybdiec solution as usual. O. H. 
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etal, the Alkalimetric Titration of Potassium Dichromate, and Use 

‘To the of the Salt in Alkalimetry. By M. Ricuver (Zeits. Anal. Chem. 
cid Pa 21, 205).—If phenolphthalein be ‘used as an indicator, potassiam 
yporat il dichromate may, as test experiments show, be accurately titrated with 
until a standard alkali. Vice versd, dichromate may be conveniently used to 
soluble HMB ascertain the strength of alkaline fluids. O. H. 
VOL. XLII. 4n 
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Estimation of Chromium. By F. P. Treapweit (Ber., 15, 
1392—1393).—Accurate results were obtained in estimating chromium 
in the form of sesquioxide by precipitation with ammonia, when the 
operation was carried on in glass vessels. Wilm’s (Ber., 12, 2223) 
statement that under these conditions the results are always 3—6 per 
cent. too high is therefore inaccurate. W. C. W. 


Separation of Nickel and Cobalt. By A. Jorissen (Zeits. Anal, 
Chem.; 21, 208).—The action of reducing agents on nickel hydroxide 
is, as is well known, much more vigorous than on cobalt oxide. Thus 
potassium cyanide readily dissolves the former, but is without action 
on the latter. From large quantities of cobalt the nickel may con. 
veniently be separated as follows :—The hydroxides are precipitated 
from the solution by potassium hydroxide and bromine ; to the pre. 
cipitate a few cubic centimeters of potassium cyanide solution are 
added, and the mixture is well shaken at ordinary temperature. The 
filtrate is evaporated with nitro-hydrochloric acid, and in presence of 
nickel gives all reactions of the metal. When the nickel is in great 
excess, some of the cobalt also goes into solution. O. H. 


Precipitation of Titanic Acid. By P. T. Austen and F. A. 
Wiser (Amer. Chem. J., 4, 211—214).—The authors recommend the 
following process:—The ore is fused with alkaline carbonates sad 
nitrates, and after digestion with water in the usual way, the solution 
is acidified with hydrochloric acid and evaporated to dryness to render 
silica insoluble. The residue is then moistened with hydrochloric 
acid and treated with a little warm water till the soluble parts are 
taken up, after which it is left to cool, and then diluted, without 
filtering, to 400—500 c.c.; sulphurous acid is next added, and then 
50 to 60 ¢.c. of acetic acid. On boiling in the usual manner, the 
titanic acid will be precipitated in a flocculent and filtrable state. The 
whole is then to be filtered and washed with hot water containing a 
little acetic acid. If the ore does not contain phosphoric acid, the 
precipitate will be quite free from iron, and after expulsion of the 
silica by treatment with ammonium fluoride and sulphuric acid, is 
generally pure enough to be taken as titanic acid, although in certain 
cases, where the amount of titanic acid is small and that of iron 
large, a second fusion may be necessary. If the ore contains phos- 
phates, the titanic acid precipitate will always contain iron and phos- 
phoric acid. In this case, the residue left after expelling the silica 
with ammonium fluoride, may be fused with sodium carbonate, and 
the melt exhausted with water, which dissolves the sodium phosphate 
and leaves the sodium titanate and ferric oxide. The residue is then 
fused with a little sodium bisulphate, and the titanic acid precipitated 
after reduction by boiling. The filtrate containing the iron which 
was precipitated with the silica is now added to the filtrate from the 
original precipitation of the titanic acid, and to the acidified filtrate 
from the fusion of the titanic acid with sodium carbonate; and the 
united solutions, after having been freed from potassium by precipita- 
tion with hydrogen sulphide, are analysed for alumina, iron, ma.- 
ganese, lime, and magnesia. H. W. 
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Preparation of Copper for Elementary Analysis. By F. Wer. 
(Ber., 15, 1189—1140).—Metallic copper prepared by the reduction of 
copper oxide in hydrogen contains, as is well known, not incon- 
siderable quantities of hydrogen ; by reducing copper oxide in a stream 
of formic acid vapour, metallic copper is obtained quite free from 
hydrogen. A. J. G. 


Contributions to Wine Analysis. By J. Nessier and M. Barra 
(Zeits. Anal. Chem., 21, 198).—A considerable number of analyses of 
wines, chiefly from the Palatinate, are given in this paper, the average 
of the extractives (minus acid) being, in the case of white wines, 


128 per mille, and of red, 15°5. O. H. 


Wine made from Unripe Grapes. By F. Muscutus and C. 
Awrnor (Zeits. Anal. Chem., 21, 192).—From the results of a number 
of analyses of genuine wines grown in the bad wine year 1879, the 
authors describe the characteristics of wine made from unripe grapes 
as follows :—Abnormally large amounts of extractives, acids, ash, and 
phosphoric acid; small proportion of alcohol, the extractives being 
generally of gelatinous consistency, probably due to pectinous sub- 
stances. 

They also find that the amount of phosphoric acid is frequently 
higher than the limits generally adopted for wines from ripe pes 
(namely, from 0°15 to 0°18 per litre), and conclude that by far the 
greater proportion of mineral substances re-migrate from the fruits 
into the stem. O. H. 


Estimation of Glycerol in Sweet Wines. By E. Boremann 
(Zeits. Anal. Chem., 21, 239).—The author bas found that while the 
method first proposed by Reichardt, and improved by Neubauer and 
himself, gives very satisfactory results in the case of dry wines, it is 
not applicable without modification to sweet or sugared wines, because 
the sugar is converted in the course of the operation into sagar-lime, 
which adheres so firmly to the sides of the vessels that it cannot well 
be removed. The author therefore operates as follows:—100 c.c. of 
the wine are evaporated with sand, the residue is extracted with 100 c.c. 
of absolute alcohol, the solution is diluted, and then well shaken with 
15 times its bulk of ether, by which the sugar is mostly precipitated, 
whilst all the glycerol remains in solution; the solution is poured off, 
and can be treated according to Neubauer-Borgmann’s nad oe 


Estimation of Fusel Oil in Brandy. By L. Marquarpr (Ber., 
15, 1370—1373).—The fusel oil is extracted by treating 150 grams of 
the brandy, diluted with an equal volume of water, with 50 c.c. of 
chloroform. This operation is twice repeated. The 150 c.c. of chloro- 
form having been well washed with water to remove ethyl alcohol, are 
heated in a closed flask for six hours at 85°, with 5 grams of potassium 
dichromate, 30 grams of water, and 2 of sulphuric acid. When the 
oxidation is complete, the mixture is distilled, water is added to the 

4n 2 
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residue, and the distillation continued. The distillate is boiled for half. 
an-hour with barium carbonate, in a flask provided with an upright 
condenser ; the chloroform is then distilled off, the residue filtered, and 
the filtrate evaporated to dryness. The residue is weighed, and then 
dissolved in water containing a few drops of nitric acid. The solu. 
tion is divided into two equal portions, in one of which the barium is 
determined, and in the other the amount of barium chloride. The 
weight of barium chloride found, deducted from the weight of the 
residue, gives the weight of barium salts of the fatty acids. The total 
amount of baryta found, minus the baryta existing as barium chloride, 
gives the amount of baryta in these above-mentioned barium salts. If 
the percentage of baryta in the barium salts does not exceed 45°13 per 
cent., it indicates the presence of valeric acid in the oxidation-produets 
of the chloroform extract, and hence the presence of amyl alcohol in 
the original brandy. W. C. W. 


Estimation of Tartaric Acid and of Potassium Tartrate in 
Wine. By C. Amrnor (Zeits. Anal. Chem., 21, 195).—Cream of tartar 
and tartaric acid are usually estimated according to Berthelot and 
Fleurieu’s method, which consists in the precipitation by ether-alcohol 
of the original wine, and of the wine after partial neutralisation. It 
is shown in the present paper that by the use of this method it noi 
unfrequently occurs that a larger amount of cream of tartar is found 
than of total tartaric acid. The author finds that this is due to the 
precipitation by the ether-alcohol of hydrogen potassium sulphate, 
which is subsequently included with the tartrate. He finds that 
hydrogen potassium sulphate is present not only in plastered, but also 
in perfectly normal wines. 

It is therefore inferred that Berthelot’s method is not always 
trustworthy. O. H. 


Testing Oil Cakes for Myronic Acid. By V. Dirks (Bied. 
Centr., 1882, 487).—Ulbricht estimates the myronic acid by oxidation 
with bromine, but alkaline potassium permanganate will also oxidise 
the acid to allyl thiocyanate. By this method, 0°034—0-107 per cent. 
allyl thiocyanate has been obtained from pure rape seed; 0'153— 
0°192 per cent. from rape cake ; 0°036 per cent. in turnip seed; and 
1:15 per cent. in black mustard. E. W. P. 


Estimation of Neutral Fat in Mixtures of Fatty Acids. By. 
Grocer (Dingl. polyt. J., 244, 303—311).—Hausaman (ibid., 240, 62) 
has described a method of determining undecomposed fat in mixtures 
of fatty acids, which the author found to give unsatisfactory results. 
On investigation, however, it was discovered that the failure was due 
to the defective description given by Hausaman, and that the method 
was very valuable. The author recommends the following mode of pro- 
ceeding :—3 to 5 grams of the previously dried mixture of fatty acids to 
be examined for neutral fat are placed in a flask of 150 c.c. capacity, 
and dissolved completely in 25—30 c.c. of hot alcohol of about 96 per 
cent. Tr. After the addition of 1—2 drops of an alcoholic solution of 
phenolphthalein, the free fatty acid is determined by titrating the 
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r half. mixture with alcoholic potash-ley (decinormal) until the red coloration 
pright ceases to disappear immediately after shaking. To determine approxi- 
d, and mately the equivalent weight of the fatty acids, a measured (excessive) 
d then quantity of alcoholic potash-ley is added, and the flask corked up. 
2 solu- Through the cork a condensing tube 80 cm. long is passed ; the mix- 
ium is ture is then boiled for 30 minutes (if the red disappears more potash- 
The ley is added) and titrated back with a decinormal solution of oxalic 
of the acid, until the red disappears. The precipitate of potassium oxalate 
e total produced is disregarded. This method gives accurate results only in 
loride, cases where the neutral fat to be determined is the same as that from 
ts. If which the admixed fatty acids were separated, and provided that the 
13 per saponification has extended uniformly to all the constituents of the fat. 
‘oducts The author has therefore tried to modify this method, with the view 
yhol in of determining accurately the addition of a neutral fat to all fatty acids, 
, W. e.., the quantity of tallow added to stearin candles, or of cocoa-nut 
’ oil present in composite candles, &c. He proceeds in the following 
ate in manner :—4 to 8 grams of the fatty acids to be examined for neutral 
F tartar fat are dissolved in 50 c.c. of hot alcohol, about 96 per cent. Tr., a few 
ot and drops of phenolphthalein are added, and the mixture is treated with 
alcohol decinormal alcoholic potash solution, until the red colour ceases to 
on. It disappear. The whole is diluted with 150 c.c. water. Thus an alcohol 
it noi of 20—25 per cent. Tr. is obtained, in which the potash soaps remain 
| found completely dissolved, but the neutral fats are insoluble. After cooling, 
to the 60—100 c.c. of ether are added; the flask is then shaken vigorously, 
Iphate, and allowed to remain quiescent until the soap solution under the 
Is that ethereal layer is perfectly clear. The solution is then drawn up with 


ut also a pipette, diluted with water and heated to drive off all ether and 


alcohol. The fatty acids are liberated by adding dilute sulphuric or 
always hydrochloric acid, washed with hot water until free from acid, and 
. H cooled. The equivalent weight of the carefully dried fatty acids is 
; determined by titration with decinormal alcoholic potash-ley. The 
(Biel. number of c.c. of alkali required to neutralise the free fatty acids in 
‘idation the mixture containing the neutral fat multiplied by the thousandth 
oxidise part of the equivalent weight found gives the weight of the fatty 


er cent. acids contained therein, hence the quantity of neutral fat added. The 
0'153— ethereal solution of the neutral fat may be used for testing the fat 
wy qualitatively. D. B. 


Léwenthal’s Method of Estimating Tannin. By F. Simayp 
By M. (Dingl. polyt. J., 244, 391—400).—The author had occasion to make 
40, (2) anumber of tannin estimations according to Léwenthal’s improved 
Lixtures method (ibid., 22'7, 490), and found that the percentage of tannin in 


results. the same material was subject to certain variations, higher results 
was due being obtained when a larger quantity of material was boiled out. A 
method series of experiments was therefore made, the object being to ascertain 
> of pro- the cause of this discrepancy. The analyses were conducted in the 


acids to following manner: The solution of potassium permanganate contained 
apacity, 1 gram per litre, 1 c.c. equal to 0°00135 g. tannin. It is standard- 
t 96 per ised with iron, and the tannin equivalent calculated according to 
ution of Neubauer’s estimations (0°063 g. oxalic acid = 0:04157 g. tannin). 
ing the The indigo solution is prepared so that 20 c.c. require 18—20 c.c. of 
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the solution of potassium permanganate. In titrating the tannin infu. 
sion, the author invariably used 20 c.c. of indigo solution, the advan. 
tage being that the liquid to be titrated gives the same yellow colow 
in each case, so that the eye gradually becomes accustomed to it, 
The gelatin solution is made according to Léwenthal’s prescription, 
the filtration, however, is conducted according to Kathreiner’s method 
(ibid., 227, 481). In preparing the infusion, the quantity of 
tannin should be regulated so that 10 c.c. of the solution require 
12 c.c. of potassium permanganate. Although it is unnecessary to 
adhere strictly to this strength, it is important to consider the qnan- 
tity of tannin taken, and not to use too small a quantity, in which 
case the above-mentioned error would be multiplied. Again, it is not 
advisable to have the infusion in too concentrated a state, as the 
oxidation-products of the organic substances affect the yellow colour 
very considerably and hinder the recognition of the end reaction. In 
order to ascertain whether the extraction has been complete, ferric 
oxide paper is used, 7.e., strips of filter-paper are steeped in a solution 
of 1 gram ferric chloride, and 1 gram sodium acetate in 100 c.c. water, 
and dried in the air. This paper givesa distinctly visible black stain 
with a solution containing 1 part of tannin in 10,000 water. Witha 
Set smaller quantity, a black ring is produced round the drop of the soln- 
ih tion poured on filter-paper. The acidulated water used contains in 
i 100 c.c. 3°786 g. H.SO,. 
ee The analysis is made as follows: 10 c.c. of the infusion are treated in 
ae é ‘ a shallow porcelain basin with 1 liter of water and 20 c.c. indigo solution. 
x Potassium permanganate is then added slowly drop by drop untila 
yellow colour with faint reddish tinge is produced. To determine the 
y oxidisable ‘“‘non-tannin” constituents, the tannin in 450 ec.c. of the 
infusion is precipitated with 50 c.c. of gelatin solution saturated with 
salt, and 25 c.c. acidulated water. After shaking up and allowing to 
stand for some time, the mixture is filtered. 25 e.c. of the clear 
filtrate (corresponding to 10 c.c. infusion) are then treated with 
1 liter of water and 20 c.c. indigo solution, and titrated with potas- 
sium permanganate. ‘By deducting from the quantity of potassium 
: permanganate used in the direct titration the quantity consumed in 
the second titration, the number of cubic centimeters required to oxi- 
dise the tannic acid in 10 c.c. of infusion is obtained. As the volume 
corresponding to a certain weight of extracted material is known, and 
the potassium permanganate value of the tannin has been determined 
previously, it is easy to calculate the percentage of tannin in the tan- 
ning materials, provided that in the gelatin filtrate the ‘“ non-tannin” 
bodies only are titrated. This, however, was found not to be the case. 
The consumption of potassium permanganate in titrating the gelativ 
filtrate is mainly due to the solubility of the “ gelatin tannate” in 
dilute sulphuric acid. The author is investigating this point witha 
view of remedying it. D. B. 


Neubauer’s Relation between the Reducing Action of Oxalic 
Acid and Tannin. By C. Councier and J. Scuréper (Ber., 1, 
1373—1375).—The author finds that in their reducing action on 
potassium permanganate, 56 grams of iron or 63 grams of oxalic acid 


Me 
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1in infu. are equivalent to 34°25—34°30 grams of tannin, instead of 41-2— 
> advan. 41:57 grams of tannin, as stated by Neubauer. W. C. W. 
w colour 


d to it. Reactions for Aloes. By W. Lenz (Zeits. Anal. Chem., 21, 220— 
cription, 928).—Klunge states (Schweiz. Wochenschr. f. Pharm., 18, 170) that 
; method benzene extracts nothing from aqueous or alcoholic solutions of Aloé 
ntity of lucida; but that from solutions of Aloé hepatica, benzene, chloroform, and 
require carbon bisulphide extract a yellow colouring matter, which becomes pink 
ssary to onaddition of ammonia. In fairly concentrated solutions of both kinds 
he qnan- of aloes, ferric chloride produces a brownish-black coloration. Iodine 
in. which solution, added to a solution of Aloé hepatica, produces a beautiful 
it is not reddish-violet colour, whilst it hardly affects a solution of Aloé 
, as the lucida. . 
w colour The term Aloé hepatica being used somewhat vaguely for any sort 
ion. In of liver-coloured aloes, Lenz examined undoubtedly genuine samples 
te, ferric of aloes from Natal, Barbadoes, and Curagoa, and of Aloé lucida. He 
solution found that benzene extracts from 0°3 to 3 per cent. from their 
c. water, aqueous solutions, and that therefore Klunge’s statement is not strictly 
ck stain accurate. ‘ ‘ 

With a He also investigated Borntriiger’s reaction (Zeitsch. Anal. Chem., 19, 

the soln- 165), consisting in the addition of ammonia to the benzene extract, 
tains in with which it produces a reddish-violet coloration. He confirms this 
observation, but points out that extracts of frangula, rheum, senna, 
eated in and Spina cervina also yield red or violet colorations closely re- 
solution. sembling those due to aloes. These extracts also behave like aloes 
» until a with iodine solution. 
: Whilst Klunge’s and Borntriger’s tests are therefore untrustworthy, 
Dragendorff’s method was found to be perfectly satisfactory. It con- 
sists in the extraction of the fluid to be examined with amylic alcohol, 
which, on evaporation, leaves a residue of bitter taste, giving in 
solution precipitates with bromine dissolved in potassium bromide, 
basic lead acetate, mercurous nitrate, and tannic acid, and reducing 
gold and alkaline copper solution. The residue evaporated to dryness 
with strong nitric acid gives a blood-red coloration with potassium 
cyanide and hydroxide. O. H. 


The Digestibility and Quantitative Estimation of Albumi- 
noids. By A. Srurzser (Bied. Centr., 1882, 464—467).——The author’s 
process described in a former number (Abstr., 1880, 875), is depend- 
ent on the extraction of non-albuminous matter by hot water, and the 
precipitation of any soluble albumin from the aqueous extract by 
cupric hydroxide. This method, however, requires some modification 
if much leucine, solanine, tannates, &c., are present also in seeds 
which contain much phosphates; the phosphates must be removed, 
otherwise cupric phosphate is formed and free alkali, the iatter 
retaining some of the copper-albumin compound in solution. The 
modification is as follows: 1 gram of the substance is boiled with a 
mixture of 100 c.c. 95 per cent. alcohol, and 1 c.c. acetic acid, the 
solution after cooling is filtered, and the solid matter washed with 
alcohol. The residue is then heated with 100 e.c. water, allowed 
to cool down to 30—40°, and the dissolved albumin precipitated by 
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0°3—0°4 gram cupric hydroxide; after filtering, washing, and 
drying at 100—110°, this albumin compound is burnt with soda-lime, 
The quantity of soluble albumin thus obtained is to be added to that 
which is insoluble. To prepare the copper hydroxide, 100 grams 
copper sulphate are dissolved in 5 liters water to which is added 2°5 ¢,¢, 
lycerol, and then sufficient sodium hydroxide to render the liquid 
faintly alkaline ; the precipitate is to be washed with water containin 
0°5 gram glycerol per litre to remove the last traces of alkali; finally 
the purified hydroxide is to be mixed with water containing 10 per 
cent. glycerol, so that all can be readily sucked up into a pipette. To 
prepare gastric juice solution for experimental purposes, the mucous 
lining of a pig’s stomach is cut up in small pieces, digested with 
5 litres water, and 10 c.c. of 10 per cent. hydrochloric acid for two or 
three days, and then the liquid is passed through flannel and filter. 
paper. This solution may be preserved for months if 0°5 gram 
salicylic acid per litre be added. Experiments with such a solution 
on the digestibility of the albuminoid matter in feeding cakes show 
that there are two classes of albuminoids present, which are cheni- 
cally and physiologically different, the one “ albuminoid,” the other 
“nuclein;” the first is soluble in acid gastric juice or alkaline 
pancreatic juice, whilst nuclein is not; the solubility of protein 
is dependent on its chemical composition, that is, the amount of 
digestible albumin present. By artificial digestion—best by acid 
gastric juice—albuminous nitrogen can easily be separated from that 
of nuclein and determined. E. W. P. 


Technical Chemistry. 


Use of Incandescent Lamps for Photographic Purposes. By 
T. Botas (Photographic News, 26, 385).—By slightly modifying a 
ordinary Gramme machine with 5-inch revolving armature, a 5-candle 
Swan incandescent lamp can be maintained at any required temper 
ture, from a low red heat up to the point at which the filament is 
destroyed, affording a ready means of obtaining sufficient light to take 
a portrait in from 2 to 3 seconds. 

To obtain this result, a small electromagnet is arranged as a keeper 
over the jaw pieces surrounding the revolving armature in a Gramme 
machine, so as to form consequent poles with those of the field magnet, 
the circuit being completed through the subsidiary electromagnet and the 
incandescent lamp. The subsidiary electromagnet placed in this posi- 
tion gives the machine a character intermediate between a magueto- 
and a dynamo-machine. When the armature is caused to rotate, ani 
the external circuit is left open, a considerable difference of potential 
arises between the poles, although not so great as it would have been 
if the soft iron core of the electromagnet were not there acting a4 


ee 


TECHNICAL CHEMISTRY. 1241 


keeper to the field magnet ; this potential is sufficient to insure the 
efficient action of the machine even when a very high resistance is 
included in the external circuit. When a 5-candle Swan lamp is placed 
in cireuit, and the machine is turned with one hand at full speed, the 
lamp is almost immediately destroyed; but by regulating the speed 
any required temperature may be maintained from a low heat-heat 
upwards, a light of from 200 to 300 candles being readily attained. 
Of course the lamp is soon destroyed, but as it is used only for a few 
seconds each time, from 15 to 20 portraits can be taken before that 
occurs. C. E. G. 


The Electric Furnace. By C. W. Siemens and A. K. Huntiveron 
(Chem. News, 46, 163—165; Engineer, 54, 173).—This paper was 
read before Section B of the British Association at Southampton. 

The furnace consists of a crucible of any convenient size, in the 
bottom of which is pierced a hole to receive the positive electrode, the 
negative electrode, which passes through a hole in the lid of the 
crucible, being suspended from one end of a beam, the other end of 
which is attached to a hollow cylinder of soft iron free to move verti- 
alkaline cally within a solenoid coil of wire. The force with which the 
protein cylinder is drawn into the coil can be counterpoised by a sliding 
ount of weight on the beam. One end of the solenoid coil is connected with 
by acid the positive, and the other with the negative pole. The coil having 
om that a high resistance, its attractive force on the cylinder is proportional to 
V.P. the electromotive force between the electrodes, i.e., to the resistance of 
the arc. The length of the arc is therefore regulated automatically. 
This is a point of great importance, as, were it not so, the resistance 
of the arc would rapidly diminish as the temperature of the atmo- 
sphere within the crucible increased, and the result would be that 
heat would be developed in the dynamo-machine. The extinction of the 
arc by sudden change in its resistance, or by the sinking of the 
material in the crucible is also avoided. The crucible is sur- 
rounded with some infusible substance which is also a bad conductor 
of heat. Gas-retort carbon or sand answers well for the purpose. 
The electrodes may be of such carbon as is used in electric lighting 
or of any other convenient conducting substance. They may, if 
desired, be cooled by circulating water through or around them, or by 
exposing them, as far as possible, to the air. For example, in one 
experiment a }-inch nickel positive pole was employed, the lower end 
being inserted into a solid rod of copper about 1 inch square by 
6 inches long. With this pole, no other means of keeping it cool 
being adopted, 1 Ib. of grain nickel was fused in a clay crucible and 
poured in eight minutes, starting with all cold. The electrode was 
magnet, but little attacked, and no leakage occurred. 

and the _There are two great advantages possessed by the electric furnace, 
LIS posi- viz., that the temperature attainable is practically limited only by the 
agneto- refractoriness of the materials of which the furnace is constructed, 
ite, and and that the heat is developed immediately in the material to be 
otential fused, instead of first having to pass through the containing vessel. 
ve been On the other hand the temperature to be obtained by the use of fuel 
Ing as & is limited by dissociation, and Deville has shown that carbonic acid 
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undergoes dissociation at the ordinary atmospheric pressure at about 
2,600° C. Plumbayo crucibles stood exceedingly well, but could not be 
employed where the metal was liable to be carburised. In some of 
the experiments, the metal was fused on a bed of lime, sand, op 
electric-light-carbon dust. 

Wrought Iron.—Six pounds of wrought iron were kept under the 
action of the arc for 20 minutes, and the metal was then poured into 
a mould. It was found to be crystalline, and could not be forged. 

Steel—As much as 20 lb. of steel files has been melted in one 
charge, the time required being about one hour, starting with the 
furnace hot. With such large quantities, the metal has invariably 
been full of blowholes. 

White iron, fused in a clay crucible for 30 minutes, when frac. 
tured did not appear to have undergone any change. White iron and 
coke were introduced into the furnace; the metal was found to be 
slightly grayer than the original. When, however, retort carbon was 
substituted for the coke, a good gray iron, soft and easily workable, 
3. % iS was readily obtained in 15 minutes, starting with the crucible hot. 

A | On another occasion, starting all cold, at the end of 30 minutes, the 
i 


5 
i 
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metal, althongh it had been well fused, had not been rendered grayer. 
The difference between these two results was possibly due to the tem. 
perature being somewhat higher in the one case than in the other. 
This is a point of considerable practical interest. Four pounds of 
ae white iron, fused with carbon-dust for three-quarters of an hour, 
4 yielded a very gray crystalline iron. 
Cast iron, fused and kept under the action of the are for 45 miuntes 
Bs in carbon-dust, was not materially changed. Some of the same cast 
ik: iron was fused for 15 minutes under lime, which nearly covered it. 
The character of the fracture of the metal was but little altered. A 
strong smell of phosphoretted hydrogen or of a phosphide was per- 
ceived in the experiment in which lime was used. 

When spiegeleisen was fused in a plumbago or a clay crucible, 
graphite separated as the metal cooled. 

Siliceous pig-iron containing about 10 per cent. silicon was fused 

é by itself; it showed but little change, except that some graphite 
: separated. 

Nickel—A positive pole of this metal—cast malleable by Wiggin 
and Co.’s process—} inch in diameter, was passed through a hole in 
the bottom of a clay crucible. A carbon negative pole was used, but 
soon after the commencement of the experiment a deposit of nickel 
formed on the end of it, so that practically it was a nickel pole. This 
deposition of metal on the negative pole was also observed with some 
other metals—notably with tungsten. In the furnace arranged as 
just described, 1 lb. of grain nickel was fused and poured in eight 
minutes. The fused metal had a brilliant granular fracture. It could 
not be cut properly in the shaping machine, shearing off under the 
tool. One pound of grain nickel fused in carbon-dust for 25 minates 
yielded a dark grey carburised metal, which worked well under the 

’ tool. On another occasion an equal quantity of nickel, similarly 
treated, gave a “blowy” metal, which could not be worked. Some car- 
burised nickel, made as described above, was fused in a clay crucible 
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it. about 
d not be 
some of 
sand, or 


for 12 minutes, and allowed to cool gradually in the furnace ; 
the fracture became whiter, and the grain closer. 
Copper.—Three-quarters of a pound of copper were fused for about 
half-an-hour in carbon-dust. On examining the result, it was found 
that all but about ? oz. had been vaporised. Those who were present 
during the experiments suffered no ill effects from the atmosphere 
charged with copper, which they must have breathed. 


Platinum.—Eight pounds of platinum were rendered perfectly 
with the liquid in about a quarter of an hour. 
variably Tungsten.—Half a pound of tungsten in powder was subjected to the 
action of the arc in a clay crucible. Dense fumes were evolved, and 
en frac- the crucible was found to have been very much attacked below the point 
iron and to which the arc extended. The metal was fused only to an in- 
ind to be appreciable depth beneath the cavity formed by the arc, but the 
rbon was unfused metal underneath was covered with very beautiful iridescent 
vorkable, crystals of tungsten, which under the microscope appeared to be well- 
ible hot. formed prisms. 
utes, the A very large number of experiments were made with tungsten, the 
| grayer. results of which showed that it could not be fused, except in very 
the tem- small quantities at a time. It was possible to build up a small ingot 
ne other. by fusing a little of the tungsten, and then adding little by little 
ounds of gradually. Even then the pieces were for the most part spongy 
an hour, and unsatisfactory. The best results were obtained when tungsten 
which had already been fused was employed in the building-up process. 
minutes When once the metal had been fused, it did not fume much in 
ame cast melting, doubtless owing to the greatly reduced surface exposed. 
vered it. From the foregoing experiments, it is clear that the amount of any 
ered. A given metal which can be successfully fused in the electric furnace, 
Was per- and the time required to effect the fusion, are dependent on the 
relation between the volatilising point and the fusing point, 7.e., the 
crucible, extent to which the volatilising point is higher than the fusing point ; 
and on the conductivity of the metal for heat. C. E. G. 
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graphite Automatic Gas Extinguisher. By H. Micuanuis (Ber., 15, 
a 1397—1398).—By means of this apparatus, which resembles the 
r Wiggin ordinary alarum clock in appearance, gas taps are turned off at any 
a hole in desired time. The apparatus can be obtained from F. L. Libner of 
used, but Berlin. W. C. W. 
of nickel 

le. This Contributions to the Study of Antiseptics. By F. Borttar 
ith some (J. pr. Chem. [2], 25, 300—309).—Koch having declared in a recent 
anged as paper that most of the substances at present employed as disinfectants 
in eight are practically useless, and that the only ones worthy of the name are 
It could chlorine, bromine, iodine, and corrosive sublimate, with possibly potas- 
nder the sium permanganate and osmic acid, the author undertook the investiga- 
minates tions recorded in this paper; he thinks that this contradiction of 
nder the generally accepted facts is not as strong as it appears. As the anti- 
similarly septics employed in surgery do not require to be perfect, it is sufficient 
ome cal for the purpose of the surgeon, if the propagation of the organisms is 
crucible arrested for a time long enough to allow the wound to heal. The 
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spores by which some of the bacteria are propagated bear much 
analogy to the eggs of certain animals and the seeds of certain plants 
which preserve their vitality under very severe conditions, some of 
them not being killed even by weak acids. The classification of 
bacteria, according to their resistance to the action of antiseptics, has 
been commenced and carried to an advanced stage by Koch ; the spores 
of the splenic fever organism preserve their vitality for many days in 
a 1 per cent. aqueous solution of phenol, or a 5 per cent. solution of 
zinc chloride, but their development is arrested; this suffices for 
medical purposes, as although chlorine, &c., would effectually destroy 
them, they would also severely injure the patient to whose wounds 
they might be applied. 

Most antiseptics form permanent insoluble compounds with albumin, 
for example, egg albumin treated with a dilute solution of zinc sul. 
phate or chloride forms Lieberkiihn’s zinc albuminate having the 
composition C,,H),.N,;SO» + ZnO,H,: similar reactions occur with 
the other substances named by Koch, and would also occur when 
applied to wounds. 

Samples of blood serum and egg albumin, diluted with three or 
four times their weight of water, were precipitated with solutions of 
pheuol, zinc chloride, copper sulphate, corrosive sublimate, &c.—the 
precipitate thrown on a filter, washed until the wash-water was free from 
traces of the reagent, 2 or 3 grams of the damp substance was then 
beaten with water to a thin paste, and allowed to remain at the ordirary 
temperature, loosely covered with a bell-glass ; watch-glasses containing 
serum and Koch’s nutritive gelatin, without any additions, served to con- 
trol the experiments, which were divided into three series—in the first 
the substances were left to the action of floating germs in the air. The 
control samples were infected in 24 hours, and became putrid in 2 to 
4 days, but the other samples remained sound from 6 up to 60 days 
in the case of the mercury albuminate. In the second series the 
samples were sown with cocci, found on an infusion of coffee, and the 
third with splenic fever’ germs; in both of them the unprotected 
samples showed a remarkable increase of germs within the space of 
2 days. 

The albumin precipitated by phenol became putrid in 48 hours ; the 
sample on being distilled with water showed no trace of phenol o 
adding bromine, the washing having removed it. This experiment 
was therefore a failure. Copper, zinc, and mercury albuminate 
remained for 4 weeks without perceptible change, and the author 
believes they would remain so for an unlimited period were oxygen 
and water absent. 

Other experiments made with such materials as iodoform, carbo 
dichloride, tetrachloride, and hexachloride, solid and liquid bromo 
toluene, which have been favourably noticed in medical journals, wer 
unsuccessful, and the author believes them useless as —— 


Calcium and Sodium Glyceroborates. By G. Lz Bon (Com. 
rend., 95, 145—146).—Calcium glyceroborate is obtained by heating 
together equal weights of calcium borate and glycerol at 160° with cov 
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> much stant agitation, until a drop of the liquid solidifies to a hard transparent 
| plants mass on cooling. Sodium glyceroborate is obtained by heating 100 parts 
some of anhydrous borax with 150 parts glycerol. These compounds form 
tion of transparent glass-like masses, which deliquesce very rapidly when 
‘ics, has exposed to the air, absorbing their own weight of water. They melt 
e spores at 150°, and dissolve in half their weight of alcohol or water. Both 
days in are powerful antiseptics, have no odour, are not poisonons, and may 
ition of be applied even to such a sensitive organ as the eye. Meat simply 
ices for covered with a glaze of glyceroborate was sent to La Plata, and 
destroy arrived in a perfectly fresh condition. From a therapeutical point of 
wounds view, the sodium compound would seem to be preferable. The glycerobo- 
rates may be used in surgery in place of phenol. C. H. B. 
Ibumin, 

inc sul. Hydrogen Peroxide and its Application. (Dingl. polyt. J., 
ing the 244, 246).—-After noticing the recent researches on the formation of 
or with hydrogen peroxide, the author discusses its use as a bleaching agent. 
vr when According to Ebell, all materials to be bleached must be entirely freed 
from all fatty ingredients. For this purpose, hair is treated with a 
three or 3 per cent. solution of ammonium carbonate at 30° for 12 hours. 
tions of After rinsing and washing with soap, it is treated a second time with 
vc.—the ammonium carbonate. Feathers are cleaned with benzene or a 1 or 2 
ree from per cent. solution of ammonium carbonate and dried in the air. The 
as then bleaching is effected in a bath consisting of a 3 per cent. aqueous 
rdirary solution of hydrogen peroxide neutralised with ammonia. Bone, 
ntaining ivory, and similar substances may be treated in a like manner. It is 
d to con- further recommended to bleach raw silk with hydrogen peroxide. 

the first D. B. 
ir. The 


in 2 to Conversion of Waste Animal Charcoal. By Barror (Bied. 
60 days Centr., 1882, 491).—Waste animal charcoal from sugar factories, if 


pe nx treated with sulphuric acid, yields a good superphosphate. 
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Glass Mixtures and the Application of Natural Silicates 
in the Manufacture of Glass, By G. Wacener (Dingl. polyt. J., 
244, 400—407).—In a previous paper (ibid., 243, 66, 152, and this 
vol., 563) the author tried to base the calculation of the ingredients 
necessary to form a good glass on certain rules in conformity with 
practical experience and the investigations of Weber on the resistance 
of glass. The object of the present paper is to extend these rules. 
In the experiments, each mixture was divided into two parts and 
placed in two glass pots, one being in the hottest part of a porcelain 
furnace, worked with a returning flame, the other in the coldest place, 
le wert the object being to approximate the temperature of glass furnaces and 
re prevent devitrification. 
Jy FE. Experiments with Pure Alkali Glasses.—In both parts of the furnace 
‘ mixtures of carbonated alkalis and silicic acid, corresponding with the 
(Compt. following silicates, were introduced:—NaKO,5Si0., NaKO,6Si0,, 
- heating NaKO,7S8i0., NaKO,8Si0O,. At the coolest part, the pentasilicate 
vithow> was fused to a perfectly clear mass. At the hottest part, the hex- 
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silicate was fused in two cases, and in a third experiment not com 
pletely. The mixture corresponding with heptasilicate was pe, 
fectly white and opaque, and the octosilicate was only sinterea 
Similar experiments were made with lead glass, for which th< 
following general formula was obtained :— 


PbO,2Si0, + #[(Na,K),0,5Si0, ]. 
Trials with calcium alkali glasses gave the formula:— 
CaO,1 to 28i0, + 2[ (Na,K},0,58i0,). 
With baryta glass the following formula was obtained :— 
BaO,2SiO, + «#[(Na,K ],0,5 to 6Si0,). 


The conclusions arrived at are these: A good glass composition 
must contain silica in sufficient quantity to effect the formation of the 
penta- or hex-silicate of the alkali and the mono-, or, better, the di- 
silicates of the other oxides; for alumina, the tri-silicate may be 
taken; however, a sufficient quantity of amorphous silicates must be 
present to prevent devitrification. The same rules probably apply to 
coloured glasses, and it may be further assumed that in the above 
formule the oxides of heavy metals may be introduced in place of 
CaO, BaO, and PbO. Glasses used as flux presumably require other 
silicates than the penta- or hex-silicates. D. B. 


Influence of Sulphur and Copper on the Working Proper. 
ties of Steel. By A. Wasum (Dingl. polyt. J., 244, 456—458)— 
The author found that the presence of copper does not influence the 
malleability of steel so prejudicially as has been hitherto assumed. 
0-862 per cent. copper in steel showed no traces of red shortness, the 
same applies to mixtures of copper and sulphur, so long as the quantity 
of the latter is not sufficient to render steel “red short.” With 
0-107 per cent. sulphur, and 0°849 per cent. copper, the steel remained 
unaltered. As to the influence of sulphur on steel the author limits 
the quantity which renders it red short to 0°15—0°16 per cent.; he 
considers ("1 per cent. injurious. D. B. 


Reduction of Silver Minerals by Hydrogen in the Wet Way. 
By P. Laur (Compt. rend., 95, 38—39).—The silver mineral (sulphide, 
chloride, bromide, iodide) is finely powdered and boiled in an iron 
vessel with a 1 per cent. solution of soda and an amalgam of 3 parts 
tin and 100 parts mercury. The silver is reduced and amalgamates 
with the mercury, the sulphur forms sodium thiostannate, whilst 
the halogens are converted into sodium salts. There is no sensible 
loss of mercury. This method might probably be used with advantage 
on a large scale in place of the Mexican and Californian processes. 

C. H. B. 

Preparation of Vanadium Compounds from the Basic Slag 
of Creusot. By G. Witz and F. Asmonp (Compt. rend., 95, 42—44). 
—The slags produced at Creusot whilst working the Thomas-Gilehrist 
modification of the Bessemer process, contain as much as 1°5 percent. 
of vanadium derived from the Mazenay oolite which is used in the 
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srocess, and the quantity of vanadium thus concentrated amounts to 
-bout 60,000 kilos. per annum. The roughly broken slag is treated 
4 the cold with an insufficient quantity of hydrochloric acid until the 
fatter is nearly saturated, and has a sp. gr. of 36° to 27°B. The 
solution is then decanted, diluted to 15° B., and the silica removed. 
This solution contains the vanadium in the hypovanadic condition, 
and notwithstanding the presence of foreign salts may be used with 
success in printing. To prepare hypovanadic phosphate, the hydro- 
chloric acid solution is neutralised and mixed with an alkaline acetate, 
when a bluish-grey precipitate of hypovanadic phosphate is deposited. 
On repeating this treatment a precipitate is obtained which contains 
20 per cent. of vanadium if the slag contained 1°5 per cent. If the 
slag is poorer in vanadium, the hydrochloric acid solution is neutralised 
by addition of powdered slag which precipitates the less soluble phos- 
phates, including that of vanadium. This precipitate, which consists 
mainly of the phosphate (VO),(PO,), + 5H,O, is redissolved in 
hydrochloric acid and then treated with an acetate, as above. The 
same precipitate is obtained on adding ammonium phosphate to a 
reduced solution of ammonium metavanadate, neutralising, and adding 
ammonium acetate. It is decomposed by washing, and oxidises when 
dried with exposure to air. These phosphatic precipitates are very 
soluble in acids, and have been used with success on several Indian 
fabrics. To prepare ammonium metavanadate, the first phosphatic 
precipitate, without further purification, is oxidised by roasting at 
incipient redness until it acquires an ochreous yellow colour. It is 
then treated with ammonia solution, the orange-yellow soiution of am- 
monium orthovanadate thus obtained is boiled until colourless, filtered, 
and ammonium metavanadate precipitated from the filtrate in the 
usual way; 14 kilos. of slag containing 1°5 per cent. of vanadium gave 
250 grams of almost pure ammonium metavanadate. C. H. B. 


Notes on the Manufacture of Spirit. (Dingl. polyt. J., 244, 
386—391).—In discussing the determination of the refining value of 
crude spirit, Marker mentions that fractional distillation is the only trust- 
worthy means of separating the impurities. Trials made to separate 
the bye-products by distilling over fat proved useless, whilst the use 
of calcium chloride did not give perfectly pure ethyl alcohol. With 
Savalle’s diaphanometer the value of crude spirit may be determined 
approximately. The apparatus is based on the fact that pure ethyl 
alcohol is not coloured when boiled with sulphuric acid, whilst the 
impurities give a yellow or brown colour, the quantity varying with 
the intensity of the colour, so that by comparison with a certain scale 
the purity of a spirit may be roughly estimated. Pampe finds that 
the physical miscibility of the impurities with ethyl alcohol is of great 
importance. Aldehyde, e.g., is miscible with ethyl alcohol almost in 
all proportions, and therefore considerably reduces the value of crude 
spirit, whilst amyl alcohol is easily separated. Potato spirit, which 
contains chiefly amyl alcohol, is therefore more valuable than spirit 
made from maize or molasses. According to Marker, grain spirit 
should be prepared exclusively from rye, maize being regarded as an 
adulterant. Delbriick describes some improvements made in apparatus 


ee a 


x 
" ¥ a 1248 ABSTRACTS OF CHEMICAL PAPERS. 


for distilling mash and for rectifying. consisting essentially in a reduc. 
tion of time and in working the stills uninterruptedly. Cast-iro) 
stills are said to answer very well; it is necessary, however, to se 
that the steam in entering the still does not play directly on the side 
or bottom, as the protecting layer of graphite would thus be removed, 
Petzold has made some experiments on saccharification with malt, 
He finds that with malt extract previously heated to 61°, 30 to 40 pe 
cent. less sugar is formed than in the usual manner of conversion, 
At a temperature of 50° the difference is small, so that the injurions 
action may be said to begin at this temperature. It is further men. 
tioned that the result is not altered when the malt extract is added jy 
one portion to the starch, or gradually. Franke finds that by steaming 
the mash for a long period the quantity of sugar is increased but the 
yield of spirit diminished. D. B. 


Plastered Wines. By M. Nencxt (J. pr. Chem. [2], 25, 284—290), 
—The Government of the Canton of Berne having passed a law 
forbidding the sale of wines containing more than 2 grams of potas. 
sium sulphate to the litre, wine merchants complained of the severity 
of the regulation, and the Government appointed a Commission to 
investigate the subject; the author was the reporter, and gives the 
results of their investigations. Their opinions were invited as to 
whether the use of wine containing more than the legal limit of the 
sulphate is injurious to health; whether the limit could safely be ex- 
tended, and to what extent; and whether there is any difference 
between the effects of plastered white and red wines. 

The public opinion is strongly against the custom: Spanish, Italian, 
and South of France wines are those most generally clarified with 
gypsum; it is said to increase the quantity, improve the colour, and 
raise the alcoholic strength, thereby improving the keeping qualities; 
it is also said to prevent after-fermentation ; but its real advantage to 
the wine maker is that it clarifies the wine rapidly and allows it to be 
quickly brought to market. It is chiefly employed with the coarser 
qualities of red wine, and is either added to the grapes and trodden 
with them, or in fewer cases added to the expressed juice ; the quantity 
used is generally 1—2 kilos. to every 100 kilos. of fruit; but it is 
sometimes as much as 10 kilos. 

The most exhaustive inquiry yet made on the subject was bya 
Commission appointed by the French War Department, and the con- 
clusions arrived at by them have been confirmed and fully adopted by 
the author and his colleagues, they are :— 

The addition of gypsum to wine cannot be detected by the flavour, 
but it lessens the intensity of the colour; it decomposes the acid 
potassium tartrate naturally present in the wine, potassium sulphate 
remaining in solution and the tartaric acid uniting with the lime to form 
an insoluble calcium tartrate. Potassium phosphate, also a natural con- 
stituent of wine, is decomposed, forming potassium sulphate and 
insoluble calcium phosphate. It is a debatable question whether the 
potassium tartrate naturally existing in wine is the acid or neutral 
salt, and, considering that there are also present succinic, malic, and 
various volatile fatty acids, and that the gypsum itself contains varying 
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proportions of carbonate, it is difficult to understand the reactions; 
but, as the natural acidity of wine is more than sufficient to transform 
all neutral into acid salts, the author is of opinion that it is the 
acid tartrate which is present. It would also appear that some free 
sulphuric acid is formed in the plastered wine, as, when it is left for a 
certain time, ethyl ether is produced,—at least such was the result of 
one experiment made by the author. 
version, Although much has been said as to the toxical effects of plastered 
njurions wine, very few trustworthy examples have been recorded. The first 
er men. complaints were made by the French army in Africa, where many 
dded in cases of illness were said to be caused by its use. The only other 
teaming attested case is that of an epidemic which broke ont in the Depart- 
but the ment of the Loire, but alum was found to have been added to the 
D. B. wine as well as gypsum. The symptoms are said to be colic and slight 
vomiting. The acid potassium tartrate acts towards many reagents in 
1— 290) the same manner as free sulphuric acid, and when introduced into the 
a law system may have the effect of reducing the alkalinity of the blood. 
f potas. In view of the inconclusive nature of the evidence, the Commission 
severity recommend the maintenance of the regulation forbidding the sale of 
sion to wines containing more than 2 grams of potassium sulphate in the 
ives the litre. J. F. 
1 as to 
| of the Presence of a Glycol in Wine. By A. Hennivxcer (Compt. rend., 
> be ex- 95, 94—96).—By careful fractionation of 50 litres of red Bordeaux 
ference wine, with the aid of Le Bel-Henninger tubes, the author has suc- 
ceeded in isolating about 6 grams of isobutyl-glycol, b. p. 178°5°. 
Italian, Making a correction for the glycol carried away by the aqueous 
d with vapour, the amount of glycol present in the wine is about 0°05 per 
ur, and cent., or about one-fifteenth the amount of the glycerol present. . 
alities ; C. H. B. 
tage to Preparation of Pressed Yeast. (Dingl. polyt. J.. 244, 448— 
it to be 456).—Hayduck has investigated the utilisation of the nitrogenous 
coarser constituents in the manufacture of pressed yeast. To determine the 
rodden quantity of nitrogen contained in the raw materials, which can be 
uantity assimilated by the yeast, the finely bruised substances were extracted 
t it ts with distilled water at 50°, or with dilute sulphuric acid at the same 
temperature. The total quantity of soluble proteids was determined 
s bya in the filtrate, after which the solution was treated with a sufficient 
he Con- quantity of sugar. Seed-yeast was then added, and the nitrogen was 
ted by again determined after the end of the development. The difference 
: between the nitrogen obtained and the total quantity originally found 
lavour, in the solution, gives the nitrogen assimilated by the yeast. From 
e acid oats, about 38 per cent. proteids could be extracted with water at 50° ; 
iIphate the quantity of assimilable proteids, however, was only about 16 per 
° form cent., so that it was impossible to draw any conclusions from these 
al con- data as to the utility of the solution in the nutrition of yeast. Maize 
> ol lost about 12 per cent. of soluble proteids, of which 7 per cent. was 
ver the assimilable. Hence, maize protein is less soluble in water than the 
eutral proteids of oats, but a larger proportion of the former is utilised in the 
c, and nutrition of yeast. From oats treated with water and lactic acid (0°5 
arying per cent. solution), 60 per cent. of proteids was dissolved, 31 per 
VOL. XLII. 40 
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cent. being assimilable. Lactic acid has a powerful peptonising action 
on oat protein, but with maize it seems to be without action. In the 
case of barley-malt, large quantities of proteids were dissolved by the 
treatment with water and 4 per cent. lactic acid. In another experi- 
ment, malt and potatoes were mashed together in the proportion of 
1: 24, and the mixture diluted to 12° saccharometer. On analysis, 
the potato-mash gave 0°1 per cent. dissolved nitrogen; 60 per cent. 
being assimilable. It is shown that, contrary to the opinion usually 
held, this solution is well adapted to the growth of yeast. 

Delbriick describes the employment of potatoes in the cultivation 
of pressed yeast. According to the process of Schuster and Burow, 
the potatoes are steamed, water being previously added. Schuster 
further uses a small quantity of sulphuric acid. The pressure is 
maintained at a moderate degree. Burow recommends to introduce 
into the steamers first the potatoes, then the necessary quantity of 
water, and finally the requisite quantity of bruised maize. ‘The effect 
of the addition of a small amount of sulphuric acid is not only to im- 
prove the colour, but to prevent the formation of bacteria. 

Birner recommends the use of asparagine as nutriment for the yeast 
cell; for this purpose leguminous seeds are steamed and added to the 
mash. 

Schuster proposes to prepare pressed yeast and spirit from un- 
bruised corn without the application of steam pressure. The corn is 
digested with sulphuric acid at 40° (100 kilos. corn, 660 c.c. pure sul- 
phuric acid, and 200 litres water). After the expiration of 48 to 60 
hours, the material is brought into a mashing vat and ground to a fine 
powder, which is effected with great ease. The saccharification is more 
rapid and complete. 

Hayduck has studied the influence of alcohol on the development of 
yeast. Fusel oil was found to retard considerably the progress of the 
fermentation of yeast. 0°5 per cent. amyl alcohol in a 10 per cent. 
solution of sugar impeded its progress, while 2 per cent. completely 
prevented the fermentation. Alcohol arrests the fermentation if pre- 
sent to the extent of 15 per cent. by volume, and smaller quantities 
retard theaction. The fact that the formation of yeast is usually com- 
pleted after the expiration of about 30 hours is explained either by 
the consumption of an ingredient in the mash indispensable to the 
development of yeast, or by the formation of a fermentation product 
which preveuts the further progress of the yeast. It was also found 
that a solution of potato-mash containing 9°25 per cent. (by volume) 
of alcohol showed signs of fermentation after filtration and addition 
of yeast, but did not develop yeast. After the removal of alcohol 
from another portion of the filtrate by distillation, adding water to make 
up the solution to the original volume, and treatment with yeast, 4 
further growth occurred with consumption of nitrogenous constituents. 
In conclusion, it is mentioned that the assumption that potato-mash 
is deficient in nitrogenous nutrients is disproved by these exper'- 
ments. 


Xylidine-Ponceav. By E. Broxpun (Dingl. polyt. J., 244, 458). 
—The ponceau introduced by Poirrier in September, 1879, is obtained 
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action by the action of a dilute solution of a salt of diazoxylene on naphthol- 
In the disulphonic acid ; the solution is rendered alkaline, and the colouring 
by the matter precipitated with common salt. It is readily soluble in water 
i! and acetic acid, but less so in alcohol or glycerol. It has no affinity 
ow of for vegetable fibres, but dyes animal fibres without a mordant. The 
alysis, colour resists the action of light, but does not stand soaping. 
—_ Although fast in the air, the ponceau fades slowly on exposure to 
sually direct sunshine. Tannin, vegetable colouring matters, gum, starch, 
dilute sulphuric acid and hydrochlorie acid do not act on it. It is 
precipitated from its solution by the acetates of lead and aluminium 
in the form of a lake ; barium salts precipitate it more readily, and the 
addition of acetic or hydrochloric acid does not affect the lake pro- 
duced. Like the aniline colours, the ponceau is frequently adulterated 
with dextrin. By washing the colouring matter with a suflicient 
quantity of alcohol, which dissolves the ponceau, the impurities such 
as dextrin, &c., remain behind. D. B. 
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Application of Alizarin in Dyeing and Calico Printing. By 
Riera G. Srey (Dingl. pelyt. J., 244, 311—321).—Alizarin is principally dis- 
to the tinguished as yellow shade and blue shade alizarin, whereas the former 
contains a large proportion of flavo- or anthra-purpurin, the latter 
wily consists mainly of alizarin. It is fixed on the fibre for red with alu- 
mands minium mordant, for purple with iron, and for brown with chromic 
re sul- oxide. Nitroalizar in gives an orange colour with aluminium salts, whilst 
to 60 cachou colours are produced with chromium mordants. Alizarin blue 
a fine is always fixed with the latter mordant. For dyeing and printing with 
} alizarin, it is essential to bleach the goods as white as possible. 
Alizarin for Red Prints.—The well bleached cotton is passed through 
ent of a bath consisting of a solution or decoction of Turkey-red oil (sulpho- 
of the ricinoleic acid) in distilled water in the proportion of 1:10, 15, 25 
r cent. or 50, the quantity being determined by a preliminary dye-test. 
pletely The aged goods are dried on metal eylinders, and the steam colours 
if pre- for red or pink printed on. As fixing agents, aluminium acetate or 
ntities nitrate is used. ‘The following mixture is boiled in copper or tin 
y com- boilers. 

rer by Alizarin Red .L—750 grams wheat starch, 4700 water, 570 alizarin 
to the yellow shade, 20 per cent. paste, 75U alizarin blue shade, 20 per cent. 
roduct paste, 400 calcium acetate of 15° B., 1000 acetic acid of 6° B., and 
found 580 tragacanth mucilage 3. 800 grams olive oil are then added, and 
plume) the mixture is allowed to cool. Before printing, it is treated with 
idition 540 grams aluminium acetate of 12° B., 360 aluminium nitrate of 
cohol 15° B., 13 stannic oxalate, and made up to 10,000 grams with water. 
» make The following mixture is prepared in the cold. 

east, a Alizarin Red I.—6700 grams starch-tragacanth thickening, 1200 
ruents. alizarin yellow shade, 20 per cent., 400 calcium acetate of 15° B., 800 
)-mash olive oil, and 900 aluminium sulphocyanate of 19° B. 

pxperi- Alizarin Pink A.—7800 grams starch-tragacanth thickening, 430 
. B. alizarin blue shade, 20 per cent., 444 water, 156 calcium acetate of 15° B., 
263 olive oil, 312 aluminium acetate of 12° B., 166 tin oxalate, and 429 
, 458). acetic acid of 6° B. Recently the three last-named substances have 
tained been replaced by 312 grams aluminium thiocyanate of 19° B., and 
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595 water. The prints are dried and: passed through the English 
aniline fixing apparatus for one minute. The pieces are then steamej 
for an hour and cleared. For this purpose, various processes are jp 
use, such as passing the fabric through a hot chalk bath, washing and 
soaping or subjecting it toa chlorine steaming apparatus, and then 
soaping. In-some works, the goods are cleared after these operations 
in a closed boiler under pressure in a mixture of 28 grams tin salts, 
45 crystallised sodium carbonate, 7 litres thin soap solution made up 
with water to 200 litres. As reserve, zinc sulphate or chromium 
tartrate is used. 

Reserve I—1104 grams zinc sulphate are dissolved in 828 wate 
treated with 70 soda-lye of 36° B., diluted with 130 water and 78%) 
gum water */). 

Alizarin for Red Dyeing.—The main differences are of a mechanical 
nature. In some works hot flues, in others printing machines, are 
used. In the first case, the white goods are prepared with Turkey-red 
oil (1: 15, 20 or 25) dried and oxidised, then washed and dried. 
The pieces are now passed through a hot flue, a mordant 3° to 5° B. 
in strength being printed on. This is formed by the double decom. 
position of equal parts of lead and aluminium pyrolignite. After dry- 
ing, the goods are hung up in a moist warm atmosphere (28—33°) or 
passed through an oxidation chamber (43°). After being drawn 
through a bath of cowdung and chalk at 63—75°, and washed, they 
are ready for dyeing. According to the second method, the govds 
prepared with Turkey-red oil are blocked in the printing machine. 
The mordant in this case requires a thickening agent, the following 
mixture being used :—320 grams wheat starch, 320 flour, 400 burnt 
starch water (750 grams per litre), 160 olive oil, 2730 aluminium 
pyrolignite of 12°5° B., and 5960 water, are boiled and stirred until 
cold. Before blocking, 40 grams fused tin chloride of 66° B., and 7) 
magenta solution (4 grams per litre) are added. After drying and 
oxidation, the goods are passed through a bath of soluble glass, chalk 
and cowdung, washed, dunged a second time, again washed with 
water, and dyed. For 120 m. cloth 80 cm. wide about 1 kilo. alizarin 
20 per cent. paste is used. After dyeing, the pieces are washed, dried, 
oiled, steamed under pressure for one hour, and finally soaped. The 
following are receipts for purple, violet, black, orange, and blue 
alizarin :— 

Alizarin Purple B.—1200 grams alizarin 20 per cent. blue shade, 
1200 water, 800 acetic acid of 6° B., 600 calcium acetate of 15° B, 
1000 iron pyrolignite of 11° B., and 5600 thickening. 

Violet 7.-—6125 grams burnt starch water (dark), 572 pyroligneow 
acid of 4° B., 387 iron pyrolignite of 10° B., 1634 burnt starch water 


(light) are mixed with 39 grams slaked lime, 279 arsenious acid, 


243 copper sulphate, and 921 water. 

Black 8.—2766 grams iron pyrolignite of 10° B., 2766 logwood 
extract of 10° B., 645 water, 1344 acetic acid of 6° B., 2904 burt 
starch are made up to 10,000 grams with water after boiling. 

Brown C.—10,000 grams steam alizarin red colour, 200 extract of 
buckthorn berries, 200 red potassium prussiate ; and for Brown J, 
1200 grams alizarin 20 per cent. blue shade, 1200 chromium acetate o! 
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English 18° B., 300 crystallised barium acetate, 1300 water, and 6000 thick- 
steamed ening. 

S are in Orange.—7096 grams thickening, 1740 nitroalizarin 15 per cent., 
ing and 814 aluminium nitrate of 15° B., 350 calcium acetate of 10° B. 


nd they Blue.—5640 grams thickening, 2820 alizarin blue 10 per cent., 
erations 630 chromium acetate of 16° B., and 910 magnesium nitrate of 15° B. 
‘in salts, D. B. 
made up 


Presence of Nicotine in Tobacco Smoke, and Considera- 
tion of the Active Poison in the Combustion-products of 
8 wits Tobacco. By R. Kissuine (Dingl. polyt. J, 244, 234—246).— 
nd 7895 Having discussed in a previous paper the principal publications on 
this subject (this vol., 906), the author proceeds to give an 
cheat account of his own investigations on the composition of tobacco 
ines, an smoke, mainly with a view of proving the presence of nicotine. His 
ee experiments were made with cigar smoke, as this is the form in 
d 2. sed which tobacco is most extensively consumed, the prevailing conditions 
to 5°B. being less complicated than the smoking of tobacco from pipes of 
various shapes. The smoke of a cigar was drawn by means of an 
aspirator through a long condensing tube and a system of five flasks. 
The first and third flasks were empty, the second contained alcohol, the 
fourth dilute sulphuric acid, and the fifth weak soda-lye. The current 
of air, and with it the intensity of smoking, was regulated so that a 


1romium 


decom. 
‘ter dry- 
-33°) or 


- drawn 


ye the cigar lasted for about half an hour. The ingredients condensed and 
m4 absorbed in the various flasks were then examined. 
Role Full details are given of the various experiments and of the methods 


of examination employed, the results being arranged in a series of 


0 burnt tables 


ape In discussing these results, the author mentions that, although the 
and 70 presence of nicotine in tobacco smoke can be detected qualitatively 
ing be with great ease, it is difficult—in fact it seems impossible—to effect an 


ae approximate separation of nicotine from the condensation-products of 
"t the smoke. Without wishing to dispute the assumption that the 


prt various basic substances formed by the combustion of tobacco are 
: a ‘od comparatively numerous, the author is led to conclude from tle pro- 
i The perties exhibited by the basic mixtures he has isolated, that besides 


od ie nicotine they contain in appreciable quantity only the lower members 

of the picoline series. As the difference in the boiling points 

- between the picoline bases and nicotine increases, the platinum in 

‘ 15° B. their platinochlorides approaches that of nicotine platinochloride, so 

’ that by determining simultaneously both these points it was possible 

to ascertain with some degree of certainty the existence of a con- 

siderable contamination of the nicotine with picoline bases. The fol- 

lowing are the boiling points and the percentage of platinum in the 
platinochlorides :— 


igneous 
h water 
us acid, 
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Boiling point. Percentage of platinum. 
Pyridine ........ 115° 34°68 
Picoline ........ 135 33°05 
Lutidine ........ 155 31°58 
Collidine ........ 171 30°23 
Parvoline ...... 188 29-00 
Coridine ........ 211 27°84 
Rubidine........ 230 26°82 
Ca 251 25°81 
WMicotine ........ 242 34°36 


The quantities of nicotine given in Table A were calculated in 
the following manner :—<As the boiling points of the isolated nitro. 
genous bases (with one exception) were always above 200”, the per. 
centage of their platinochlorides formed the essential point of deciding 
their constitution. When below 3415 per cent., the corresponding 
numbers were calculated as pure nicotine; the same applied to those 
cases where the percentage of platinum was higher than 34°5, as here 
probably a partial separation of metallic’ platinum, caused by the 
presence of a small quantity of pyrroline, had occurred. An extreme 
ease (35°51 per cent. Pt) was obtained in experiment 3, in which un- 
questionable contamination with metallic platinum had taken place; 
80 per cent. of the nitrogenous bases obtained was calculated as nico. 
tine. When the percentage was below 33°7 the corresponding num- 
bers were disregarded. In cases where the values were within 3415 
and 33°90 per cent. and 33°90 and 33°70 per cent., 90 and 80 per cent. 
of the corresponding nitrogenous bases were relatively calculated as 
nicotine. In experiment 4 the basic mixture began to boil at 130’, 
whilst the percentage of platinum in the platinochloride was 3413 
per cent. It must therefore be assumed that the mixture was con- 
taminated more largely with the lower-boiling picoline bases: hence 
only 80 per cent. of the corresponding nitrogenous bases has been cal- 
culated as nicotine. With the numbers thus obtained the following 
values were calculated :— 
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The conclusions arrived at by the author may be summarised ag 
follows :—Carbonic oxide, sulphuretted hydrogen, hydrocyanie acid, 
the picoline bases, and nicotine are the active poisons contained in 
tobacco smoke. The quantity of the first three constituents, however, 
is too small, and their volatility too great to be of importance in deter. 
mining the influence of smoking on the organism. The picoline bases 
also are present in relatively small quantities, so that the toxic action 
of the smoke is essentially due to the large proportion of nicotine con- 
tained therein. Of the total nicotine contained in a cigar the propor- 
tion destroyed by the combustion process is very small. D. B. 


Reducing Action of Glycerol on Silver Salts, and its Appli- 
cation to Silvering Glass. By G. Paumigri (Gazzetta, 12, 206~— 
209).—After noticing the methods proposed for forming a silver mirror 
on glass, the author gives the results of his own experiments. If 
glycerol is added to an ammoniacal solution of silver nitrate, it 
becomes brown after a time, and gradually deposits a black substance; 
this action is greatly accelerated by heating the solution, a portion of 
the silver being deposited as a steel-grey mirror. If a few drops of 
potash solution are added to the mixture of glycerol and ammoniacal 
silver, a brilliant mirror is soon formed on the interior of the vessel. 
The phenomenon is even more striking if the ammoniacal silver solu- 
tion be first mixed with potash, and glycerol then added: directly the 
glycerol comes in contact with the silver solution, reduction takes place 
with formation of a brilliant metallic mirror. If ether is added to the 
mixture of glycerol, potash, and ammoniacal silver nitrate, as soon as it 
touches the aqueous liquid, a metallic ring is formed at the junction of 
the two liquids, and in a few seconds reduction is complete through 
the whole bulk of liquid. If alcohol is added to the glycerol-silver 
mixture, reduction is somewhat accelerated, and the metallic mirror is 
always brilliant. 

The results of these experiments show that the reducing action of 
glycerol on silver salts may be applied technically with advantage to 
silvering mirrors, both from the facility with which the process may 
be conducted, and fromits economy. The author promises details in a 
future communication. C. E. G. 


Product of the Distillation of Beet-molasses Waste. By C. 
Lautu (Bied. Centr., 1882, 485).—The residue of sp. gr. 4° B. is evapo- 
‘ated to about 37° B., and then submitted to distillation in iron retorts ; 
a mixture of coke and salt is left in the retorts; one day’s working 
gave the following results :—400,000 kilos. waste gave 10,000 kilos. 
potashes, 1600 kilos. ammonium sulphate, 100 kilos. methyl alcohol, 
and 1800 kilos. concentrated mother-liquor, containing salts of trime- 
thylamine. The 4000 kilos. tar which was obtained yielded 360 kilos. 
oil, 2000 kilos. ammoniacal water, and 1600 kilos. asphalt. 

E. W. P. 
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Chemical Work done by the Galvanic Cell. By D. Tommasi 
(Compt. rend., 95, 174—177).—A zinc platinum couple immersed in 
chromic acid solution can effect exterior chemical decomposition equi- 
valent to only 65 cal. ; but if carbon is substituted for the platinum, 
the couple can effect decomposition equivalent to more than 62 but 
less than 90 cal. The electromotive force of a zinc and spongy 
platinum couple in chromic acid is greater than that of a zine and 
sheet platinum couple, and approaches that of the zine carbon 
couple; hence it would appear that the physical condition of the 
platinum exerts considerable influence on the electromotive force of 


the couple. C. H. B. 


Variation in Friction produced by Electrical Polarisation. 
By KrovcuKou. (Compt. rend., 95, 177—178).—The author finds that 
polarisation by oxygen increases the friction between glass and plati- 
num, whilst polarisation by hydrogen diminishes the friction. The 
increase or diminution of the friction increases with the electromotive 
force which produces polarisation. C. H. B. 


Numerical Relations between Thermo-chemical Data. By 
D. Tommasi (Compt. rend., 95, 287—-290).—The author enunciates the 
following law:—When a metal displaces another metal in a saline solu- 
tion, the quantity of heat developed is always the same for each metal, 
whatever the nature of the acid radicle in the salt or of the haloid with 
which the second metal is combined. For example, when zine displaces 
copper in copper sulphate, 50°6 cal. are developed; and the same 
quantity of heat is developed when zine displaces copper in any cop- 
per salt. The author has drawn up a table of the thermal constants 
of the substitution of potassium for other metals in saline solations. 
From the numbers given, it is possible to calculate the heat of formation 
of any particular salt of the 18 metals given in the table with the aid 
of the formula A = é + @,in which A is the heat of formation of the 
given salt, é the heat of formation of the potassium salt having the 
same acid radicle as the salt A, and @ the thermal constant correspond- 
ing to the base of the salt A. The numbers thus calculated agree very 
closely with those obtained by experiment. C. H. B. 


Heat of Solution of some Mixtures of Salts. By P. Curoust- 
CHOFF (Compt. rend., 95, 221—-223).—The author has determined the 
heat of solution at 12° of a mixture of 2 mols. potassium chloride 
with 1 mol. ammonium sulphate, and of a mixture of 2 mols. ammo- 
——— with 1 mol. potassium sulphate, with the following 
res — 
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First system...... 2KCl + (NH,).SO, — 12°76 cal. 
Second system.... 2NH,Cl + K,SO, — 1551 ,, 


In both cases, the number obtained is slightly higher than the sum of 
the heats of solution of each salt taken separately. The solutions 
were evaporated to dryness (1) at 100°, (2) over sulphuric acid ina 
vacuom atthe ordinary temperature, and the heats of solution of the 


-residues were determined. 


z. 2. 
Virabiayatem . ou. ....20.00 13°70 13°65 
Second system ............ 13°94 13°92 


It is evident, therefore, that no initial systems exist in solutions 
of mixtures containing ammonium salts. The complex equilibrium 
observed in certain cases depends entirely, as Berthelot has shown, on 
the degree of dissociation of the ammonium salts under the conditions 
of the experiment. The results obtained by the author with ammo. 
nium sulphate do not agree with those obtained with the nitrate by 
Riidorff, who found that evaporation at 100° gave a system of four 
salts, whilst evaporation in the cold always gave the same system of 
two salts, whatever the initial system. 

The author has also determined the heats of solution of fused mix- 
tures of two salts, and concludes that when two salts are fused 
together there is no division of the acids, but a system of two salts is 
formed in accordance with Berthelot’s law. C. H. B. 


Heat of Formation of Palladious Compounds. By Joavynis 
(Compt. rend., 95, 295—297).—The author has obtained the following 
results :-— 


Pa + Br, liquid = PaBr, solid 2.0... csevcevess + 24°88 
- » gS = » ie «Sekt elas eelcntrd iidaen a + 32°88 
PdBr, solid + 2K Brdissolved = PdBr,.2KBr solid... + 15°32 
- ~ ie dissolved + 2°84 
Pd + O = PdO precipitated ...........sscc00000 + 20°0 
Pd + Cy, gas = PdCy, precipitated .............. + 23°6 
Pd + I, solid = Pdl, precipitated ................ + 134 
» +, gas a ae al Re eee alan alee + 240 
otk &Mok ae. DC eer ere oe + 40°48 
PdCl, solid + 2KCl dissolved = PdCl,,2KCl solid .. + 9°32 
. » os . ~ dissolved + 472 
From these numbers it follows that— 
Cals. 
PdO precip. + 2HCl dilute = PdCl, precip. + H,O, develops+ 108 
” ” + 2HBr ” = PdBr, ” ” ” + 148 
” ” + 2HI ” a Pdl, 99 0s ‘6 ad 358 
” ” + 2HCy ” = PdCy, ” »” ” + 448 


Hylrocyanic acid displaces all the other hydracids and decomposes 
the chloride, bromide, and even the iodide. 

Potassium palladivchloride crystallises in slender needles belonging to 
the quadratic system. The crystals are a combination of the prism 


“ 
ee ee oe oe | 


itn a = hCh Ue 
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with the octohedron, the angles of the prism being mm 90°02°, mb, 
320'25°, and b, b, 137°54°. Potassium palladiobromide forms large 
erystals belonging to the rhombic system. Sometimes they show 
macles resembling those of staurolite. The crystals are combinations 
of the prism p and the faces of the octohedron b, b';, the angles being 
ph 121°07°, pb’; 125°23°, b', b, 117°44°. C. H. B. 


Specific Volumes of Liquids. By A. Zanver (Ber., 15, 1430— 
1431).—The results described in the author’s dissertation (Konigs- 
berg) agree with those independently and contemporaneously obtained 
by R. Schiff (Ber., 15, 1270). Ww. Cc. W. 


Molecular Volumes of the Alums. By O. Perrersson (Ber., 15, 
1739—1741).—The author criticises Spring’s law (Ber., 15, 1254), 
“that under similar physical conditions equal volumes of isomorphous 
bodies contain the same number of molecules,” and points out that 
rubidium alum has the sp. gr. 1°890 at 20°, and the molecular volume 
5511, whereas potassium alum has the sp. gr. 1'7538 and the mole- 
cular volume 541°2. W. C. W. 


Elasticity of Rarefied Gases. By E. H. Amacar (Compt. rend., 
95, 281—284).—The author has repeated his experiments (Ann. 
Chem. Phys. 8), with improved apparatus and under very low pres- 
sures, and concludes that gases obey Boyle’s Jaw even under pressures 
of less than a millimetre. The errors of observation are, however, 
so large compared with the differences to be observed, that no very 
definite conclusions can be drawn. C. H. B. 


Influence of the Quantity of Gas Dissolved in a Liquid on 
the Surface-Tension of the Latter. By S. Wrosiewski (Compt. 
rend., 95, 284—287).—The author arrives at the following conclu- 
sions:—Under pressures of from 1 to 30 atmospheres there is an 
intimate relation between the law of solubility of carbonic anhydride 
in water, and the surface-tension of the latter. The product of the 
surface-tension « into the pressure P, to which the carbonic anhydride 
is subjected, is proportional to the coefficient of saturation 8, which 
corresponds with that pressure ; in other words aP = AS, where A is 
a coefficient which increases with the temperature. According to the 


first law of solubility, the temperature being constant, : diminishes 
as the pressure increases (Compt. rend., 94, 1355). Experiment shows 
that the diminution of a is proportional to the diminution of “a The 
pressure being constant and equal to » atmospheres, where 1 is 
greater than 1, it follows from the laws of solubility that the 


( ) 


(i 


diminishes with decrease of temperature. Experiment shows that the 
4p 2 
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ratio of the surface-tensions corresponding with the pressures *=" 
apy - 
also decreases under the same conditions. ~ 

These conclusions do not agree with Kundt’s theory that the surface. 
tension is directly affected by the pressure. As a matter of fact the 
variation in the surface-tension is independent of the pressure, and 
depends only on the amount of gas dissolved in the superficial layer of 
the liquid. The solubility of carbonic anhydride in water increases 
less rapidly than the pressure, and tends towards a limit which is 
apparently reached when the carbonic anhydride liquefies, since the 
liquid does not mix with water. The diminution of the surface. 
tension also decreases as the pressure rises, and tends towards a limit 
which, at 0°, is reached when the pressure is sufficient to liquefy the 
carbonic anhydride. At this point the surface-tension of the water is 
reduced by one-half. 

Carbon bisulphide behaves in a similar manner. The decrease in 
the surface-tension takes place much more quickly at 0° than ata 
higher temperature, but becomes less rapid, and finally stops when 
the gas liquefies. If, however, the liquid used will mix with liquefied 
carbonic anhydride, the phenomena observed are different. They 
will be described in a subsequent paper. C. H. B. 


Congelation of Solutions of Neutral Compounds in Benzene. 
By F. M. Raouttr (Compt. rend., 95, 187—189).—The author has 
determined the reduction of the freezing point of benzene cansed by 
dissolving in the latter a number of organic substances. He finds 
that ketones, aldehydes, ethers, hydrocarbons, and their derivatives, 
dissolved in the same weight of benzene in quantities proportional to 
their molecular weights, lower the freezing point of the benzene by 
the same amount. The product of the molecular weight of the sub- 
stance into the reduction of the temperature prodaced by 1 gram is 
approximately 50. Combining these results with those previously 
obtained with water, the author concludes that in a large number of 
cases the reduction of the freezing point of a solvent by a substance dis. 
solved in it depends only on the relation between the number of molecules 
of the soivent and the substance dissolved, and is independent of the nature, 
the number, and the arrangement of the atoms of which the dissolved 
molecules are composed. C. H. B. 


Propagation of Explosions in Gases. By Berrrnenor and 
VIEILLE (Compt. rend., 95, 151—157).—The authors have previously 
shown (this vol., 685) that an explosion is propagated in gaseous 
mixtures in the form of a wave, and that the rapidity of propagation 
is, within certain limits, independent of the pressure and of the 
diameter of the tube. Further experiments with mixtures of oxygen 
or nitrous oxide with hydrogen, hydrocarbons, and cyanogen, have 
shown that the velocities calculated by means of Clausius’s formula 
agree approximately with those actually observed, but are somewhat 
too high, the differences between the observed and calculated values 
varying from 5 to 12 per cent. This holds good whatever the relative 
proportions of the mixed gases and the degree of condensation. With 
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mixtures of oxygen or nitrous oxide with carbonic oxide, however, the 
difference between the observed and calculated velocity is as much as 
4) per cent. The velocity of propagation in isomeric mixtures, 1.c., 
mixtures which yield the same final system after explosion, is approxi- 
mately the same. If the explosive mixture is mixed with some inert 
gas, the observed velocity of propagation is considerably lower than 
the calculated value. When the composition of the gaseous mixture 
approaches the limit at which the explosion is not propagated, the 
velocity of propagation is considerably diminished. C. H. B. 


Detonation and the Production of an Explosive Wave. By 
BerTHELor and VIEILLE (Compt. rend., 95, 199—205).—The propaga- 
tion of an explosive wave is a phenomenon altogether distinct from 
ordinary combustion, and takes place only when the ignited stratum 
of gas exerts the greatest possible pressure on the adjacent stratum, 
that is, when the inflamed molecules possess the maximum force of 
translation, or in other words, when the molecules retain almost the 
whole of the heat. developed by the chemical reaction. It must be 
borne in mind, however, that it is the wave, and not the mass of gas, 
which is transmitted. Dissociation apparently plays little part in the 
phenomenon, probably on account of its short duration. The velocity 
with which the wave is transmitted is the same whether the tube is 
open at both ends, closed at one end, or closed at both ends. The 
velocity and pressure are intimately connected, any increase of pres- 
sure being attended by increased velocity and vice versd. In order 
that an explosive wave may be produced, the mass of gas ignited 
must not be too small, and the cooling by radiation and conduction 
must not reduce the temperature below a particular point. The 
velocity of the chemical reaction must. be such that the heat developed 
is sufficient to maintain the gaseous mixture at the required tempera- 
tare. The propagation of a wave ceases when the theoretical tem- 
perature of the mixture falls below 2000 or 1700, according to the 
nature of the mixture, or when the volume of the products of com- 
bustion is less than one-fourth, or in some cases even one-third of the 
total volume of the final mixture. The limits below which an explo- 
sive wave is not formed are entirely different from the limits of 
combustion. They are much higher and vary according to the 
manner of ignition, and the nature of the initial impulse. As the 
limit is approached, the velocity of transmission falls considerably 
below its theoretical value. The establishment of a definite phase is 
effected only when the igniting sparks are somewhat powerful; with 
feeble sparks, the period of variable condition is much prolonged. The 
fulminates employed to register the progress of transmission appear 
to assist the gaseous column to assume a definite phase of 
detonation, as a result of the pressure which they develop. 
C. H. B. 

Influence of Mass on Chemical Action. By J. Morris 
(Annalen, 213, 253—284).—In these experiments, solutions of potas- 
siam chromate and carbonate, or potassiam sulphate and carbonate 
Were mixed, and a solution of barium chloride run in. In each series 
of experiments, the amount of carbonate was variable, that of the other 
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salts being constant. From the results obtained in this way, the author 
draws the following conclusions :— 

The course of the reaction is determined by the relative masses of 
the potassium salts, each yielding so much of its acid to the precipitate 
that the ratio to each othér of the unaltered salts remaining in the 
filtrate is nearly constant. 

The variation in the composition of the precipitate does not proceed 
by steps, but is continuons. : 

That in the simultaneons action of chromic and carbonic acids, the 
carbonic acid has a much greater energy at 100° than at ordinary 
temperatures; whilst this is much less apparent in the sulphuric 
carbonic series. 

The quantity of liquid employed-for solution. has, within pretty wide 
limits, no great influence on the end-products. A. J. G, 


Inorganic Chemistry. 


A new Catalytic Reaction. By G. Warson (Chem. News, 46, 
9).—Hydrogen dioxide added to an ammoniacal nickel sulphate solution 
is decomposed, but nickel peroxide is not formed, for if it were then it 
would, by acting on the ammonia, set free nitrogen ; the same reaction 
occurs with nickel hydroxide suspended in water, but no effect is 
produced by adding the peroxide to an acidified solution of nickel 
sulphate. EK. W. P. 


Reactions of Sulphuryl Chloride. By P. Kécutr and K. 
Hevumann (Ber., 15, 1736—1738).—Sulphuryl chloride acts more 
energetically on red than on yellow phosphorus, forming sulphurous 
anhydride and phosphorous chloride. Heated with metallic arsenic, it 
yields a mixture of arsenious oxide and chloride. Antimony is con- 
verted into the trichloride by sulphuryl chloride, but metallic tin and 
sodium are not strongly attacked by it. Charcoal and sulphur do not 
act on sulphuryl chloride. By the action of sulphuryl chloride on 
sodium benzoate, a mixture of benzoic chloride and anhydride is 
produced. W. C. W. 


Non-existence of Pentathionic Acid. By W. Sprive (Annalen, 
213, 329—363).—By the action of S,Cl, on potassium sulphite, tetra- 
thionate and trithionate are obtained ; and by its action on potassium 
thiosulphate, tetrathionate is formed, some sulphur separating. The 
formation of trithionate in the first case is due to a reaction between 
potassium sulphite and tetrathionate, yielding trithionate and thio- 
sulphate. 

The author made numerous experiments which fully confirm his 
previous statement that Wackenroder’s solution, when prepared with 
excess of sulphurous anhydride, has the power of decolorising indigo; 
hydrogen disulphide acting on a solution of sulphurous acid, yields 
tetrathionic acid, sulphur, and a liquid which decolorises indigo; 
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uthor liquids which decolorise indigo are also obtained by the action of sul- 


phurous acid on sodium thiosulphate and of dilute sulphuric acid on 
potassium thiosulphate. Potassium hyposulphite, K,SO,, is rapidly 
destroyed by hydrogen sulphide; as Takamatsu and Smith added 
hydrogen sulphide until the smell of sulphurous anhydride was no 
longer perceptible, this reaction probably accounts for their failure to 
obtain the indigo decoloration. Hyposulphites do not combine directly 
with sulphur. 

The main portion of the paper is devoted toa criticism of the results 
of Sting] and Morawski (Abstr., 1879, 1012), Kessler (Abstr., 1880, 
298), and of Takamatsu and Smith (Trans., 1880, 592). The author 
contends that the substance called pentathionic acid is a solution of 
suiphur in tetrathionic acid, basing his arguments on the following 
grounds :—That tetrathionic acid readily dissolves sulphur; that sul- 
phur is precipitated by the action of hydroxides and carbonates; that 
the excess of sulphur can be removed by agitation with metals or 
lead peroxide ; and finally, that all the analyses as yet published (50 
in number) for pentathionic acid, free, or as salts, show an indefinite 
composition, the ratio of hydrogen to sulphur varying from 2 : 3°505 
to 2: 523, the mean of the whole being 2: 4506, and only two 
analyses out of the 50 giving the ratio 2 : 5. 

The author has repeated the experiments of Lewes (Trans., 1881, 68), 
but has only obtained salts containing an amount of sulphur inter- 
mediate between that required for tetrathionate and pentathionate ; 
the salts had an acid reaction, and were either acid salts or contained 


free acid. A. J. G. 


Preparation of Selenium. Sve Zorgite, p. 1269. 


Phosphorescence and Oxidation of Phosphorus. By I. Corve 
(J. Pharm. Chim. [5], 6, 17—19).—Phosphorus placed under water 
was exposed in the dark for two months to an atmosphere of oxygen 
at a reduced pressure, and constant temperature. Although, before the 
exposure, a stick of phosphorus readily glowed in the oxygen, yet at 
the end of the time stated no glowmg took place when a stick of 
phosphorus was plunged into the gas. 

From this, the author concludes that the glowing of phosphorus is 
due first to the volatilisation of the phosphorus and the subsequent 
oxidation of the particles of the vapour. He reasons that during the 
above experiment the phosphorus had volatilised, and the vapour 
passed into the gas, which had become saturated, so that when a 
stick of phosphorus was introduced no further volatilisation could 
take place, no oxidation, and consequently no phosphorescence. ‘The 
above is equally true for a mixture of oxygen and nitrogen in any pro- 
portions. The activity of the oxygen is brought about by the volatilisa~ 
tion of the phosphorus. During the volatilisation, the amount of which 
varies with the temperature and total pressure of the gas, electricity 
is generated by the volatilisation of the phosphorus, whereby some of 
the oxygen is converted into ozone, and this oxidises the vapour with 
emission of light and heat. 

By increasing the pressure, the volatilisation is impeded, and at a 
certain limit is too slow to ozonise the oxygen, and hence the non- 
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phosphorescence in oxygen gas at high pressures. If, however, the 
temperature is increased, the rate of volatilisation is increased, until 
at last the phosphorus takes fire. 

All gases which hinder or prevent the formation of ozone, lessen or 
destroy phosphorescence, whilst the vapours of volatile liquids, as 
ether and oil of turpentine, condense on the surface of the phosphorus, 
enclosing it in a layer of the liquid, where it is under the same con. 
dition as when immersed in a liquid, it can oxidise but not glow. 


L. T. O'S. 


Molecular Weights of Phosphorus Iodides. By L. Troosr 
(Compt. rend., 95, 293—295).—Phosphorus Di-iodide—The vapour. 
density was determined in an atmosphere of nitrogen under low pres. 
sures, at about 270°. Under these conditions, the volatilisation of the 
iodide is somewhat rapid, whilst its decomposition is very slow. The 
colour of its vapour resembles that of nitrogen tetroxide at 20°. The 
numbers obtained were 18°0 and 20:2; the number calculated for 
P.I, is 19°7. 

Phosphorus Tri-iodide-—The vapour-density was determined under 
the same conditions as the di-iodide. The numbers obtained were 14°32 
and 14°61; the density calculated for PI, is 14°29. C. H. B. 


Hypophosphoric Acid. By I. Corner (J. Pharm. Chim. [5), 6, 
123—124).—Hypophosphoric acid, P,O,,2H,0, is prepared as follows:— 
A glass flask of about 3 litres capacity, is closed with a cork in which is 
inserted a tube bent at right angles, and is about half filled with asolution 
of copper nitrate. To this is added 30—40 grams of phosphorus, and 
the flask is placed up to the neck in a water-bath, the temperature of 
which is gradually raised to 100°. A mixture of copper and copper 
phosphide is soon precipitated, which, when the temperature has 
reached 75°, rises to the surface of the liquid, and absorbs oxygen from 
the air, and a rapid and regular decomposition of the copper nitrate 
sets in. 12 grams of phosphorus are added from time to time (with- 
out removing the flask from the water-bath) until the colour of the 
solution has disappeared. The hypophosphoric acid is freed from the 
phosphoric acid and ammonia which is formed by saturating one-half 
the acid present with sodium carbonate. After a time sodium hypo- 
phosphate separates, and is purified by recrystallisation. By convert- 
ing this into the lead salt and decomposing it with sulphuretted 
hydrogen, the free acid may be obtained. L. 'T. O'S. 


Volatilisation of Metals in a Vacuum. By HE. Demargar 
(Compt. rend., 95, 183—185).—In a Sprengel vacuum, cadmium 
volatilises slowly at a temperature of 160°, zinc at 184°, bismuth and 
antimony at 292°, tin and lead at 360°. The quantity of metal 
volatilised in 24 hours is sufficient to be weighed. At higher tem- 
peratures the rate of volatilisation increases; at 184°, for example, 
0-1 gram of cadmium was volatilised in 2U hours. C. H. B. 


Solubility of Mixtures of Salts of the Alkalis and Alkaline 


Earths. By H. Precur and B. Wirrcen (Ber., 13, 1666—1672).— 
The following results were obtained, by treating a mixture of 210 
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ms K.SO, and 322 grams NaCl with an insufficient quantity of 
water for complete solution :— 


100 parts of the saturated 
solution contain 100 parts of water dissolve 
- " — C oa > 
fv. NaCl. K.SO, KCl. NaCl. K,SQ,. KCl. 
Wins BH 5°6 2-2 33°43 810 318 
20 .... 233 61 2°1 34°01 8°90 3°06 
30 .... 23°5 65 2°0 34°56 9°56 2°95 
50 .... 239 74 19 3577 11:07 2°84 
BU .... 235 8-0 33 36°04 12°26 5°06 
100 .... 227 8-0 5°6 39°63 12°56 8°79 


Solubility and Degree of Decomposition of Magnesium Potassium 


Sulphate. 

100 parts of saturated Ratio between the 100 parts of water 
solution contain molecules of K,SO, dissolve 
-—— and MgSO, in the c A ~ 

t. K,SO,. MgSO,. solution. K,SO, MgS0O,. 
Ww? 25 9°4 9°8 1: 1°52 11°63 12°13 
.... Wd 10°8 1: 143 13°92 13°79 
0 .... 184 11:8 1: 1°38 16°36 15°56 
50 .... 147 148 1: 146 20°35 20°99 
1) 2.0. 156 16°8 1: 182 23°07 24°85 


Solubility of a Mixture of Potassium Magnesium Sulphate, and Sodium 
Chloride. 


100 parts of the saturated solution contain 


A 


"Selig o. 
NaCl K.SO, MgSO, MgCh. 


BD demnevas 20°85 7°25 507 —_— 
ere 20°67 8'oU 6°05 — 
SP icvcscncs 19°40 9°60 TUL 0-18 
Dae =entet 18°65 12°89 3°64 0 45 
OP devekswe 19°64 12°32 6°90 O71 
OO! Lc kv cues 15°50 14°30 4°70 420 
BOP i. vcs'ives 14 42 13°49 5°62 5°35 


W. C. W. 


Removal of Iron from Zine Sulphate. By H. Prunier (J. 
Pharm, Chim. [5], 5, 608—609).—Iron which is present in zine sul- 
phate as monoxide may be completely separated by adding to 100 grams 
of the salt dissolved in 200 c.c. of water, just sufficient potassium 
permanganate to oxidise the iron (the quantity required is previously 
determined by titration), and a sufficient quantity of a decinormal 
ammonia solution to form a slight precipitate of zinc hydroxide (about 
» ¢.c. being sufficient). On boiling, the iron and manganese are com- 
pletely precipitated; but should the supernatant liquid after the first 
boiling be coloured, a further quantity of ammonia is added, and the 
sulution reboiled. When colourless, it is filtered, the filtrate concen- 
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trated, and allowed to crystallise. The usual method of oxidising the 
iron with nitric acid, and boiling with excess of zinc oxide, is objected 
to on the ground that the iron is not completely separated, and a 
basic sulphate of zinc is formed, which, together with zinc nitrate, js 
afterwards found in the sulphate. Chlorine is objected to, owing to 
the difficulty of its manipulation. L. T. O'S. 


Action of Aluminium on Cupric Chloride. By D. Towwas 
(Chem. News, 46, 62).—Aluminium acts briskly on cupric chloride at 
the ordinary temperature, forming metallic copper, hydrogen, and 
aluminium oxychloride, whose composition varies with the tempe. 
rature. If aluminium is allowed to act on this oxychloride, a com. 
pound having the formula Al,Cl,(Al,03,3H,O).,12H,O is produced. A 
solution of this compound is decomposed by a drop of sulphuric acid, 
a hydrate of aluminium being precipitated, which is but sparingly 
soluble in acid, and may be an isomeric modification of the trihydrate. 

E. W. P. 


Action of Ammonia on Cupric Oxide. By E. J. Mavwené 
(Compt. rend., 95, 225—227).—Aqueous ammonia, free from ammo. 
nium salts, does not dissolve either cupric hydroxide or cupric oxide. 
The compound 2NH;,CuO, cuprammonium oxide, does not exist. 
In presence of ammonium sulphate, however, ammonia dissolves 
cupric hydroxide, and the deep-blue solution contains a basic silt, 
SO;,CuO,4NH;. Copper carbonate dissolves in ammonia in presence 
of ammonium carbonate, forming the compound 3CQ.,CuO,4N Hy, and 
copper phosphate dissolves in ammonia in presence of ammonium 
phosphate, forming the compound P,0;,2Cu0,8NH;. All these com- 
pounds contain more than one equivalent of ammonia for each equi- 


valent of copper. C. H. B. 
A Basic Copper Sulphate. By A. Sremmann (Ber., 15, 1411— 


1412).—On heating a saturated solution of copper sulphate at 240— 
250°, a green crystulline salt is deposited, which is insoluble in water. 
This basic sulphate has the composition 6CuO,2SO; + 3H,0. 

W. C. Wz. 


Tin Nitrates. By R. Wener (J. pr. Chem. [2], 26, 121—131)— 
During the process of mixing and pressing the damp constituents of 
gunpowder in the powder mills, it frequently happens that the mate- 
rials take fire. It was observed at the German Government Powder 
Works at Spandan, that the solder (tin and lead) on the rollers had 
been attacked, or had entirely disappeared wherever it had come in 
contact with the damp materials, and, moreover, in the grooves thus 
formed a substance was found, which ignited when scraped out with a 
chisel. The author attributed this phenomenon to the presence of 
some nitro-compounds, and as lead nitrates are more stable than 
the corresponding tin salts, he concluded that it must be 4 
nitrate of tin. The present knowledge of these compounds being 
very scanty, preliminary experiments were made. Moist potassium 
nitrate was found to have no action on tin; but nitric acid, strong 0 
dilute, dissolves the metal without evolution of gas, provided the 


INORGANIC CHEMISTRY. 1267 


temperature is kept low. Stannous nitrate is prepared by dissolving 
pure freshly-prepared stannous oxide in pure nitric acid, sp. gr. 
1:20; the oxide is added as long as the liquid remains clear. When 
this solution is cooled to —2U°, the salt is deposited in thin trans- 

rent colourless leaflets, which melt very quickly after their removal 


‘ing t 
O'S. P from the cold liquid. The tin was determined in them by carefully 
adding strong nitric acid, and weighing as stannic oxide. The 
OMMASI nitric acid was calculated from the quantity used, and the formula 
ride at SnN.O,,20H,O was obtained. Besides this, another salt is formed, 
n, and which is sparingly soluble, easily crystallisable, and can be obtained 
tempe- dry. It isa basic salt, probably Sn,N,O,, is partially decomposed by 
a com. water, and gradually oxidises and changes in the air. It can be 
ed. A heated to 100° ; at higher temperatures it is decomposed with explosion, 
ic acid, the products being nitrous fumes and finely-divided stannic oxide. It 
ingly also detonates strongly either by concussion or friction. It can be 
drate. prepared: 1. If the above solution of stannous oxide in nitric acid is 
a mixed with excess of the oxide at 30—35°, the basic salt is deposited 
as a greyish-white coherent crystalline mass, which is dried in the air 
\UMENE and recrystallised from water; prepared in this way, however, it is 
poms generally mixed with oxide. 2. It can be obtained pure by adding 
on sodium carbonate, with constant shaking, to the freshly-made nitric 
_— acid solution of stannous oxide; the precipitate of the basic salt 
a thus obtained, forms snow-white granular aggregations of rectangular 
thy. prisms. 3. When nitric acid (sp. gr. 1°20) is spread over sheets of 
. ae tirfoil or of an alloy of tin and lead by means of a spray producer, the 
id metallic surface becomes coated with this basic salt, which, when dry, 
— burns with scintillation, or explodes when struck. 4. It is also 
or formed when tin acts on metallic nitrates, e.g., tinfoil and copper 
a nitrate react ; the tin speedily becomes covered with a mixture of pre- 
cipitated copper and this basic salt; the final product, when dry, 
411 burns with scintillation, or, when suddenly heated or struck, explodes. 
: 40 5. The conditions in the powder mill were reproduced thus :—A piece 
6 a of tinfoil, placed in a dish with a damp mixture of nitre and sulphur, 
b fa was covered by a piece of copper, so that only a thin film of the mix- 
W ture was between the two metals; in a short time a considerable 
: quantity of the basic tin nitrate had formed. The use of tin in rollers 
31)- for gunpowder mills, therefore, must be avoided. DAL: . 

nts of 
ial Arsenates Neutral to Litmus. By E. Fitno and Senverens 
aie (Compt. rend., 95, 343—344; see also Abstr., 1881, 1101).—Ses- 
«tad quisodium arsenate, As,0;,3NaHO + 3H, or 2As,0;,3Na,0,3H.,O 
me in + 6H,0, obtained in the same way as the corresponding phosphate 
o thus (this vol., 693), forms monoclinic crystals, which usually have the 
with 6 form of prisms truncated by faces of the octohedron. When heated, 
nee of _ ne poe a their sige! of crystallisation without melting. At a 
~ than igher temperature, the salt fuses, and on cooling forms a vitreous 
be a lige ee ——, na a aes the > ae of 

on , ompoun ua ecomposes and loses weight. 

bh The authors owe omits ivabtele the corresponding ieee and 
mg ot ammonium salts. Ata certain degree of concentration, the perfectly 
4 the neutral solutions of these salts split up into acid crystals and an alka- 
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line mother-liquor. Similar phenomena are observed with the corre. 
sponding phosphates. 

Sodium potassium arsenate, however, crystallises in monoclinic 
octohedrons of the composition 4As,0;,3Na,0,3K,0,6H,O + 18H,0, 
The sodium-ammonium compound also crystallises in monoclinic oeto. 
hedrons with 12 mols. water of crystallisation. This last salt is more 
stable than the corresponding phosphate, which only contains 6H,0; 
the latter is easily decomposed by water, whilst the former is not 
appreciably affected. In fact the stability of these new phosphates 
and arsenates increases with the number of molecules of water of 
crystallisation with which they combine. C. H. B. 


Preparation of Vanadium Trichloride. By W. Hatserrstant 
(Ber., 15, 1619—1620).—A simple method of preparing vanadium tri. 
chloride is to warm vanadium trisulphide in a current of chlorine. 
The dark-brown liquid which distils over is a mixture of vanadium 
trichloride and sulphur chloride. To remove the chloride of sulphur, 
the mixture is redistilled, and the red residue is heated at 150° ina 
stream of carbonic anhydride. 

When an aqueous solution of vanadium trichloride is boiled with 
sodium thiosulphate, its colour changes from brown tu blue and green. 
If the thiosulphate is present in large quantities, a dark precipitate, 
consisting of sulphide and oxide, is thrown down. When an electric 
current is passed through an aqueous solution of vanadium trichloride 
acidified with hydrochloric acid, a red soluble substance is formed 
at the positive pole. W. C. W. 


Alkaline Reaction of Potassium Chromate. By M. Ricurm 
(Zeitsch. Anal. Chem., 21, 204).—The alkaline reaction of yellow potas- 
sium chromate may be due to three causes; it may be ascribed to im- 
purities derived from the methods of preparation, to the chemical 
nature of the salt, or to the oxidising power of chromic acid. Potas- 
sium chromate six times recrystallised from water and precipitated by 
alcohol did not lose its alkaline reaction. Its solution gave with tur- 
meric a strong brown, with red litmus-paper a bluish-green coloration, 
but was without action on phenolphthalein. The author concludes 
that the chromic acid oxidises the colouring matters of litmus and 
turmeric, free alkali being formed, but is without chemical action on 
phenolphthalein. O. H. 


Action of Potassium Dichromate on Potassium Iodide. By 
M. Ricurer (Zeitsch. Anal. Chem., 21, 368—374).—E. Donath has 
recently stated (Zeitsch. Anal. Chem., 18, 78, and 19, 19) that whilst 
chromic acid readily separates free iodine from iodides, potassium 
dichromate is without action, and he proposed the difference in the 
behaviour towards potassium iodide as a test for free chromic acid in 
potassium dichromate. Richter contradicts Donath’s statement, and 
shows that chemically pure dichromate is readily, and after some 
length of time completely, decomposed by potassium iodide, the 
reaction taking place in two stages, expressed by the following 
formule :— 
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8K.Cr.0, + KI = 3K.CrO, + 3CrO, ~ KIO, 
3K.,Cr,0, + KIO, + 5KI = 6K,CrO, + 31,. 


In reference to a statement made by F. Mohr, that potassium chro- 
mate when heated with ammonium chloride liberates ammonia, and 
should therefore be considered as a basic salt, the dichromate being 
the really neutral salt, the author believes that the slight evolution of 
ammonia which actually takes place is simply due to the dissociation 
of the ammonium chromate which is formed, crystals of this salt 
giving off ammonia even at ordinary temperatures. O. H. 


Uranium. By C. Zimmermann (Annalen, 213, 285—329).—Most 
of the results contained in this paper have already +; peared (Abstr., 
1881, 686, 759). Uranyl salts in sulphuric acid solution are reduced 
by zinc to uranous salts, the liquid assuming a green colour.. In 
hydrochloric acid solution, the reduction proceeds further, uranium 
subchloride, Ur,Cl,, being formed, the solution turning first green and 
finally red. Drawings are given of the absorption-spectra, correspond- 
ing to the various degrees of reduction. A. J. G. 


Mineralogical Chemistry. 


Development of a Crystal of one Substance in the Solution 
of another. By H. Kopp (Ber., 15, 1653—1655).—With reference 
to Arzruni’s article on isomorphism (N. Handwérterb. Chem., 3, 840), 
the author maintains that two bodies are isomorphous when a crystal 
of one substance continues to grow in a solution of the other. Nume- 
rous attempts to repeat Wackernagel’s experiments (Kastner’s Archiv., 
5, 293) of growing alum on a crystal of boracite, or lead nitrate on a 
crystal of alum, yielded negative results. W. C. W. 


Origin and Formation of the Diamond in Nature. By 
A. B. Grirritus (Chem. News, 46, 105).—The author considers that 
the diamond has been formed by the action of highly heated water or 
water-gas, aided by great pressure, on the carbonaceous matter of 
fossils in the sedimentary rocks, followed by cooling, and consequent 
deposition of the carbon in the crystalline condition. E. W. P. 


Cause of the Blue Colour of Sapphire, the Green of Eme- 
— and the Purple of Amethyst. By W. A. Ross (Chem. News, 
, 33). 


Zorgite, a Selenium Mineral from the Argentine Republic. 
By Bittavpor (J. Pharm. Chim. [5], 5, 595—597).—From 139°5 kilos. 
of zorgite of the following composition— 

Se. Cu, Pb. Fe. Hg. Sand and SiO). 
30°80 15°00 41-00 6°00 166 4°60 
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the author has obtained 37 kilos. of selenium by treating it with aqu 
regia (SHCl : 1HNO,, 36° B.), evaporating at a gentle heat, filtering 
from lead chloride, and passing sulphurous anhydride through th 
solution. The precipitated selenium was washed with water, to fre 
it from copper chloride, boiled with hydrochloric acid to free it from 
lead chloride, and finally washed with water, dried, and melted. Greg 
difficulty was experienced in obtaining bars of vitreous selenium, 
When it was cast in cast-iron moulds, the cooling was so slow that the 
graphitic modification was obtained. By casting in copper mould; 
with thin walls, plates of vitreous selenium 0°5 cm. thick were obtained, 
but the best results were gained by placing the mould in water, and 
pouring in the melted selenium when it had cooled nearly to the 
solidifying point; it then immediately solidified in the vitreous modi. 
fication. A bar 3 cm. thick, and weighing 12°6 kilos., was thu 
obtained. L. T. O'S. 


Artificial Production of Calcite and Witherite. By Muro 
and Bruneau (Compt. rend., 95, 182—183).—If river water is employed 
to work an aspirator which is aspirating air charged with ammonis 
gas, the ammonia neutralises the free carbonic acid in the water, and 
the calcium carbonate previously held in solution is deposited in the 
exit tube in the form of crystals of calcite. Crystals of witherite ar 
obtained by using in a similar manner a solution of barium carbonate 
in distilled water charged with carbonic acid. C. H. B. 


Presence of Manganese on the Surface of Rocks. By 
Bovussingautt (Compt. rend., 95, 318—324).—According to different 
travellers, the granite rocks on the banks of the Orinoco and its tribu- 
taries, and similar rocks in the valley of the Nile, on the borders of 
the Red Sea, and on the banks of the Congo, are covered with a thin 
shining greyish-black metallic-looking layer, which contains a large 
proportion of oxides of manganese and iron. This layer is found only 
on the banks of rivers subject to periodic risings, having a mean 
temperature between 24° and 28°, and flowing over granite, gneiss, 
and hornblende rocks. At the cascades at the source of the Coconues, 
in the Andes, the author has observed a similar layer, coating a white 
translucid calcareous mass which cements together the blocks a 
trachyte over which the cascade falls. Analyses of the water and of 
the calcareous deposit gave the following results :— 


Na,SO,. NaCl. NaHCO;. CaCO. Mn00,, 
N 


(1.) Water.. 3°89 2°75 0°69 0°10 
i. - ee 
(2.) Deposit. 10 - 742 21:0 
MgCO;. SiOz. 
(1.) Water..... — traces = 7°43 grams per litre. 
(2.) Deposit .. 40 — = 1002 * 


The deposit is evidently a dolomite, in which magnesium is replaced 
by manganese, and the black outer layer is the result of the oxidation 
of the manganese carbonate by the action of the air. 

The presence of manganese in mineral waters, especially in those 
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from hot springs, has been proved by several observers. The black 
superficial layer on the rocks on the banks of the rivers previously 
mentioned is in all probability due to the presence in the water of 
manganese carbonate, which is first deposited on the rocks, and subse- 
quently oxidised. C. H. B. 


Organic Chemistry. 
noulds 


~ 
cai fl Normal Paraffins. Part I. By F. Knarer (Ber, 18, 1687— 


to the 1711).—The higher paraffins can be prepared from fatty acids by two 
modi- methods. : ; 
s thus a. A mixture of from 2—4 grams of the acid, 3—4 grams of hydri- 
O'S. odie acid (sp. gr. 1°7), and 0°3—0°+ gram of amorphous phosphorus is 
heated at 210—240° in sealed tubes for 3—5 hours. The tubes must 
Minox be opened before any appreciable quantity of iodine is set free, fresh 
ployed phosphorus is then added, and the tubes are resealed and again heated 
monia for 3—5 hours. The tubes must again be opened for the purpose of 
T, and adding phosphorus and a small quantity of water. They are then 
in the heated for the last time. Water is added to the crude product. The 
ite are hydrocarbon which floats on the surface of the mixture is syphoned off 
bonate and purified by distillation under reduced pressure and treatment with 
. B. tash. 

b. The hydrocarbons can also be prepared from the ketones obtained 
by distilling the barium salt of a fatty acid with barium acetate. The 
ketone is heated with excess of phosphorus pentachloride in an oil- 
bath at 200°, and the operation is interrupted when most of the excess 
of phosphorns chloride has distilled over, and before the mixture 
begins to blacken. The hydrocarbon is easily obtained from the 
crude product by heating it with hydriodic acid and phosphorus in 
sealed tubes. 

Normal nonane, C,H, is prepared from nonoic acid, which is best 
odtained by fusing undecylenic acid with potash (Ber., 10, 2035; 11, 
1413). The hydrocarbon melts at —51°, and boils at 39°5° under 
11 mm. pressure, at 86° under 100 mm., and at 149°5° under 760 mm. 
pressure. Its sp. gr. compared with water at 4°, is 0°733 at 0°, and 
U°7217 at 15°. 

Normal decane, CH», is prepared from capric acid or from the 
ketone C,H 0, formed by distilling a mixture of barium nonoate and 
acetate. The ketone melts at 3°5°, boils at 211°, and has the 
sp. gr. 08379 at its melting point. The hydrocarbon melts at —32°, 
and boils at 173°; its sp. gr. at 0° is 0°7456. 

Undecane obtained from undecoic acid, or from the ketone C;,H..0, 
contained in oil of rue, melts at —26°5°, and boils at 74° under 11 mm. 
pressure, at 127° under 100 mm., and at 1945° under 760 mm. 
pressure. Dodecane, obtained by the reduction of lauric acid, melts 
at —12°, boils at 214°5°, and has the sp. gr. 0°7655 at 0°, and 0°7511 at 
20°. Tridecane, prepared from the ketone C,;H.,O (m. p- 28°), and 
also from tridecoic acid, melts at 6°2°, boils at 234°, and has the 
sp. gr. 07713 at 0°. The higher hydrocarbons exhibit the following 
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physical properties :—Tetradecane, from myristic acid, m. p. 45°. 
b. p. 252°5°; sp. gr. at 45° = 0°7753; at 20° = 0°7645. Pentadecane 
from pentadecoic acid, or from the ketone C,;;H»O (m. p. 39°, obtained 
from barium mpristate), m. p. 10°; b. p. 270°5°; sp. gr. 0°7759 at 
10°. Headecane, m. p. 18°: b. p. 287°5°, under 760 mm. pressure: 
sp. gr. 0°7754 at 18°. Heptadecane (from margaric acid, or from the 
ketone C,,H,,0, obtained from barium palmitate), crystallises in large 
hexagonal plates, m. p. 22°5°; sp. gr. 0°7767 at 22°5°; it boils at 303° 
Octodecane from stearic acid, m. p. 28°; b. p. 317°; sp. gr. at 28° = 
0°7768. Nonoedecane, prepared from the ketone C,,H,O, melts at 32°: 
boils at 330°; and has the sp. gr. 0°7774 at 32°. 

The ketone C,,HyxO, obtained by distilling a mixture of barium 
stearate and acetate, yields margaric acid, C,;H,,O., on oxidation. B 
repeating these reactions it is possible to descend through the series of 
fatty acids from stearic to nonoic acid. The following table shows the 
boiling and melting points of these acids and ketones. The boiling 
points were determined under 100 mm. pressure, and with the stem of 
the thermometer immersed in the vapour up to the 150th degree. 


Acid. M. p. B. p. Ketone. M. p. B. p. 
C,.H.»O... 69°2° 287° C,sxH;0.. 55°5° 262°5 
C,;H;,0... 59°8 277 C,.H,O.. 51°5 251°5 
C..H.O... 62 2685  CrH,O.. 48 249 
CyH,O... 51 257 C..H,O.. 43°5 230°5 
C.H..O... 538 248 C.H,O.. 39 219 
C);H»~O... 40°5 236 CyuH,O0.. 33°5 205°5 
CypH,,0,... 43°6 225 Ci3H.»0.. 28 1915 
C,,H..0... 28 212°5 CyH,O0.. 21 1775 
CypH 02 oe 314 200 C,,H:.0 ee 13 161 
C,H,,0, ee 12°5 186 C,,H..0 ee 35 142 

W. C. W. 


Normal Paraffins. A Law of Volumes for the Liquid State. 
Part II. By F. Krarrr (Ber., 15, 1711—1727).—Paraftins contain- 
ing 23, 27, 31, and 35 atoms of carbon respectively were prepared 
from the ketones, laurone, myristone, palmitone, and _stearone. 
Ketones containing 20, 22, and 24 atoms were prepared by distilling 
barium heptoate with barium myristate, palmitate, and stearate respec- 
tively. The properties of the hydrocarbons and of some of the ketones 
are seen from the following tables :— 


Ketones. M. p. Sp. gr. at m. p. Mol. vol. 
Ce wavaneiisescescccdpet ccs 28° 0 °8229 246 °6 
RE ROR BRP reR Sy: oy * 08182 276°2 
SEED thigtdlss «ib dh csacdensaeee ae 0°8140 312 
EE Vik eeivcensbathneonns odny 55°5 0°810% 347°8 
Deg gO ccccccccccccccccccee secs 69 0°8036. 420°6 
RED bavi bnns cde aiseyy 46 bee 72°3 0 °8013 4917 
| O° ae ee 82°8 0°7997 562°7 
GED, arttincticindincssisrec Gt 0°7979 634°1 
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B. p. under Difference 
Hybro- M. p SP. gr. | Mol. vol. 5 mm. between m. p. 
carbons. Te pressure, and b. p. 
— 26°5° 0°7745 201 °4 81° 107 *5° 
-—12 0°7731 219°9 98 110 
Ses 0.6 — 6:2 0°7755 237°3 114 120°2 
ee + 4°5 0°7753 255 *4 129°5 125 
cooees + 10 0°7758 273 °2 144 134 
scenes + 18 0°7754 291 °4 157 °5 139 °5 
haos es + 22°5 0°7767 309 0 170 147°5 
+ 28 0°7768 326 9 181°5 153°5 
+ 32 0°7774 344°7 193 161 
eee 36°7 0°7779 362 °5 205 168 °3 
pede 40 °4 0°7783 380 °3 215 174°6 
44 °4 0°7782 398 +3 224 °5 180°1 
po0eve 47°7 0 °7785 416 °2 234 186 °3 
51°1 0°7786 434°1 243 191 °9 
doseee 59°5 0°7796 487 *4 270 210°5 
ve 68 °1 0 *7808 558 *4 302 233 °9 
ve 74°7 0°7816 629 °4 331 256 °3 


From the above data, the author draws the conclusion that equal 


volumes of different liquids have the same weight, when the com- 
pounds possess similar percentage composition, and exhibit the same 
relation between their molecular weights and the total amount of 


) 
; heat contained in them. W. C. W. 
Trimethylene. By A. Frevxp (Monatsh. Chem., 3, 625—635).— 
Ina former paper (p. 154 of this volume) the author announced the 
v. isolation of this hydrocarbon by the action of sodium on the bromide 
ate. of trimethylene or normal propylene, and the formation of this latter 
ns a compound, CH,Br.CH,.CH,Br, and of normal propyl iodide, 
ared CH;.CH,.CH,I, 
ing by its direct union with bromine and with hydrogen iodide respec- 
pee: tively, the combination in both cases taking place much more readily 
ona than with ordinary propylene. In the present communication he de- 
scribes the apparatus used in effecting these combinations, and the 
iol mode of working, and finally discusses the constitution of the hydro- 
carbon, pointing out that on the supposition of its containing bivalent 
il. carbon, it might be represented by the formula CH;.C.CH; or by 
— CH;.CH,.CH, but that its reactions with bromine, potassium hy- 
5 droxide, &c., show that its true formula is that of trimethylene, 
2 CH,.CH,.CH,. 
; Sinha H. W. 
a Nitrils of the Higher Members of the Acetic Acid Series. 
7 By FP. Krarrr and B. Sraurrer (Ber., 15, 1728—1731).—Lauramide, 
7 CuHsNO (m. p. 102°), is best prepared by gently warming a mixture 
1 of phosphorus pentachloride and lauric acid, and pouring the result- 
_ Ing oily liquid when cold into ‘an excess of (well-cooled) strong 
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ammonia. The precipitated amide is obtained in a state of purity by 


recrystallisation from alcohol. pb 
When a mixture.of the amide and phosphorus pentoxide is heated 0 
in a retort under a pressure of 11 mm., lauronitril, CypH.N, distil B * dl 
over. This substance melts at 4°, boils at 198° under 100 mm. pres. E @™ 
sure. Its sp. gr. at 4° = 0°8350. Myristamide, CyH»NO, melts at and 
104°. The nitril melts at 19°, boils at 226°5° under 100 mm. pres. liqu 
sure. Jts sp..gr. at 19° is 08281. Palmitamide, C\H;;NO, melts at - 
106°. Palmitonitril erystallises in six-sided plates (m. p. 31°). It -_ 
boils at 251°5° under 100 mm. pressure, and its sp. gr. at the melting dra 
point is 0°8224, Stearamide, C,sH;,NO, melts at 109°. The nitril, B ™™ 
C,.H,,N, melts.at 41°, and boils at 274°5° under 100 mm. pressure, Its alot 
sp. gr. at 41° is 0°8178. W. C. W. - 
wat 
Conversion of Perthiocyanic Acid into Potassium Thiocya- of 
nate. By A. Sremer (Ber., 15, 1603—1604).—The perthiocyanic oe 
acid which is obtained as a bye-product in the preparation of carbony] and 
sulphide by Than’s method, can be converted into potassium thiocya- F °™ 
nate by dissolving the acid in a dilute solution of potassium cyanide, vice 
and evaporating the liquid on a water-bath. This method yields — ° 
qaantitative results. W. C. W. es 
‘Solubility of Anhydrous Copper Sulphate in Methyl Alcohol. tem 
By A. Ktert (J. pr. Chem. [2], 25, 526—527).—When chemically — P®” 
pure and dry methyl alcohol is shaken with dry copper sulphate, 
it assumes after some time a bluish-green colour, owing to the copper I 
sulphate dissolved, whilst the undissolved salt remains white. If now Sc! 
about one-tenth of its volume of water and a little more anhydrous cop- Sit 
per sulphate are added to this solution, the water and the dissolved copper gra 
sulphate are precipitated, the alcohol becomes colourless, and contains sol 
searcely a trace of copper. Hence aqueous methyl alcohol will giveup § ™ 
the water to anhydrous copper sulphate without dissolving the salt. infe 
On the other hand, if the salt is dissolved, then the methyl alcohol is § “"8 
free from or contains extremely little water. Absolute methy] alcohol on 
therefore differs from ethyl alcohol in being a solvent for anhydrous ‘ 
copper sulphate. D. A. L. by 
Preparation of Pure Starch-sugar. By F. Soxuier (Dinygl. be 
polyt. J.. 245, 121—125).—For the preparation of pure anhydrow — 4 
dextroglucose, ‘C;H,,0., the author evaporates a solution of starch- i 
sugar in a vacuum, until a sample on cooling can only just be kneaded on 
into a dough. The syrupy mass thus obtained is mixed in closed of 
vessels with boiling-hot methyl alcohol, the quantity required depend- ye 
ing on the purity of the starch-sugar and the quality of the product. § 
For ordinary (20 to 30 per cent.) starch-sugar, 100 parts of syrup i 
require 70—80 parts alcohol. The crystallisation is facilitated by § ;. 
adding anhydrous crystallised stareh-sugar. The granular mass }s de 
separated from the liquid by machining and pressing. Granular porous ni 
starch-sugar is obtained in the form of solid lumps of well-formed ‘ad 
shining crystals, resembling refined loaf-sugar, by concentrating a per- eal 


fectly clear, colourless solution of starch-sugar in a vacuum. ‘he 
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syrup should remain quite clear. 100 parts of the latter are mixed at 
70° with 10—25 parts boiling hot pure methyl alcohol. The mixture 
js then poured into conical moulds, cooled to 30—35°, and kept at this 
temperature for 2 or 3 days, when the liquid is drawn off. If dense 
and solid sugar is required, the porous mass, after the removal of the 
liquid, is saturated once or twice with a mixture of 100 parts con- 
centrated syrup and 80—100 parts alcohol at the ordinary tempera- 
ture, until the necessary density has been reached. The liquid is then 
drawn off, the mass treated with alcohol, pressed, and the alcohol 
removed by distillation in a vacuum at a temperature increasing 
slowly from 30° to 60°. The sugar is kept at this temperature for 
several hours. The starch-sugar hitherto prepared contains, besides 
water, 20—30 per cent. uncrystallisable and unfermentable substances 
of gum-like consistency. To produce pure starch-sugar of crystalline 
structure, Soxhlet proposes to remove the impurities by means of ethyl 
and methyl alcohol, and to crystallise the purified and sufficiently con- 
centrated product at above 30°. Solid translucent starch-sugar (ordi- 
nary hydrated glucose) of distinctly crystalline structure, is obtained by 
cooling the syrup from starch-sugar at above 30°. While the solutions 
of starch-sugar solidify at the ordinary temperature in layers of 
opaque, warty, microscopical tabular crystals, the mass obtained at a 
temperature above 30°, from more concentrated solutions, forms trans- 
parent prismatic crystals distinctly visible to the naked eye. te 
Preparation of Grape-sugar by Neubauer’s Modification of 
Schwarz’s Method. By W. Miver (J. pr. Chem. {2}, 26, 78—87). 
—In reply to Soxhlet (ibid., 21, 227—317), the author states that pure 
grape-sugar can be prepared by the above process ; and that Knapp’s 
solution can be used for the titration of grape-sugar. These state- 
ments are proved experimentally. From a series of experiments he 
infers that the most efficient solution for the inversion of the raw 
sugar is 600 of alcohol to 40 of fuming hydrochloric acid, the tem- 
perature should be about 15°, and the duration of the experiment from 
3to 4 weeks. When the solvent contains less hydrochloric acid, or 
when the temperature is too low, only a comparatively small quantity 
of the raw sugar is dissolved, and therefore the grape-sugar which is 
formed takes a very long time to deposit; on the other hand, with 
stronger solutions of hydrochloric acid, or with higher temperatures, 
the solutions are always discoloured. The author has prepared pure 
grape-sugar in the following manner:—As much raw sugar as will 
dissolve is added to the solution of 40 c.c. hydrochloric acid in 600 c.c. 
of alcohol, at the ordinary temperature, the solution is repeatedly 
shaken, and after 3 or 4 weeks is filtered and left to crystallise. 
Crystallisation is complete in about 6 weeks, the crystals are separated 
from the liquid by filtration on a vacuum filter, well washed by grind- 
ing with small quantities of 90 per cent. alcohol, and left in it for a 
day and again collected; this operation is repeated until the washings 
have no acid reaction ; this washing is of the utmost importance. The 
Sugar thus prepared is quite pure, and after drying over chloride of 
calcium, melts at 146°, and gives a clear colourless solution; it is 
uot blackened by concentrated sulphuric acid. 

4q2 
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Knapp’s solution can be successfully employed for the titration of 
grape-sugar, provided the solution is diluted, and the sugar added 
gradually. In the appended tables are the results of the titration of 
the same sugar by Fehling and Knapp solutions. 


Fehling. Knapp. 


3 per cent. aqueous solution grape-sugar.. 3°03 301 

2 = 9 ” -. 203 20 

1 ” ” ” ** 1-01 101 

Solutions of grape-sugar in urine— 

With 3 per cent. of sugar .............. 3°12 2°94 
2 - ic Meeséeneranee 2°16 2°19 
1 ° rh, nennnmes oseees 113 1-19 

D. A. L. 


Preparation of Grape-sugar and its Titration with Knapp’s 
Solution. By J. G. Orro (J. pr. Chem. [2], 26, 87—103).—This 
paper, like that of W. Miiller (preceding Abstract), is in answer to 
Soxhlet (Abstr., 1880, 758). The author finds the process adopted by 
Miiller (loc. cit.) the most economical and also the most efficient 
method for the preparation of glucose, and obtains the largest yields 
under these conditions. Dissolve 230 grams raw sugar in 600 c.. 
80 per cent. alcohol + 20 c.c. hydrochloric acid, keeping the tempe- 
rature at 25°; subsequent treatment is the same as described in 
Miiller’s paper. The author has likewise improved the process used 
by Soxhlet, inasmuch as he has shortened the time occupied in crys- 
tallising the glucose from alcohol, thus: a saturated solution of grape- 
sugar in alcohol is made by boiling them together in a flask with 
reflux condenser, and filtered through a hot-water filter into a flask 
cooled by a stream of cold water, the crystallisation being complete 
after standing 24 hours in a cold place. The crystals are then washed 
with alcohol and dried over calcium chloride or sulphuric acid. The 
process is superior to the other as regards quickness, but is less 
economical. Some grape-sugar crystallised from methyl! alcohol was 
compared with the above products, and all three were found to be 
alike. With regard to the use of Knapp’s solution, the author has 
found that for solutions containing 1 to 0°5 per cent. sugar, it ought 
to be diluted with 4 vols. of water, for those of 0°5 to O'l per cent. 
with 3 vols. of water, whilst for sugar solutions containing less than 
1 per cent., 2 vols. water should be added; besides this, the sugar 
must be run in by degrees. The author proceeded as follows:— 
About the required quantity of Knapp’s solution is diluted (as required) 
with water, the sugar solution is run-in 2 c.c. at a time, the mixture 
being boiled for half a minute between each addition, the mercury 8 
allowed to settle and the clear solution tested by Pillitz’s reaction; 
towards the end of the reaction, the sugar is run in by smaller quat- 
tities (1—0°5—0°2 c.c.) at atime. As soon as the test on the filter- 
paper becomes doubtful, the filtrate is tested with acetic acid and 
hydrogen sulphide, until there is no more mercury in solution. The 
author has obtained these results :— 

With a Knapp’s solution + 3 vols. water: in a 1 per cent. sug 
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solution he found 0°992 per cent.; in a 0°5 per cent. solution, 0-498 
per cent.; in a O25 solution, 0°249; in a 0°10 solution, 0°1; in a 0°05 
solution, 0°049. With Knapp’s solution + 4 vols. water, in the case 
of the 1 and 0°5 per cent. solution, the result was the same, but in the 
025 solution it was too high. With a Knapp’s solution + 2 vols. 
water, the result in the 0-1 per cent. solution was like the above, 
whilst in the 0°5 solution it was more exact. In each case, about 
0'5 c.c. of sugar solution was added after Pillitz’s reaction ceased to 
act, before all the mercury, rendered evident by the hydrogen sulphide 
and acetic acid, had disappeared. It is always advisable to dilute the 
sugar solution to about 1 per cent. or less before titrating. oh 


Influence of Invertin on the Fermentation of Cane-sugar. 
(Dingl. polyt. J., 245, 47).—Cane-sugar is not directly fermentable, 
but is resolved into dextrose and levulose by inversion with dilute 
acids or by means of the invertin of yeast. According to Berthelot 
and Bechamp, the conversion of invertin takes place outside the cell, 
and in a very short time; the ferment being diffused in the outer 
liquid, and effecting the conversion of sugar indefinitely and indepen- 
dently of the fermenting process. Hence, in practice, substances con- 
taining cane-sugar are fermented without inversion with acid, the fer- 
mentation of the inverted sugar being supposed to take place less 
rapidly than the conversion of cane-sugar by the invertin contained 
in yeast. According to Bauer, 40 grams of cane-sugar were inverted 
with hydrochloric acid, the solution was neutralised with potash-ley, 
and treated with 5 grams of beer-yeast and 1 c.c. of a saturated solu- 
tion of tartaric acid. The mixture was then made up with water to 
400 c.c. In another experiment 40 grams of cane-sugar were treated 
with 0°86 gram potassium chloride, without inversion, and fermented 
in a similar manner at 30°. The quantities of carbonic anhydride 
evolved were— 


In 19 hours. 42 hours, 68 hours. 


g- g- 8- 
Inverted ...i50.cseess 10 4°0 78 
Cane-sugar ........ Ovl 2°1 a1 


The fermentation of the inverted sample was in the commencement 
considerably in advance of that of the uninverted sample. The 
increase in the rapidity of the fermentation in the case of cane-sugar, 
is due to the fact that by the simultaneous action of acid and invertin, 
constantly increasing quantities of grape-sugar are produced. 

D. B. 

Formaldehyde or Oxymethylene. By B. Tottens (Ber., 15, 
1629—1634).—After referring to the researches of Baeyer (Ber., 3, 
66), Wurtz (Ber., 5,534), and Reinke (Ber., 14, 1249, this vol., 243), 
on the relation between formaldehyde and the glucoses, the author 
describes a modification of Hofmann’s apparatus (Ber.,1, 152; 2, 156; 
Ann., 145, 357) for preparing formaldehyde from methy! alcohol. 
The water-bath in which the flask containing the methyl alcohol is 
heated, is provided with Reichardt’s thermoregulator, which prevents 
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the temperature from varying more than one or two degrees. Instead 
of a platinum tube, a tube of Bohemian glass is used, in which coils 
of platinum foil and wire are placed. Two wash-bottles containing 
water are attached to the receiver connected with the condenser. 
The different parts of the apparatus must be connected together with. 
out the use of corks or caoutchouc. When the tube containing the 
platinum has been heated for a few minutes at the desired tempera. 
ture, the apparatus can be left to itself for hours. 100 grams of pure 
methyl alcohol yield from 60 to 80 grams of crude aldehyde, containing 
from 1:44 to 3°55 per cent. of formaldehyde, and from 0:1 to 0°8 per 
cent. of trimethylene oxide. The yield depends on the temperature 
of the platinum coils. The gases which escape from the apparatus 
do not support combustion. They contain from 6°67 to 8°33 per cent. 
of carbonic anhydride, and only 433—4°56 per cent. of oxygen. 

The greater part of the methyl alcohol in the distillate can be re. 
moved by distillation. On evaporating the residue over sulphuric acid, 
trimethylene oxide remains in a crystalline form: the vapour-density 
of this substance, compared with hydrogen, was found to be 15:1. Tn. 
methylene oxide dissolves in alkaline liquids. It also dissolves when 
heated at 100° in sealed tubes containing water; and the aqueous 
solution, when evaporated, deposits needle-shaped crystals. 

The yellow precipitate which is deposited when crude formaldehyde 
or trimethylene oxide is treated with hot alkaline solutions, reduces 
Fehling’s solution, but has no action on polarised light. When tle 
apparatus used for preparing formaldehyde was fitted up with caout- 
choue tubing and corks, the formation of a crystalline compound was 
observed, when the aldehyde prepared in this apparatus was mixed 
with 2 per cent. of crystalline baryta and evaporated over sulphuric 
acid. When caoutchonc was not used in fitting up the apparatus, this 
compound could no lenger be obtained. W. C. W. 


New Derivatives of Isobutaldehyde. By W. Fossek (Monatsh. 
Chem., 3, 622—624)—In a former paper (this vol., p. 160), 
the author examined the products formed by the action of sodium 
acetate on isobutaldehyde, whereby he obtained chiefly two bodies, 
CsH,,0, and C,H,,O,; and in the present communication (a prelimi- 
nary notice) he describes the action of other dehydrating agents, 
namely, zine chloride, stannic chloride and sulpburic acid, on the same 
aldehyde. These substances, when employed in smal] quantities, 
exert on isobutaldehyde merely a polymerising action; but when 
applied in larger quantities, they give rise, under certain conditions, 
to the formation of liquid and crystallised bodies, which, though they 
are all probably formed in the same way, namely by separation of 
water, are nevertheless different in physical and chemical properties, 
both from one another and from the products obtained by the action 
of sodium acetate. 

By treating isobutaldehyde with phosphorus trichloride, which is 
employed as a dehydrant in the conversion of ethers of the hydroxy- 
acids into those of the oleic acids, no condensation-products were 
obtained, but an oily and a crystallised derivative of the aldehyde 
were formed, containing phosphorus and chlorine. Small quantities 
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of phosphorus trichloride likewise gave rise to the conversion of the 
aldehyde into the trimolecular polymeric modification. 

Dilute potash-ley, besides forming condensation-products by abstrac- 
tion of water, likewise exerts an oxidising and a reducing action, 
thereby producing isobutyric acid and isobutyl alcohol, together with 


ig the acids and alcohols containing twice the number of carbon-atoms, 
npera. amongst which the author distinguished a crystalline acid, C;H,,O,, 
f pure not volatilising with aqueous vapour, and melting at 75—80U°; and 
ining from the oily products of the reaction he was able to separate two 
8 per neutral crystalline bodies, both having the empirical formula CsH).02, 
rature but differing from one another in their properties. One of these 


iratus 
cent, 


bodies forms tabular crystals, soluble in water, alcohol, and ether, 
tasting like peppermint, melting at 51°5°, and distilling at 222—223”. 
This crystalline body is converted by acetic chloride into a diacetate, 
and is therefore a dihydric alcohol. When boiled in aqueous solution 
with dilute sulphuric acid, it yields two isomeric limpid oily products, 


I Te. 
acid, 


ensity having the composition C,H,.O, formed therefore from the original 
Tn. substance by abstraction of H,O, one of them being a mobile liquid, 
when having a strong camphorous odour, and boiling at 122—124°, while 
neous the other is odourless, more viscid, and distils only at 202—204°. 


The mode of formation of the crystalline dihydric alcohol, and the 


hyde formation of products containing H,O less by treatment with dilute 
duces sulphuric acid, is analogous to that of the pinacones. The second 
n the crystalline body, likewise having the empirical formula CyH,.0,, 
aout- crystallises in a different system, melts at 90°, and distils at a higher 
— temperature than the first. ° 
nix 


hurie 
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Action of Zinc-ethyl on Butyl Chloral. By K. Garzaroti- 
Tuorntackn (Annalen, 213, 369—380; cf. this vol., 824).—By the 


W. action of zine-ethyl on butyl-chloral, ethylene is obtained, together 
with a white crystalline mass, C;H,Cl;.CH2.OZnEt, soluble in ether, 
vatsh. and decomposed on treatment with water into ethane, zinc hydroxide, 
160), and trichlorobuty] alcohol. 
dium Trichlorobutyl alcohol, C,H;Cl,0, crystallises in prisms, softens at 
ries, 56°, melts at 61°5—62°, and boils without decomposition at 129°, 
limi- under 45 mm. pressure. It is readily soluble in alcohol and ether, 
ents, sparingly in hot water. On treatment with phosphoric chloride, it 
same yields trichlorobutyl chloride as a colourless oily liquid boiling at 85° 
ities, under 10 mm. pressure. Acetic chloride slowly converts the alcohol 
when into trichlorobutyl acetate, a liquid of agreeable colour, insoluble in 
ions, water ; boiling at 131—132° under 70 mm. pressure, and having a 
they density of 1344 at 8°5° (water at 85° = 1). On oxidation with 
m of fuming nitric acid, trichlorobutyl alcohol is converted into trichloro- 
ries, butyric acid, melting at 58°. 
tion Monochlorocrotyl aleohol, ChH,C10, is best prepared by the action of 
a slight excess of zine-dust on trichlorobutyl alcohol, melted under 
h is 10—15 times its weight of water slightly acidulated with hydrochloric 
oxy- acid. It is a colourless oily liquid, of allyl-like odour, sp. gr. 1°1312, 
were compared with water at the same temperature, and boi!s at 158:3° under 
nyde /42°5 mm. pressure; it solidifies to a crystalline mass in a freezing 
ities mixture of ice and calcium chloride. On treatment with fuming 


1280 ABSTRACTS OF CHEMICAL PAPERS. 


nitric acid, it is completely decomposed. By the action of bromine, jt 
yields monochlorodibromobutylalcohol, which, on successive treatment 
with nitric acid and zinc-dust, yields monochlorocrotonic acid melting 
at 97°. Monochlorocrotyl acetate is a colourless mobile liquid, heayier 
than water, and boiling at 168—169° under 741:1 mm. pressure. 

A. J. G. 

Ethyl Acetocyanacetate and its Derivatives. By A. Haim 
and A. Heip (Compt. rend., 95, 235—237).—65 grams of ethyl aceto. 
acetate, prepared by Wislicenus’s method, is mixed with the same 
weight of absolute alcohol, and 10 grams of sodium added in small 
fragments. When all the sodium has dissolved, a current of pure and 
‘dry cyanogen chloride is passed into the liquid until saturated, the 
reaction being regulated by keeping the flask cool. After saturation 
with cyanogen chloride, the liquid is diluted with an equal volume 
of water, neutralised with sodium carbonate, and agitated with ether, 
in order to remove unaltered acetoacetic ether. The aqueous solution 
‘is then acidified with sulphuric acid, and again agitated with ether. 
The latter on evaporation leaves an orange-yellow liquid, which is 
.purified by distillation in a vacuum. Thus obtained, ethyl acetocyan- 
ate, CH;.CO.CH(CN)COOEt, forms a mass of small white crystals 
with a burning taste and strongly acid reaction. It is only slightly 
soluble in water, but dissolves in alcohol in all proportions, and lique- 
fies in the vapours of ether,-chloroform, carbon bisulphide, and benzere 
The alcoholic: solution has no action on polarised light. The crystals 
melt at 26°, forming a limpid colourless liquid; sp. gr. at 19° = 1102 
which remains in a superfused condition even at —15°. If cyanogen 
gas is used instead of cyanogen: chloride, the same compound is formed, 
but the yield is much smaller. 

When the ethereal salt is boiled for some time with an excess of 
potash, ammonia and alcohol. are.given off, and a residue of potassium 
acetate and carbonate is left: probably it first splits up into 
potassium acetate and malonate, the latter being then decomposed by 
the excess of potash into carbonate and acetate. The same decomposi- 
tion takes, place when it is heated with hydrochloric acid in sealed 
tubes. 

The sodiwm: derivative, CH;.CO.CNa(CN).COOEt, is obtained by 
adding sodium carbonate to an alcoholic solution of the ether. It 
forms long silky anhydrous needles, soluble in all proportions in wate 
and alcohol. 

The .caleium derivative, (C;,H,NO,),Ca + 2H,0, is obtained in’ 
similar manner. I1t forms white crystals, derived from a monoclinit 
prism of 105° 32’, slightly soluble in cold water, somewhat soluble 
in boiling water, very soluble in alcohol. At 140°, the crystals lox 
‘2 mols. H,O, and at a higher temperature they are doomepestes . 

C. H. B. 

Products of the Decomposition of Ethyl Nitroacetoacetate 
By A. Sremer (Ber., 15, 1604—1605).—When pure ethyl] nitroaceto- 
acetate is boiled it is decomposed, yielding nitric oxide, carbonic anhy- 
dride, ethy] oxalate, and a small quantity of alcohol. This fact accounts 
for the poor yield of this substance which Forcrand (Compt. rend., 88. 
74) obtained by the action of dry silver nitrite on the monobrom- 
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acetate. More satisfactory results ensue when the ingredients are 
heated at 120° for not more than 30 minates. ¥.... 


Derivatives of Itaconic, Citraconic, and Mesaconic Acids. 
By O. Srrecker (Ber., 15, 1639—1642).—The author does not con- 
firm the statement of Swarts (Bull. Acad. Roy. Belg., 1873, 36, 34), 
that ethyl mesaconate is produced in the preparation of ethy] citraconate 
by the action of alcohol and hydrochloric acid on citraconic acid. 

Citraconic chloride, obtained by the action of phosphorus pentachlo- 
ride on citraconic acid, is a colourless liquid of sp. gr. 1°408 at 16°4°, 
compared with water at the same temperature. 1t boils at 95°, under 
a pressure of 17°5° mm. 

Ttaconamide is best prepared by treating methyl itaconate with 
aqueous ammonia ; it forms transparent colourless crystals (m. p. 192°), 
freely soluble in hot water, and sparingly soluble in alcohol. The 
amide decomposes at 203°; it is also slowly decomposed by boiling 
with water. 

Citraconamide, prepared from methyl citraconate, crystallises in 
colourless tables, soluble in water. It is slowly decomposed by boiling 
with water. When heated it begins to decompose at 184°, and melts 
at 191°, giving off ammonia and forming citraconimide. 

Mesaconamide forms flat transparent crystals, melting at 176°5°; it 
decomposes at 200°, and slowly evolves ammonia when boiled with 
water. 

Itaconanilide, CsHsO2.(NHPh)., described by Gottlieb (Annalen, 77, 
_ crystallises in white scales (m. p. 185°), soluble in alcohol and 
ether. 

Citraconanilide is precipitated together with aniline hydrochloride, 
when ethereal solutions of aniline and citraconic chloride are mixed 
together; the two substances are easily separated by washing with 
water. The anilide is deposited from an alcoholic solution in white 
silky needles, soluble in ether; it melts at 175°5°, and at 180° is con- 
verted into citraconanil (m. p. 96°), which is also formed when a mix- 
ture of citraconic acid and aniline is heated at 100°. 

Mesaconanilide crystallises in silky white needles (m. p. 185°7°), freely 
soluble in alcohol and ether, sparingly soluble in boiling water. When 
mesaconanilide is heated at 268°, it is converted into aniline and citra- 
conanil ; aniline mesaconate, heated at 240° yields citraconanil. 

W.C. W. 


Action of Chlorine on Amides. By A. Sremer(Ber., 15, 1606— 
1609).—When chlorine is passed into water containing trichloraceta- 
mide in suspension, trichloracetochloramide is formed. This substance 
has been described by Hofmann (Ber., 15, 407) ; it is converted into 
trichloracetamide by the action of ammonia; trichloracetochloramide 
1s not decomposed by potash. When the alcoholic solution is neu- 
tralised with alcoholic potash and evaporated, crystals of the potassium 
salt of trichloracetamide are produced. 

Wallach has shown (Annalen, 184, 26) that a body having the 
composition C,ClONP, is formed by the action of phosphorus penta- 
chloride on trichloracetamide. Since this compound cannot be obtained 
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when trichloracetochloramide is substituted for trichloracetamide, the 
author concludes that this substance has the constitution 


CCl;.CCl : N.POCh. 


Trichlorolacetamide is not attacked by chlorine. Oxamide yields 
oxalic acid and ammonia when treated with moist chlorine. 
W. C. W. 


Phenylmercapturic Acid, Cystine and Serine. By E. Bav. 
MANN (Ber., 15, 1731—1735).—Concentrated alcoholic solutions of 
phenylmercapturic acid and of bromophenylmercapturic acid are 
' feebly lsevorotatory. Alkaline solutions of these compounds are 
dextrorotatory, but alkaline solutions of cystine and bromocystine are 
leevorotatory. 
Phenylmercapturic acid is split up by acids into acetic acid and 
4 phenyleystine, and phenyleystine is decomposed by boiling’ with alkalis 
Gener | into pheny! sulphydrate, ammonia, and pyroracemic acid. On warm. 
ing cystine with ammoniacal silver solution, ammonium pyroracemate 
is formed, and when cystine is boiled with baryta-water, it yields 
Be) oxalic and uvitic acids. These reactions induce the author to regard 
phenylcystine and cystine as having the constitutional formule 


COOH.CMe(SPh).NH, and COOH.CMe(SH).NH:. 


Serine, C;H;NO;, is slowly decomposed by boiling with baryta-water. 
: Ammonia is evolved, but neither oxalic nor uvitic acids are produced. 
a A 5 per cent. aqueous solution of serine is optically inactive. 
oe | W. C. 'W. 
Dimethylsulphamic Acid. By R. Brenrenp (Ber., 15, 1613— 
1614).—Dimethylamidosulphuryl chloride is decomposed by warm 
water with formation of dimethylsulphamic acid and a_ small 
quantity of dimethylamine sulphate. Dimethylsulphamic acid, 
NMe..SO,;H, forms white crystals (m. p. 165°), soluble in water and 
hot alcohol. The acid decomposes carbonates, forming salts. Ethyl 
dimethylsulphamate prepared by the action of dimethylamidosnl- 
phuryl chloride on an alcoholic solution of sodium ethylate, is a 
yellow oil soluble in alcohol and ether. It is decomposed by heat, but 
is not attacked by alcoholic ammonia at the ordinary a 
W. C. W. 
Substituted Sulphamides and Amidosulphuryl Chloride. By 
R. Beurenp (Ber., 15, 1610—1613).—A series of substituted sul- 
phamides is formed by the action of ammonia and amines on dimethyl- 
amidosulphuryl chloride, NMe,.SO,Cl.  Dimethyldiethylsulphamide, 
NMe..SO,.NEt., is prepared by adding a solution of diethylamine in 
chloroform to dimethylamidosulphuryl chloride; the residue which 
is left on evaporating the mixture is dissolved in ether, and this 
solution is washed with water containing hydrochloric acid, afterwards 
with sodium carbonate, and finally with pure water. On evaporating the 
ethereal solution, dimethylethylsulphamide remains as a yellow oil 
(b. p. 229°) which is heavier than water. The oil is soluble in 
alcohol, ether, chloroform, and benzene. 
Dimethylsulphamide, NMe,.SO,.NH:, is prepared by passing ammo- 
nia into dimethylamidosulphury! chloride, and extracting the product 
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with ether. The sulphamide from the ethereal solution is deposited 
in prisms melting at 96° and soluble in alcohol, ether, and water. 

Dimethylparatolylsulphamide, Me,N.SO,.NH.C;H,;, obtained by the 
action of paratoluidine on dimethylamidosulphuryl chloride. The 
crude product is extracted with very dilute hydrochloric acid and the 
residue is dissolved in alcohol. The addition of water to the alco- 
holic solution precipitates the sulphamide as a white crystalline mass 
melting at 90°5°, soluble in alcohol, ether, and chloroform. The 
sulphamide also dissolves in soda solution, forming a crystalline sodium 
salt. This compound is decomposed by the carbonic acid of the 
atmosphere. 

Diethylamidosulphuryl chloride, obtained by the action of sulphuryl 
chloride on diethylamine hydrochloride, is a yellow oil (b. p. 208°) 
resembling the corresponding methyl compound. 

When diethylamidosulphuryl chloride and diethylamine are heated 
together in sealed tubes at 60°, diethylamine hydrochloride and 
tetrethylsulphamide, SO,(NEt,)., are produced. The sulphamide is 
a yellow oil boiling at 250°. By passing dimethylamine into diethyl- 
amidosulphuryl chloride, diethyldimethylsulphamide is formed, which 
is probably identical with the compound produced by the action of 
diethylamine on dimethylamidosulphury] chloride. It boils at 229° 
with partial decomposition. W. C. W. 


Derivatives of the Three Isomeric Xylenes. By B. Rapzis- 
zewsit and P. Wispek (Ber., 15, 1743—1748).—When paraxylene, 
prepared from paradibromobenzene by V. Meyer’s method, is acted on 
by bromine-vapour, pararylyl bromide, C;H,Me.CH,Br, is obtained in 
colourless needles (m. p. 31°, b. p. 220°), soluble in boiling ether, 
chloroform, and alcohol. Paraxylylene bromide, CsHy(CH.Br)., obtained 
as a bye-product in the preparation of the preceding compound, 
crystallises in colourless plates (m. p. 140°, b. p. 240—250°), soluble 
in boiling chloroform; 100 parts of ether at 20° dissolve only 2°65 
parts of the dibromide. When the nitrile, prepared by the action 
of potassium cyanide on paraxylyl bromide, is decomposed by potash, 
paratolylacetic acid, C§(HsMe.CH,.COOH, is produced. This acid forms 
colourless needles or plates melting at 89°, soluble in hot water. The 
following salts were prepared :—C,H,AgO,, deposited from a hot 
aqueous solution in glistening needles; (C,H,O,),.Ca + 3H,0, silky 
needles. The lead, copper, and ferric salts are amorphous, and in- 
soluble in water. 

_ Ethylparaaylyl ether, CsH,Me.CH,.OEt, is a colourless liquid boil- 
ing at 203°; sp. gr. at 17° = 0°9304. 

Metaxylyl bromide is a strongly refractive liquid boiling at 215°; 
and having a density of 1°3711 at 23°. 

Metazylylene bromide resembles the para-compound in crystalline 
form, and in its melting and boiling points. It dissolves easily in 
hot chloroform ; 190 parts of ether at 20° dissolve 2°3 parts of the di- 
bromide. On oxidation with chromic mixture, it yields isophthalic acid. 
Metatolwic acid forms lustrous needles melting at 54°, sparingly 
soluble in cold water. The silver, calcium, lead, and copper salts 
resemble the corresponding para-compounds. Lthylmetarylyl ether is 
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a colourless liquid boiling at 202°, and having a sp. gr. of 0°9302 x 
17°). Metaaxylyl alcohol, CsHyMe.CH,.0H, boils at 215°, and has , 
sp. gr. of 0°9157 at 17°. 

Orthoxylyl bromide boils at 216°. Its sp. gr. is 1°3811 at 9% 
Orthoeylylene bromide is deposited from chloroform in flat prisns 
(m. p. 143°, b. p. 240—250°): 2°07 parts of this compound dissoly 
in 100 parts of ether at 23°. Orthotoluylacetic acid crystallises iy 
silky needles melting at 85°, freely solable in hot water. The silye 
salt is deposited from hot water in plates. Ca(C,H,O.), + 44,0 
forms silky needles. The lead, copper, and ferric salts resemble the 
corresponding para- and meta-compounds. W. C. W. 


Amidoethylbenzene and Ethylorthamidotoluene. By §¢. 
Benz (Ber. 15, 1646—1652).—The chief product of the action o 
ethyl alcohol on aniline zine chloride at 280° is paramidoethy). 
benzene. This compound has been described by A. W. Hofmam 
(Ber., 7, 527), who obtained it from ethylaniline hydrochloride, and 
also by Beilstein and Kuhlberg (Annalen, 156, 208). 

Ethylorthamidotoluene, NH2.C;H;MeEt, is prepared by heating equal 
molecules of ethyl alcvhol, orthotoluidine, and zine chloride at 27)’ 
for eight hours. The crude product is dissolved in hydrochloric 
acid, and the base liberated in the form of an oily liquid by the 
addition of soda to the solution. The portion of the oil boiling 
between 220° and 250° was converted into oxalate, and purified by 
recrystallisation from hot water: an excess of oxalic acid mast ke 
avoided as it increases the solubility of the salt. The pure base & 
a colourless oil boiling at 229° and miscible with alcohol and ether. 

The acetic derivative, C,H,,AcN, is deposited from alcohol in long 
silky needles soluble in benzene and alcohol. It melts at 105° ani 
boils at 314°. The sulphate, (CsHi3N ).,H,SO,, forms white glistening 
needles or plates soluble in warm water. The owalate, (CyH,;N )2,H,0,0, 
forms white scales sparingly soluble in alcohol, ether, and cold water. 


W. C. W. 


Amidoamylbenzene. By A. Catm (Ber., 15, 1642—1646)- 
When a mixture of amyl alcohol (1 mol.) and aniline (2 mols.) is 
heated with zinc chloride (1 mol.) at 270°, amidoamylbenzene, 
NH..C;Hy.C;Hi,, is produced. This compound is identical with the 
base which Hofmann (Ber., 10, 528) obtained by heating secondary 
amylaniline hydrochloride. 

By the action of sodium nitrite on a warm dilute solution of amide 
amylbenzene hydrochloride, a phenol is produced (b. p. 247—251’), 
which resembles the amylphenol obtained by Liebermann (Ber. 15, 
156) by the action of zine chloride on phenol and amy] alcohol. 


Conditions of Formation of Rosanilines. By A. Rosenstisil 
and M. Gerser (Compt. rend., 95, 238—239).—With reference to the 
production of rosaniline, the amines may be divided into three classes 
The first class includes paratoluidine, a-metaxylidine, and mesidin, 
which yield no trace of red colouring matter when heated with arsenle 
acid either alone or mixed with one another, but yield magenta undét 
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ordinary manufacturing conditions when mixed with members of the 


has 4 second class. All the members of the first class contain the CH, 

BB group in the para-position, and this furnishes the carbon necessary 
at 2 to unite the three aromatic amine residues into the triphenyl-methane 
Prisms up characteristic of rosanilines. The second class includes aniline, 
Issolye orthotoluidine, and y-metaxylidine which, alone or mixed with one 
188 lt BS another, yield no magenta when heated with arsenic acid. The 
silver authors find, however, that orthotoluidine even when purified as care- 
4H,() fully as possible, yields appreciable quantities of magenta when heated 
ble the alone with arsenic acid, and that treatment with successive fresh 
W. quantities of arsenic acid results in the formation of successive quan- 
tities of magenta. It would appear, therefore, either that orthotolui- 
J G dine retains small quantities of paratoluidine or a-metaxylidine with 
ton. of unusual obstinacy, or that the high temperature which it is necessary 
ety! toemploy produces partial molecular change. The third class in- 


cludes metatoluidine and symmetrical xylidine which yield no magenta, 
even when mixed with members of the preceding group. 
The authors confirm the conclusion of E. and O. Fischer, that the 


equal presence of a para-derivative is absolutely essential to the formation 
ae of magenta under ordinary manufacturing conditions. C. H. B. 
fn Action of Sulphuretted Hydrogen on Diazobenzene. By C. 
ed by fame ORAEBE and W. Mann (Ber., 15, 1683).—Phenyl sulphide may be 
ist be fae C#Sily prepared by the action of sulphuretted hydrogen or, preferably, 
ase ij fa *MMOnium sulphide, on a solution of diazobenzene in hydrochloric 
or. or sulphuric acids. A reddish-yellow explosive precipitate is formed 
“Tong which gradually decomposes at the ordinary temperature with evolu- 
> ani (ae tion of nitrogen and formation of an oily liquid. In order to avoid ex- 
ening plosion, the operation is carried on in a large basin containing lumps 
C,0, fa Of ice. The oily product is collected, separated from precipitated 
vater, fae Sulphur, boiled for two hours, and distilled, when the pheny! sulphide 
W. comes over at 291°. W. Cc. W. 
®)-T) Orcinoldiazotoluene. By S. Scronttone (Gazzetta, 12, 223).— 
5.) 8 On mixing a solution of 45 grams of potassium nitrite in 3 litres of 
i’ water with one of 30 grams toluidine nitrate and 30 of orcinol in 
"B® 1500 c.c. water, a copious red precipitate is formed almost instanta- 
dary neously ; the orcinoldiazotolwene, C;H;.N2.CsH,Me(OH)., was obtained 
“4 in microscopic reddish-brown crystals (m. p. 203—206°) from boiling 
51°) alcohol, but is decomposed with formation of a resin by repeated crys- 
6 tallisation, whether from alcohol or other solvents. In only one 
, bb, 


instance, however, has the author been able to crystallise the diazo- 
compound ; in other preparations, a few seconds’ boiling with alcohol 
was sufficient to alter it. C. E. G. 


Nitro.derivatives of Azobenzene-para-sulphonic Acid. By 
J. V. Janovsky (Monatsh. Chem., 3, 504—509).—The mononitro-acid 
which the author obtained a short time ago by the action of nitric acid 
on azobenzene-monosulphonic acid (p. 836 of this volume) appears on 
further investigation to be a mixture of two isomeric acids, the forma- 
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tion of which is accompanied by that of a dinitro- and a trinity, 
acid. 

Mononitrazobenzene-parasulphonic Acid.—To prepare these acid 

1 4 ’ 


azobenzene-p-sulphonic acid, CsH;.N,.C,H,.SO;H, is treated with }j 
to 12 times its volume of nitric acid (sp. gr. 1°41), the solution 
being heated to the boiling point, and diluted after about 15 minate, 
The dilute solution is then evaporated to dryness on the water-bath, 
and the excess of nitric acid removed by dissolving the residue jp 
water and further evaporation. Ifthe mixture of nitro-acids thus ob. 
tained be treated with water, the greater part dissolves, while a smal] 
portion remains undissolved. 

The sparingly soluble mononitro-acid (A) resembles the monosul. 
phonic acid itself, and like the latter separates from a hot solution in 
lamine having a golden lustre. It is moderately soluble in dilnte 
nitric acid, very sparingly in cold water, and crystallises in rhombic 
plates. Its potassium salt, Cy,HsNO,.SO3K, erystallises in large, nearly 
colourless lamine. ; 

The easily soluble mononitro-acid (B) yields, on evaporation and 
subsequent crystallisation, a mass of microscopic lamingw. It is dis. 
tinguished from the former acid by the dark colour of its solutions 
and of those of its salts. By reduction this acid yields an amidobey. 
zene-sulphonic acid, which by further reduction is converted into 
paramidobenzene-sulphonic (sulphanilic) acid and metaphenylene. 
diamine: hence the formula of the B-nitro-acid is 


3 Re 4 
NO,.C,H,.N : N.C,H,.SO,H. 


The mother-liquors of the salts of this acid deposit deep yellow-red 
salts, probably belonging to a third isomeric acid not yet investi- 
gated. 

The potassium salt of the B-nitro-acid crystallises in anhydrous 
orange-red rhombic plates having the form of those of sulphanilic 
acid, and very slightly soluble in water. The sodium salt crystallises 
in easily soluble rhombic lamin. The lead salt, (CjzHsNO2.N2.SOs)2Pb, 
erystallises from hot water in shining needles, sparingly soluble in 
cold water. The barium salt, (CyHsNO,.N,.SO;).Ba,  crystallises 
readily from hot water in orange-yellow microcrystalline prisms. 

The B-amido-acid, already mentioned as obtained by partial reduc- 
tion of the B-nitro-acid, is interesting as being isomeric with the 
aniline-yellow produced from diazobenzene-sulphonic acid: it will be 
more fully described in a future communication. 

Dinitrazobenzene-parasulphonic acid, CgH3(NOz2)2.N2.CgH,.SO3H, 8 
formed by treating azobenzene-parasulphonic acid at 100° with 
10 parts of nitric acid of sp. gr. 1:45. On diluting the resulting 
liquid and evaporating, there remains a crystalline mass mostly soluble 
in water; and on exhausting this with boiling water, there remains 4 
resinous body soluble in alcohol, which contains nitrogen as NO,, but 
no sulphur, and therefore cannot be a sulphonic acid. It resembles 
the product obtained by the nitration of azobenzene, and appears to be 
produced by a more complete decomposition of the sulphonic acid. 
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The solution obtained by the action of boiling water on the crys- 
talline mass above mentioned yields the dinitro-acid on evaporation, 
in the form of stellate groups of microscopic needles. This acid is 
easily soluble in water, very hygroscopic, and has an orange-yellow 
colour, lighter than that of the mononitro-acid. By reduction, it yields 
sulphanilic acid and triamido-benzene. Its potassium salt crystallises 
in thick flat yellow needles, C,,H,;(NO,)..N2.SO;K, which detonate 
violently when heated. It is less soluble than the potassium salt of 
the mononitro-acid. The bariwm salt separates from boiling water 
in warty groups of microscopic needles, 1 part of which dissolves in 
140 parts water at 68°. The lead salt crystallises in warty groups of 
yellow needles. The silver salt is yellow, pulverulent, explosive, and 
very sparingly soluble. 

Trinitrazobenzene-sulphonic acid, C,,H¢(NO:)3.N2.SO;,;H, is formed 
by heating the monosulphonic acid with nitric acid of sp. gr. 1°48 to 
151; and on treating the product with hot water, a resinous body in- 
soluble in water and in alcohol separates out, and the solution when 
evaporated yields the trinitro-acid as a crystalline mass composed of 
stellate groups of microscopic laminew. The bariwm salt is sparingly 
soluble in water, and crystallises in nodular masses of a light yellow 
colour. The lead salt is also light yellow. The sodium salt is like- 
wise light yellow, but very soluble. The silwer salt is yellow, micro- 
erysialline, and very explosive. H. W. 


Preparation of Triphenylphosphine. By A. Micnartis and 
A. Rensz (Ber., 15, 1610).—Triphenylphosphine can be prepared by 
adding slices of sodium to a mixture of phospherous chloride (1 mol.) 
and bromobenzene (3 mols.), diluted with four times its volume of 
ether. The flask in which the operation is conducted is cooled with 
water, and is also provided with an upright condenser. After 12 hours, 
the mixture is warmed, the ether decanted, and the residue shaken 
up with ether. The residue which remains on distilling the ethereal 
solution consists of triphenylphosphine: it may be purified by re- 
crystallisation from hot alcohol. W. C. W. 


Orthanisidine-derivatives. By F. Herozp (Ber., 15, 1684— 
1687).—Orthanisidine platinochloride, (MeO.C,H,.N H,,HCl).,PtCh, is 
an unstable compound. Monvchloranisidine, MeO.C,H;Cl.NH,, is ob- 
tained as a bye-product in the manufacture of anisidine by the reduc- 
tion of orthonitranisoil with tin and hydrochloric acid. It is contained 
in the residue after the anisidine has been distilled over in a current 
of steam. This substance melts at 52°, and boils at 260°. It crystal- 
lises in white needles or prisms, soluble in alcohol, ether, and benzene. 
The hydrochloride forms colourless needles, which rapidly acquire a 
pale green tint. It is soluble in alcohol and water. The platino- 
chloride, (MeO.C,H;Cl.NH.,HC1)2,PtCl,, erystallises in yellow needles, 
soluble in water and alcohol, but insoluble in ether. The picrate 
forms greenish-yellow needles, soluble in alcohol and ether. It melts 
at 200° with decomposition. 

The acetic-derivative, MeO.C,H,Cl.NHAc, crystallises in plates, 


or each 4 


saimteieties cadet, -< tea 
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which melt at 150° and boil at 326°. Mononitracetochloranisiding 
prepared by adding fuming nitric acid to a solution of the preceding 
compound in glacial acetic acid, forms pale yellow needles melting g 
185°, soluble in alcohol, ether, and glacial acetic acid. The dinitr. 
derivative, obtained by dissolving dry acetochloranisidine in fuming 
nitric acid, crystallises in needles melting at 165°). The trinitir, 
compound forms orange-coloured needles melting at 198°, soluble in 
alcohol and strong acetic acid. The thivcarbamide, prepared by the 
action of carbon bisulphide and alcohol on chloranisidine, crystallises 
in white needles melting at 152°5°, soluble in alcohol, ether, and 
acetic acid. By the action of nitrous acid on chloranisidine, chlor. 
anisoil (b. p. 193°) appears to be formed. W. C. 'W. 


Condensation-products of Phenols and Acetic Acid, anda 
Simple Method for the Preparation of the Ethereal Salts of 
Phenols. By F. Rastnsxi (J. pr. Chem. [2], 26, 53—66).—This 
work is a continuation of Nencki and Silber’s researches (Abstr, 
1881, 591, 811). Gallacetophenone gives rise to a colouring matter 
when heated with zinc chloride, inthe same way that resacetophenone 
does. This colouring matter dissolves in acids with a yellow, and in 
alkalis with a violet colour; it is extremely unstable. The alkaline 
solution, like that of pyrogallol, turns brown in the air. Phenacetein, 
C,sH,,0., is prepared by boiling together phenol (10 grams), acetic 
anhydride (20 grams), and zinc chloride (20 grams) for 20—%) 
minutes ; the product is well washed with water, dissolved in dilute 
hydrochloric acid, and as soon as the resinous matter is deposited the 
solution is filtered and the colouring matter precipitated by ammonia. 
It is an amorphous carmine-red powder, easily solubie in alcohol, 
ether, glacial acetic acid, and alkalis, less so in chloroform and carbon 
bisulphide, and insoluble in water and benzene. The acid solution is 
yellow, the alkaline raspberry-red: the colour is fugitive. With acetic 
anhydride, phenacetein forms an acetate, crystallising in dark red 
prisms, soluble in alcohol and glacial acetic acid with green colour. 
Oreacetein, C,sH,,O,, is obtained when orcinol (10 grams), glacial 
acetic acid (15 grams), and zine chloride (20 grams) are heated to the 
boiling point of the mixture. The product is washed well with water 
and dissolved in dilute alechol. A small quantity of some yellow 
prisms of a homologue of acetofluorescein are deposited from the solt- 
tion. The chief product remains dissolved, and the filtered solution 
after being evaporated, is treated with ethyl acetate, ether is added, 
and the resinous precipitate is filtered off: the residue left on evapo 
rating the ethereal solution is washed with dilute ammonia, dis 
solved in potash, and precipitated with hydrochloric acid. Orcacetei 
is a yellow amorphous powder, easily soluble in ether, alcohol, and 
glacial acetic acid, sparingly so in chloroform, carbon bisulphide, and 
dilute ammonia, and insoluble in water and benzene. Its alkaline 
solutions are yellow, with slight green fluorescence. Orcacetein does 
not yield a crystalline acetate with acetic anhydride, but resacetel 
under similar circumstances yields a resacetein triacetate, CisHyACsO 
crystallising from glacial acetic acid in red tables with golden lustre 
(m. p. calc. 229°), not soluble in alkalis without decomposition. When 
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phosphorus oxychloride is added to a solution of orcinol in glacial 
acetic acid, the product poured into water, decomposed by boiling 
with dilute alkali, and the solution filtered, the addition of hydro- 
chlorie acid precipitates a substance crystallising in silky needles 
(m. p. 146°), easily soluble in alkalis, alcohol, ether, and glacial 
acetic acid, less so in water, benzene, and carbon bisulphide. Ferric 
chloride colours the aqueous solution deep black, which on boiling 
disappears, with formation of a brown precipitate. This substance 
is probably orcinyl monacetate, C,H,AcO, At the same time small 
quantities of orcacetophenone, CyHO; (b. p. 284—286°) are pro- 
duced. By boiling orcinol with acetic anhydride, orcinyl diacetate, 
C;H,(AcO)., is obtained, boiling at 280—284°. The reaction with 
phosphorus oxychloride shows that, in the presence of this reagent, 
phenols can combine with acids, with elimination of water and forma- 
tion of acid ethereal salts ; it is therefore a general reaction. Phenyl 
benzoate can be prepared by adding phosphorus oxychloride to a 
fused mixture of benzoic acid and phenol heated to between 106— 
120°, as long as hydrochloric acid is evolved. It is purified by wash- 
ing with dilute potash and crystallising from alcohol. Its properties, 
&e. (m. p. 69°), are those given by Malin (Annalen, 137, 78) and 
Doebner (Ber., 13, 2222; Abstr., 1881, 165). 

By this method the following substances have been prepared :— 
Phenol suceinate, PhO.Su.PhO (m. p. 119°); resorcinyl benzoate 
(m. p. 117°) and succinate (the author could not prepare fluoresceine 
and eosine succinates from this ethereal salt); orcinyl benzoate 
(m. p. 88°), succinate, and ovalate. From anhydrous ethyl alcohol, a 
yellowish-red liquid, lighter than water, with an odour of phenetol. 
Corresponding ethereal salts are obtained from glycerol and acetic 
and benzoic acids, also from glycerol and phenol. D. A. L. 


Resocyanin, and the Action of Ethyl Acetoacetate on the 
Phenols in Presence of Dehydrating Agents. By M. Wir- 
TENBERG (J. pr. Chem. [2], 26, 66—78).—-The author finds that 
resocyanin (J. pr. Chem., 24, 125) yields resorcinol when fused with 
potash. W. Schmid (bid. [2], 25, 81; this vol., 509) found that 
resocyanin is formed when ethyl acetoacetate and resorcinol are 
heated with zine chloride ; and since then it has been shown that the 
same result is obtained with other substances besides zine ehloride, 
viz., phosphorus oxychloride, benzotrichloride, and concentrated 
sulphuric acid, the last-mentioned giving the best results. In the 
paper, the author describes the produets of the action of sulphuric acid 
on ne acetoacetate and pyrogallol, and ethyl acetoacetate and 
orcinol. 

Pyrogallol (3 parts) is dissolved in ethyl acetoacetate (2 parts), 
gently warmed on a water-bath, and mixed with a small quantity of 
concentrated sulphuric acid ; the mass becomes yellow, froths up, and 
finally solidities; the product is then washed with water, and crystallised 
from boiling water. This substance, called allylene-digallein, C\sHi.06., 
crystallises in rhombic scales and leaflets (m. p. 235° uncorr.), con- 
taining water of crystallisation which is given off at 110° It is 
insoluble in cold water, sparingly soluble in benzene, ether, and cold 
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alcohol, but easily in hot alcohol. Even in very dilute solutions 
allylene-digallein gives a green colour with ferric chloride ; with lea 
acetate, a lemon-yellow gelatinous precipitate ; with barium hydroxide 
a gelatinous blood-red precipitate which, when warmed, changes into 
yellow feathery tufts of needles, and dissolves in alkalis with a yellow. 
red colour, gradnally becoming darker on exposure to the air. Ally. 
lene-digallein is much more stable than pyrogallol. By boiling 
with acetic anhydride, allylene-digallein diacetate, CysHO,(OAc),, is 
formed; it crystallises from alcohol in large, colourless, transparent 
crystals, which melt at 176°, and are insoluble in water, slightly solu. 
ble in cold, easily in hot alcohol. In an equally simple manner, 
substance is obtained from orcinol in the form of needles (m. p- 249°) 
with 14 or 2 mols. H,O ; the results of analysis correspond with either 
C,;H\¢O;0r Cs,H»O,. This substance is insoluble in water, sparingly in 
cold, easily in hot alcohol and in alkalis, forming a pale yellow solu. 
tion. The acetate, C,;H,;AcO; or Cs, HisAc.Og, crystallises in slender white 
needles (m. p. 200°); the bromide, C\;H\;Br;0; or Cy. HBreO,, forms 
four-sided tables. When resocyanin is prepared from resorcinol and 
citric acid, the chief bye-products are water and carbonic oxide. 

Pyrogallol ;is dissolved in pure acetone, and a few drops of phos 
phorus oxychloride added (sulphuric acid does not answer in this 
case). The product, C,H »O;, is crystalline, does not melt, but turns 
brown at 250°, and is easily soluble in alcohol and ether, but insoluble 
in water. The author calls it gallacetonin; with alkalis it forms 
a brown-yellow coloration, which quickly becomes dark. Ferric 
chloride gives a purple-red (at first deep, afterwards faint). Lead 
acetate produces a green preeipitate, which on shaking becomes blood. 
red. An alcoholic solution of the substance diluted with water reduces 
silver nitrate. When boiled with acetic anhydride, it forms gull 
acetonin monacetate, C,H,AcO;, which crystallises in leaflets. 

D. A. L. 

Constituents of Corallin. By C. ZvutKowsxy (Monatsh. Chem., 3, 
465—485).—According to Dale and Schorlemmer (C. J., 1879, Trans, 
148), the product obtained by adding aurin to bromine, both dissolved 
in glacial acetic acid, is pure tetrabromaurin. Zulkowsky, on the 
other hand, finds that the bromination of aurin always yields a mixed 
product consisting of at least two bodies, viz., (1) bronze-coloured 
crystals; (2) colourless or faintly reddish scales. The bron 
coloured compound appears to be a hydrobromide of bromaurin, ast 
gives off hydrogen bromide in a vacuum at 100°, and more quickly a 
the temperature of boiling fusel-oil. Treated with water on a filter, it 
gave up hydrogen bromide (12°04 p.c. bromine), and when the wasbel 
precipitate was repeatedly boiled with alcohol, a residue was obtained 
exhibiting the composition 32:87 to 32°40 p.e. carbon, 1°99 to 1% 
hydrogen, and 56°10 bromine. 

From these results, the author infers that the bronze-coloured com 
pound has the composition C,H, Br,O,,2HBr, and that the subtance 
obtained from it by successive treatment with water and boiling 
alcohol is CigHyB,O;,HBr + H,O. These formule must, howevel, 
be regarded not as finally settled, but merely as affording a prov 
sional explanation of the experimental results. 
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The second or colourless body produced by the action of bromine on 
aurin dissolved in acetic acid, and found in the last fractions of the 
product, is insoluble in water, but dissolves in alcohol with pale-green 
colour, and does not give up hydrobromic acid to hot water. Its 
analysis gave numbers agreeing with the formula C.,H,,Br,O;. The 
increased proportion of carbon seems to indicate that the acetic acid 
has taken part in its formation; this may perhaps be represented by 
the equation : 


CoH Br,O; + C,H,Br,0, + H,O = Cy» Hy,BreOx. 


Methylaurin and Bromine.—The bromination of this compound takes 
place very easily and with great precision. To 2 pts. bromine dis- 
solved in glacial acetic acid is added a solution of 1 pt. methylaurin in 
a quantity of tle same solvent sufficient to prevent crystallisation, the 
whole being kept cool, and the resulting liquid placed in a basin under 
a bell-jar to prevent the escape of free bromine. After a while, 
crystals of considerable size and brassy lustre separate in nearly 
theoretical quantity, and on filtering, washing with glacial acetic acid, 
and further concentrating the filtrate, a very small quantity of the 
same crystals is obtained, traversed by colourless scaly crystals. If 
the liquids are more concentrated and not kept cool during the bromi- 
nation, the first products are contaminated either with unaltered 
methylaurin, or with the colourless crystals above mentioned. The 
bromine derivative thus obtained is insoluble in cold water, and is 
decomposed by hot water, which abstracts hydrobromic acid. It dis- 
solves very slightly in alcohol, with brownish-yeliow colour. 

The product, freed from hydrobromic acid by washing with water, 
dissolves in alcohol with violet colour, in caustic potash with magenta 
colour, agreeing in these characters with the brominated compound 
obtained from aurin. It is a hydrobromide of methylaurin, 


Cy»H »Br,O;, HBr, H,0, 


which further resembles the analogous aurin-compound in forming 
with alcoholic potash a salt which easily separates in distinct metalli- 
cally lustrous crystals, and dissolves in water with violet colour. 
After treatment with hot water till it no longer gave the reaction of 
hydrobromic acid, the residue gave by analysis numbers agreeing with 
the formula of tetrabromomethylaurin, CoH.Br,O.. 
Methylaurin with Potash—The product obtained by fusing methyl- 
aurin with potassium hydroxide consists mainly of para-hydroxyber- 
zoic acid. Corallin similarly treated yields the same product, together 
with a small quantity of phenol. 

Methylaurin heated with water in sealed tubes at 240—250° is 
converted into dihydroxybenzophenone and cresol : 


C».H,,O; + H,0O = CO(C,H,.0OH), + C,H,0. 


Corallin-phthalein, the isomeride of phenol-phthalein, C2 H,,O,, 
which Zulkowsky formerly obtained by the action of oxidising agents 
on corallin, yields, by fusion with potash, a small quantity of para- 
4r2 
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hydroxybenzoic acid, together with a large quantity of resinoy 
matters. 

Nature of the so-called “ Oxidised Aurin.”-—This easily crystallisable 
but unstable compound, which the author formerly obtained fron 
corallin, is converted by nascent hydrogen, or by prolonged boiling 
with dilute alcohol, into leucaurin. From its solution in acid sodiun 
sulphite, hydrochloric acid throws down aurin sulphite in small 
cubes. Its reactions with reducing agents appear to begin in the 
manner shown by the equation C,HjO.; = C,H,O; + O, + H,0, 
that is to say, it behaves like a hydrated peroxide. 

The author therefore endeavoured to prepare it directly from aurin 
by adding potassium manganate to a solution of that substance in 
potash. The resulting liquid yielded with sulphuric acid a cinnamon. 
brown precipitate, from the alcoholic solution of which the “ oxidised 
aurin ” crystallised out. This substance, however, when treated with 
water, easily gives up sulphuric acid; it is in fact a sulphate of 
aurin, and may also be prepared by adding sulphuric acid to an alcoholic 
solution of aurin, whereby a cake of needle-shaped crystals is ob- 
tained, which may be freed from mother-liquor by pump-filtvation and 
washing. The compound thus prepared is identical in properties and 
composition with that which is obtained from corallin. | When aurin 
sulphate is dissolved in glacial acetic acid at the boiling heat, red 
crystals are obtained, consisting of an acetosulphate of aurin. 

Methylawrin sulphate may be prepared in the same manner as the 
anrin compound, but takes longer to erystallise. It forms fine erys- 
tals of a deep red colour with blue surface-shimmer, which easily give 
up their sulphuric acid when washed with hot water. It contains 
12:96 p.c. H,SO, or 423 p.c. sulphur, agreeing with the formals 
(CoH 603) 2,H,SO,. H. W. 


Homologues of Deoxybenzoin and Benzophenone. By (. 
SéiiscHer (Ber., 15, 1680—1682).— Ethyldeoxybenzoin, 


CH,Ph.CO.C,H,Et, 


prepared by the action of aluminium chloride on ethylbenzene and 
phenylacetic chloride, crystallises in small plates, melting at 64°, freely 
soluble in ether, benzene, and warm alcohol. On oxidation, it yields 
terephthalic acid; and on reduction with phosphorus and hydriodie 
acid at 190°, it yields para-ethyldibenzyl (b. p. 294°). When treated 
with alcoholic potash at 150°, it is converted into the secondary 
alcohol, CH,Ph.CH(OH).C,H,Et, which boils at a temperature above 
350°. By the action of dilute sulphuric acid on this alcohol, ethyl 
stilbene, CHPh : CH.C,H,Et, is obtained, crystallising in plates (m. p. 
90°), soluble in ether, benzene, and boiling aleohol. The addition of 
bromine to a solution of ethyldeoxybenzoin in ether, gives rise to au 
addition-product, C,,H,Br.0, which crystallises in plates (m. p. 113°), 
soluble in hot alcohol. : 

When aluminium chloride acts on metaxylene and _phenylacetic 
chloride, a yellow oil is produced, which, in the course of time, deposits 
a small quantity of dimethyldeorybenzoin, CH,Ph.CO.C;H;Me:, ™ 
crystals, melting at 93°, and soluble in ether and hot alcohol.’ The 
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esinous 

chief portion of the ketone remains liquid. It boils without decom- 

lisable ition above 350°, and yields «-xylidic acid on oxidation. 

1 from Ethylbenzophenone, PhCO.C,H,Et, boils above 300°, without decom- 

boiling ition. It is heavier than water and dissolves in alcohol, benzene, 

sodium and ether. It yields parabenzoylbenzoic acid on oxidation, and on 
smal] reduction with hydriodic acid and phosphorus, it yields the hydro- 
in the carbon CisHis, which J.T. Walker obtained from ethylbenzene and 

- H,0, benzyl chloride. 

Dimethylbenzophenone, PhCO.C,H;Me., prepared from metaxylene 

| aurin and benzoic chloride, is a liquid heavier than water; it boils above 

nce in 350°. On reduction, it yields a hydrocarbon, C,;H., boiling at 290°. 

amon. W. C. W. 


cidised Aqueous Solutions of Salicylic Acid. By W. Avexgserr 
d with BAP (7. pr. Chem. [2], 25, 518—521).—Solutions of the acid are obtained 
ite of by heating the acid with water in closed tubes slightly above 100°. 
hole When they are cocled quickly, the whole becomes a crystalline 
sé magma, but when they are cooled slowly, peculiar results are obtained, 
m and the acid separating sometimes as an oil and sometimes in crystals. 
ue ond A few examples of these results are given: solutions containing 
— 7301 and 66°71 per cent. of the acid solidify suddenly respectively at 
t, red FR 68° and 67°; whilst those containing 61-2, 42°90 to 21°20, or 4°57, 
become turbid at 76°, 90°5°, or 63°, and deposit the acid as an oil: 


as the solutions containing 2°96 per cent. become turbid at 49°, and the 
ae acid separates in crystals: solutions made at 12°5° contain 0:16 per 
Bow cent. of salicylic acid; at 66°, 1:27 per cent. ; at 81°, 2°44 per cent. ; 
toe at 100°, 8°67 per cent. From these facts, the author infers that there 


are three different kinds of solutions, viz.:—Ilst. Solutions of water 
in salicylic acid. 2nd. Solutions of the acid in water, which deposit, 
on cooling, the, “liquid acid.” 3rd. Solutions of the acid in water 
depositing, under similar conditions, crystals of the acid. The “ liquid 
acid” is an example of the Ist kind, and the supernatant liquid, 
which is highly refractive, of the 2nd or 3rd; for the same solution 
may be classed in either one of these according to the temperature at 
which it is prepared, inasmuch as all solutions made below 100° con- 
tain the “solid acid,” whilst those made above 100° contain the 
“liquid acid.” D. A. L. 


Two Anhydrides of Parahydroxybenzoic Acid. By A. Kier. 
(J. pr. Chem, [2], 25, 525—526).—When parahydroxybenzoic acid is 
distilled, about half of it breaks up into phenol and carbonic anhy- 
dride ; the remainder consists of anhydrides, water, and a substance 
of the constitution C,;H,O; In order to obtain satisfactory results, 
overheating must be avoided, and the distillation ought to be stopped 
#8 soon as the residue becomes solid. This residue consists of a 
mixture of two anhydrides; one soluble, the other insoluble in 
absolute aleohol. The insoluble anhydride, C;H,O,, preponderates, 
amounting to about one-third of the acid used. It is a white amor- 
phous powder, insoluble in ordinary solvents; when heated, it decom- 
poses without melting. It dissolves in concentrated sulphuric acid, 


forming parahydroxybenzosulphonic acid. By prolonged boiling 


Se oe 
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with potash, this anhydride is reconverted into parahydroxybenzoic 
acid. When heated in a sealed tube with dilute sulphuric acid, it js 
decomposed, producing carbonic anhydride and phenol. The solubi, 
anhydride, C.H,,O;, is deposited from the boiling alcoholic solution as 
it cools as a white, indistinctly crystaliine, powder melting at about 
275°. It is produced from 3 mols. parahydroxybenzoic acid by the 
splitting off of 2 mols. water. It is easily reconverted into the acid, 
even by warming it with dilute alkalis, and, when etherified, forms 
ethereal salts of parahydroxybenzoic acid. When warmed with aceti: 
anhydride, it dissolves, forming an acetate, C.,H,,0;Ac, which crystal. 
lises in small needles melting at 230°, D. A. L. 


Some Derivatives of Isophthalic Acid. By B. Bryer (J. pr. 
Chem. [2], 25, 465—518).—After a short historical sketch of work 
done by various workers in connection with this subject, the author 
describes his own experiments. The isophthalic acid used was pre. 
pared by Fittig’s method (Annalen, 153, 268), by the oxidation of 
coal-tar xylene with potassium dichromate and sulphuric acid, and 
separation of the mixture of terephthalic and isophthalic acids thus 
obtained by means of their barium salts. 

y-Mononitroisophthalic acid, NO.C;H;(COOH), + 14H,0 (mm. p. 
249°), is prepared by heating isophthalic acid with fuming nitric acid, 
until it no longer gives a precipitate with water. 

Potassium y-mononitroisophthalate, NO,.CsH,(COOK), + 1356.0, 
crystallises from aqueous alcohol in clusters of fine needles, and is very 
soluble in water. Heated at 100°, it loses 4 mol. H,O, becoming 
slightly yellow; at higher temperatures, it smoulders to a black car- 
bonaceous mass, swelling up and increasing in volume, like mercury 
sulphocyanate under similar circumstances; when heated quickly, it 
decomposes with slight explosion. It gives no precipitate with mag- 
nesium sulphate, mercuric chloride, manganese sulphate, cobalt 
nitrate, or nickel nitrate ; but gives a precipitate on warming with cal- 
cium chloride, strontium nitrate, and with zinc and cadmium sulphates 
in the cold a white precipitate, soluble on heating; ferric chloride 
forms a brown-red precipitate; copper sulphate, a blue gelatinous 
precipitate ; silver nitrate, a white crystalline precipitate, somewhat 
soluble on heating; lead acetate and mercurous nitrate, white preci- 
pitates. It is soluble in hot water (1°23 parts of water at 99° dissolves 
1 part of the substance); on cooling the saturated solution, it solidifies 
to a hard mass. It loses its water of crystallisation on heating. 

Sodium y-mononitroisophthalate is obtained pure in short needles by 
precipitating a saturated aqueous solution with alcohol ; the potassium 
salt may also be purified in this manner. Heated to 160°, it turns 
reddish-yellow, and detonates at higher temperatures. 

Ammonium y-nitroisophthalate crystallises from water in brilliant 
leaflets. On evaporating its solution on a water-bath or on drying 
over sulphuric acid, it loses ammonia, and is converted into the acid 
salt, NO2.C,H;(COO.NH,).COOH. 

Magnesium y-mononitroisophthalate, NO2.C,H;:(COO).Mg + 5.0, 
forms small brilliant colourless crystalline granules, which form 4 
hard crust on the walls of the vessel; 46°5 parts of water at 1 
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dissolve 1 part of salt. It loses } mol. H,O over sulphuric acid, and 
the rest at 150°. The calciwm and barium salts have already been 
described by Fittig (loc. cit.). The former is soluble in 140 parts 
of water at 15°; the latter in 117 parts; the reddish barium salt 
loses its water of crystallisation over sulphuric acid, becoming yellow. 
The strontium salt, NO,.C,H; :(COO).Sr + 4$H.O, forms stellate 
aggregations of beautiful prisms; loses 1 mol. H,O over sulphuric 
acid, and the rest at 150°. It is very sensitive to light, turning 
deep violet-red ; at 100° it becomes yellow. It requires 212 parts of 
water at 15° to dissolve it. The zinc salt forms crystalline granules 
with 1 mol. H,O, which is given off at 160°: it is soluble in 182 
parts of water. The cadmium salt crystallises in tufts of slender 
colourless needles with 2 mols. of H,O, of which 14 mol. is given off at 
100°, and the remainder at 160°: it is soluble in 133 parts of water ; 
its hot concentrated solution solidifies on cooling to a thick stiff jelly. 
The lead salt is a white gelatinous precipitate, afterwards somewhat 
crystalline, insoluble in water, when precipitated from the potassium 
salt by lead acetate. It is a basic salt, = the neutral salt + PbO. The 
copper salt is thrown down as a blue gelatinous precipitate, when 
copper sulphate is added to the potassium szlt: it is insoluble in 
water. When heated, it turns green, and finally detonates. It is a 
basic salt. The silver salt is a feebly yellow voluminous precipitate, 
only slightly soluble in water. It is coloured brownish by light or by 
heating at 100°; at higher temperatures it detonates violently. The 
manganese salt is obtained in short thick prisms which turn brown in 
the air; or by quick cooling of a very hot solution, in slender needles 
which gradually change into brilliant granular crystals containing 
5 mols. H,O, half of which goes off over sulphuric acid; and the other 
half at 150°: it is soluble in 41 parts of water at 15°. TTte ferric salt 
is a gelatinous pale-brown precipitate. The cobalt salt forms pale-red 
round crystalline nodules, containing 44 mols. HO, which go off at 
160°; the salt turns blue-violet at higher temperatures: it is soluble 
in 46°3 parts of water at 15°. The nickel salt forms small round 
bluish-green nodules, which lose their 44 mols. H,O at 160°, and 
turn yellowish-green ; 36°5 parts of water dissolve 1 part of the salt. 
Ethyl y-mononitroisophthalate, already described by Storrs and Fittig 
(loc. cit.), fuses at 83°5°; in resolidifying, small crystalline nodules 
appear in different parts of the fused mass, and from these stellate 
crystals spread in all directions, more nodules appear and more 
crystals until solid ; these phenomena are accompanied by deerepita- 
tion, crackling, and contraction. 
_ Methyl y-mononitroisuphthalate, NO,..€;H;(COOMe), prepared in a 
similar way to the ethyl compound, forms slender glistening white 
needles melting at 121°5°, soluble in alcohol; when warmed, it has 
an odour like that of aniseed. With +-mononitroisophthalic acid (com- 
pare Storrs and Fittig, loc. cit.), the following additional reactions have 
been tried:—On heating, it becomes yellow. It gives with zinc 
sulphate, cadmium sulphate, silver nitrate, lead acetate, and mer- 
curic chloride, white precipitates; with ferric chloride, brown; and 
with copper sulphate, pale green. It is soluble in 108'2 parts of 
water at 99° and erystallises from the solution with 2 mols. HOs, 


1296 ABSTRACTS OF CHEMICAL PAPERS, 


which go-off at 140°. The hydrochloride has been already described 
(loc. cit.). The platinechloride, 


[(COOH),.C,H;.NH;,HCI),PtCl, + 3 H,0, 


forms dark yellow very thin small leaflets and prisms, mostly united 
in-stellate and radiating groups; on heating, it turns red-yellow. 

y-Amidoisophthalic acid hydrobromide, (COOH),C.H;.N H2,HBr, crys. 
tallises in tufts of colourless needles or prisms, very soluble in water; 
on cooling hot concentrated selutions, firstly a magma forms, and 
finally quite a hard mass. The nitrate crystallises in very beautifal 
colourless tables and leaflets, or, if the cooling is slow, in thick prisms 
with 14 mol. H,O. It is not very soluble in cold water. 

Potassium y-monamidoisophthalate, (COOK),CsH3.NH», is very 
soluble in water; it crystallises from 90 per cent. alcohol in slender 
needles. The.sodium salt isanalogous to the potassium salt. The mag- 
. nesium salt crystallises in extremely slender long needles with 44 mols. 

y} H,0, which are given off at 130°. It dissolves in 5 parts of water at 15°; 
the solution turns brown, but in a lesser degree than the calcium and 
strontium. salts. The calcium salt crystallises in globular aggregations 
and crusts, of fine needles, with 35 mols. H,O, given off at 150°; 
soluble in 13:4 parts of -water at 15°. The strontium salt forms small 
tables and leaflets, with 1 mol. H.,O, which it loses at 150°, and 
changes to brilliant scales: it is.soluble in 11°61 parts of water at 15°. 
The barium salt forms brown-red radiating prisms, with 14 mol. H,0, 
Aaa which is given off at 150°: it is soluble in 18°42 parts of water at 15°. 
The zinc salt is an insoluble crystalline precipitate. The cadmiwm and 
lead salts are amorphous insoluble precipitates. The silver salt, 
COOH.(COOAg)C,H;.NH,, is precipitated from the neutral potassiam 
salt by silver nitrate; it forms microscopic prisms. By boiling with 
water, it is completely decomposed with the deposition of silver. 

Ethyl y-monamidoisophthalate, (COOEt),.CsH3.N H., made by reducing 

the nitroisophthalate. Zinc-dust is gradually added to a mixture of 
50 grams ethyl nitroisophthalate, 300 grams absolute alcohol, and 

500 grams strong hydrochloric acid, cooled with ice. The product is 
poured, into water, and the insoluble ethyl] salt filtered off, and crystal- 

lised from alcohol. It forms tufts of colourless thin leaflets (m. p. 118", 
-resolidifies about 113°), very slightly soluble in water, from which it 
erystallises in. long slender needles, very soluble in ether. The solutions 
show a violet fluorescence. 

Methyl y-monamidoisophthalate, (COOMe),C,H3.NH2, prepared 
from the nitroisophthalate in a similar manner to the ethyl com- 
pound; the amido-ether is separated by adding soda and sodium 
acetate to the solution; the white flocks are filtered off, washed, 
and crystallised from methyl alcohol; it then forms very thin 
broad, somewhat yellow, tables and leaflets, which glisten when dry. 

It is slightly soluble in water, and crystallises from the solution in 

tufts of long needles; it is very soluble in ether; the solutions are 

' fluorescent. It melts at 176°, and resolidifies at about 164°. Like the 
. ethyl compound, it becomes electric on warming. 

Ifa sufficient quantity of potassium nitrite is gradually added 

to a very cold solution of y-amidoisophthalic acid hydrochloride, 


ORGANIC CHEMISTRY. 1297 


y-diazoisophthalic acid separates after some time as a reddish crys- 
talline mass. When boiled with much water, it is converted into 
y-hydroryisophthalic acid, identical with that of Heine (Abstr., 1880, 
549), and of Tonnies (Abstr., 1881, 50): by boiling with strong hydro- 


united chloric acid, a mixture of two acids is obtained, which, when nen- 
tralised with calcium carbonate and digested with lime, deposits 
, CIS. hydroxyisophthalic acid as basic calcium salt, whilst the calcium 
vater ; salt of y-monochlorisophthalic acid remains in solution. This acid, 
» and (,H,Cl(COOH), + $H,0, crystallises from water in long slender 
utifal needles, generally in tufts (m. p. 278°). The air-dried substance 
isms glistens, after drying at a high temperature; it is scarcely soluble 
even in hot water. It loses its 4 mol. H,O at 120°: 1 part of acid dis- 
very solves in 3450 parts of water at 15°. It shows the foliowing reactions :— 
ender With cadmium sulphate, an extremely bulky white precipitate, soluble 
mag- when hot ; with ferric chloride, a thick light-brown precipitate; with 
mols, lead acetate, a thick white precipitate ; with silver nitrate, similar, but 
b1s°; soluble when hot; mercurous nitrate, a gelatinous white precipitate. 
n and Potassium y-monochlorisophthlate, CsHsC|(CCOK)., crystallises from 
tions water or alcohol in fern-like tufts of small needles. ‘The sediwm 
150"; salt is similar to the potassium salt. The magnesium salt crystallises 
small in hard rectangular tablets with 7 mols. H,O, which are driven off 
and at 150°: when its solution is cooled quickly, it is deposited in 
t 15°. bunches of long slender needles, which ultimately turn into tablets. 
H,0, The calcium salt forms globular aggregations of small prisms, con- 
; 15°. taining 2 mols. H,O, driven eff at 140°; 1 part of this salt dissolves 
r and in 282 parts of water at 15°. The strontium salt crystallises in 
salt, clusters of long hair-like needles, with 1 mol. H,O, given off at 140° ; 
sium it is soluble in 108 parts ef water at 15°. The barium salt is ver 
with similar to the strontium salt, has 2 mols. H,O, given off at 130°, and 


is soluble in 71 parts of water at 15°. . The cadmium salt forms 
nodular aggregations of very small needles, and is soluble in 33U 
parts of water at 15°. The copper salt is a crystalline blue pre- 
cipitate, insoluble in water, and turns green when warmed. ‘The 
silver salt, C;H;C1\(COOAg)., when first precipitated, is gelatinous, 
becomes gradually focculent, and finally crystalline; it is soluble in 
hot water, and crystallises out in tufts of very small needles. 

Ethyl y-monochlorisophthalate, CsH;C1(COOEt)., is prepared in the 
ordinary way by passing hydrochloric acid gas into an alcoholic solu- 
tion of chlurisophthalic acid. It is precipitated in cold water, washed 
with soda, and then with water, and crystallised from alcohol. It 
forms short prisms melting at about 45°. D. A. L. 


Carbamic and Thiocarbamic Derivatives of Phthalic Acid. 
By A. Prorrt (Gazzetta, 12, 169—180).—When phthalic anhydride is 
heated with urea at temperatures above 130°, phthalimide (m. p. 229°) 
is formed with evolution ef ammonia and carbonic anhydride; but 
below that temperature the reaction is different. An intimate 
mixture of phthalic anhydride and urea, when heated, begins to melt 
at 118°; the temperature is then gradually raised to 125°, and as soon 
as carbonic anhydride begins to be evolved the lamp is removed. The 
residue is then exhausted with cold water, which dissolves the ammonium 
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phthalate formed, washed with ether, and crystallised from boiling 
water. The phthalocarbamic acid, COOH.C,Hy.CO.NH.CONH,, thos 
obtained, crystallises in stellate clusters of lustrous scales, aimog 
insoluble in ether and in cold water, but dissolving in 28°9 parts of 
water at 99°. It does not melt, but begins to decompose above 15(* 
leaving a residue of phthalimide, but no ureide is formed. The 
barium, sodium, and silver salts are described ; they are all crystalline, 

Phthalic ureide, CsHy: (CONH), : CO, is not formed by the action of 
phthalic anhydride or chloride on urea, but may easily be obtained by 
treating phthalocarbamic acid with phosphorus oxychloride; the pm. 
duct is mixed with ether, and the precipitate, after being washed with 
ether, is crystallised from boiling water or alcohol. It forms long 
silky needles, which decompose at 185—190° without evolution of 
gas, yielding phthalimide and cyanuric acid. Silver phthalic wreite 
crystallises in long slender needles. 

Phthalothiocarhamic acid, COOH.C,H,.CO.NH.CSNH2. — This is 
obtained in a manner similar to the carbamic acid by heating thiocar. 
bamide with phthalic anhydride at about 130° ; the mass softens, melts, 
and again solidifies without any gas being evolved. Purified in the 
manner above described, the new acid crystallises in long needles o 
large plates, almost insoluble in ether aud benzene. It melts at 17i 
—172° with decomposition, phthalimide, ammonia, and carbon oxysul- 
phide being produced. The barium salt crystallises in colourless 
needles of the formula (C,H;N,0,;S).Ba + 7H,O. 

When phthalothiocarbamic acid in alcoholic solution is treated with 
mercuric oxide, it yields monethyl phthalate, COOH.C,H,.COOK, 
and urea, the reactions in all probability being— 


COOH.C,H,.CO.NH.CSNH, + EtOH + HgO = COOH.C,H,.COOE 
+ CN.NH, + H,0 + HgS, and CN.NH, + H.0 = NH,.CO.NH, 
The acid, when heated with anhydrous alcohol and copper a 

120—130°, gives monethyl phthalate and thiocarbamide. ‘ 

C. E. G. 
Diphthalyl. By C. Grirse and H. Scumatziaaua (Ber., 15, 1673 

1675).—The vapour-density of diphthalyl (m. p. 334°) was found to 

be 8°97, corresponding with the formula C,.H,O,. At the ordinary 
temperature, bromine unites with diphthalyl, forming an addition-pro- 
duct, C,,H,O,Br.2, erystallising in microscopic plates, soluble in chlorv- 
form. This compound begins to soften at 220°, and decomposes with 
evolution of bromine. The chief product of the action of a boiling 
solution of potash on the addition-product is diphthalic acid. 

From these facts, the authors are inclined to regard the constitution 
of diphthalyl as— 


An acid having the composition C,H,,0, is formed by the action 
of zince-dust on an ammoniacal solution of diphthalyl. w 
w. Cc. W. 


Diphenylfumaric and Diphenylmaleic Acids. By L. Rit 
HEIMER (Ber., 15, 1625—1629).—The acid which Reimer (Ber. 13, 
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742; 14, 1797, and Abstr., 1881, 47; 1882, 169) obtained from di- 
cyanostilbene, and to which he gave the name of diphenylfumaric or 
stilbenedicarboxylic acid, is a derivative of maleic acid, and should 
therefore be called diphenylmaleic acid. It can be prepared by the 
action of sodium on ethyl phenylbromacetate, diluted with three times 
its volume of anhydrous ether. When the evolution of hydrogen 
ceases, the liquid is decanted, and the residue washed with ether. 
After the ether has been removed by distillation, the residue is 
saponified with concentrated potash at 100°, and sufficient water is 
added to bring the potassium salt into solution: the liquid is then 
boiled with animal charcoal, and acidified with hydrochloric acid. 
s long The precipitate thus formed, after purification by recrystallisation from 
tion of alcohol, yields pale yellow needles of the anhydride of diphenylmaleic 
ureide acid, Ph.C,(CO).O, melting at 155°. On adding water to the alcoholic 
mother-liquors, white crystals of diphenylfumaric acid, Ph,C,(COOH)., 
his is are deposited: they are purified by treatment with boiling benzene and 


hiocar- recrystallisation from glacial acetic acid. This acid melts at about 
melts, 260°, splitting up into water and Reimer’s stilbenedicarboxylic anhy- 
in the dride. Ww. Cc. W. 
les or 


at 17) Postscript to the Article on Tetraphenylthiocarbamide by 
xysul- Bernthsen and Friese (Ber., 15,150). By A. Bernrusen (Ber., 15, 


yurless 1652). 


1 with Ether of the Glycol C..H,,0.. By G. Rousseau (Compt. rend., 95, 
OOEt 232—235).—The glycol C»H.»(OH)., obtained by the action of 
chloroform on £-naphthol (this vol., p. 1211), yields a series of ethe- 
real salts when heated with acids. Concentrated boiling hydrobromic 
‘OOK acid dissolves the glycol, and on cooling metallic green needles of the 
NH, composition C»H,.Br(OH),HBr + 3H.O separate out. These crystals 
per at dissolve in hot glacial acetic acid, which removes the hydrobromic 
acid and water, and on cooling, bronze-green needles of the composition 
C»H,.(OH)Br + AcHO are deposited. Hydrochloric acid, heated with 
the glycol at 160° for several hours, yields a similar compound, which 
behaves in the same way with acetic acid. Hydriodic acid removes 
one of the hydroxyl-groups, and yields a saturated compound of the 
composition CH,.I,(0H)I: the same derivative is formed by the 
action of hydriodic acid at 160° on the true ether of the glycol, 
C»H,,0. It isa greenish-brown powder, which does not decompose 
below 100°, and is but slightly soluble in most solvents. The correspond- 
ing bromine-compound is obtained by treating the glycol with a solu- 
tion of bromine in carbon bisulphide. The bromine-compound is also 
obtained by the action of bromine on an acetic acid solution of the 
hydrobromic ether previously described. Hell and Urich have shown 
that only tertiary alcohols yield hydrobromic ethers with a solution of 
bromine in carbon bisulphide; it would appear therefore that 
CxH.(OH), is an unsaturated tertiary glycol. 
With sulpburic acid, the glycol yields an ethereal salt which dis- 
solves in the acid diluted with half its volume of water, and crystal- 
lises from this solution in reddish-brown plates of the composition— 


C2,H,.(OH).SO,H,H,SO, + H,0. 


thet 
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phthalate formed, washed with ether, and crystallised from boiling 
water. The phthalocarbamic acid, COOH.C,H;.CO.NH.CONH,, thns 
obtained, crystallises in stellate clusters of lustrous scales, aimost 
insoluble in ether and in cold water, but dissolving in 28-9 parts of 
water at 99°. It does not melt, but begins to decompose above 150°, 
leaving a residue of phthalimide, but no ureide is formed. The 
barium, sodium, and silver salts are described ; they are all crystalline. 

Phthalic ureide, CsH,: (CONH), : CO, is not formed by the action of 
phthalic anhydride or chloride on urea, but may easily be obtained by 
treating phthalocarbamic acid with phosphorus oxychloride; the pro- 
duct is mixed with ether, and the precipitate, after being washed with 
ether, is crystallised from boilmg water or alcohol. It forms long 
silky needles, which decompose at 185—190° without evolution of 
gas, yielding phthalimide and cyanuric acid. Silver phthalic ureide 
crystallises in long slender needles. 

Phthalothiocarhamic acid, COOH.C,H,y.CO.NH.CSNH). —This is 
obtained in a manner similar to the carbamic acid by heating thiocar. 
bamide with phthalic anhydride at about 130° ; the mass softens, melts, 
and again solidifies without any gas being evolved. Purified in the 
manner above described, the new acid crystallises in long needles or 
large plates, almost insoluble in ether aud benzene. It melts at 17] 
—172° with decomposition, phthalimide, ammonia, and carbon oxysul- 
phide being produced. The barium salt crystallises in colourless 
needles of the formula (C,H;N,0,S).Ba + 7H,0. 

When phthalothiocarbamic acid in alcoholic solution is treated with 
mercuric oxide, it yields monethyl phthalate, COOH.C,H,.COOEt, 
and urea, the reactions in all probability being— 


COOH.C,H,.CO.NH.CSNH, + EtOH + HgO = COOH.C,H,.COOEt 
+ CN.NH, + H,0 + HgS, and CN.NH, + H,O = NH,.CO.NH, 


The acid, when heated with anhydrous alcohol and copper at 
120—130°, gives monethy] phthalate and thiocarbamide. ek 
Diphthalyl. By C. Grirse and H. Scumatziaava (Ber., 15, 1673 
1675).—The vapour-density of diphthalyl (m. p. 334°) was found to 
be 8°97, corresponding with the formula C,H,O,. At the ordinary 
temperature, bromine unites with diphthalyl, forming an addition-pro- 
duct, C,,H,O,Br2, crystallising in microscopic plates, soluble in chloro- 
form. This compound begins to soften at 220°, and decomposes with 
evolution of bromine. The chief product of the action of a boiling 
solution of potash on the addition-product is diphthalic acid. 
From these facts, the authors are inclined to regard the constitution 
of diphthalyl as— 
CH. C,H, 


| Sco:c l 
COO” od 


An acid having the composition C,,H,,O, is formed by the action 
of zinc-dust on an ammoniacal solution of diphthalyl. OW 
w. C. W. 


Diphenylfumaric and Diphenylmaleic Acids. By L, Ric- 
nemMER (Ber., 15, 1625—1629).—The acid which Reimer (Ber. 18. 
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142; 14, 1797, and Abstr., 1881, 47; 1882, 169) obtained from di- 
wanostilbene, and to which he gave the name of diphenylfumaric or 
gilbenedicarboxylic acid, is a derivative of maleic acid, and should 
therefore be called diphenylmaleic acid. It can be prepared by the 
ution of sodium on ethyl phenylbromacetate, diluted with three times 
its volume of anhydrous ether. When the evolution of hydrogen 
cases, the liquid is decanted, and the residue washed with ether. 
After the ether has been removed by distillation, the residue is 
siponified with concentrated potash at 100°, and sufficient water is 
added to bring the potassium salt into solution: the liquid is then 
boiled with animal charcoal, and acidified with hydrochloric acid. 
The precipitate thus formed, after purification by recrystallisation from 
alcohol, yields pale yellow needles of the anhydride of diphenylmaleic 
wid, PhoC,(CO).0, melting at 155°. On adding water to the alcoholic 
nother-liquors, white crystals of diphenylfumaric acid, Ph,C,.(COOH),, 
are deposited : they are purified by treatment with boiling benzene and 
rerystallisation from glacial acetic acid. This acid melts at about 
20", splitting up into water and Reimer’s stilbenedicarboxylic anhy- 
dnide. W. C, W. 


Postscript to the Article on Tetraphenylthiocarbamide by 
Bernthsen and Friese (Ber.,15, 150). By A. Bernrusen (Ber., 15, 
1652). 


Ether of the Glycol C..H,,0.. By G. Rousszau (Compt. rend., 95, 
%2—235).—The glycol C,,H»(OH)., obtained by the action of 
chloroform on B-naphthol (this vol., p. 1211), yields a series of ethe- 
ral salts when heated with acids. Concentrated boiling hydrobromic 
wid dissolves the glycol, and on cooling metallic green needles of the 
wmposition C.,H,,.Br(OH),HBr + 3H,O separate out. These crystals 
issolve in hot glacial acetic acid, which removes the hydrobromic 
wid and water, and on cooling, bronze-green needles of the composition 
(»Hy(OH)Br + AcHO are deposited. Hydrochloric acid, heated with 
the glycol at 160° for several hours, yields a similar compound, which 
haves in the same way with acetic acid. Hydriodic acid removes 
me of the hydroxyl-groups, and yields a saturated compound of the 
mposition CH,.I,(0H)I: the same derivative is formed by the 
«tion of hydriodic acid at 160° on the true ether of the glycol, 
(uH,0. It isa greenish-brown powder, which does not decompose 
telow 100°, and is but slightly soluble in most solvents. The correspond- 
ag bromine-compound is obtained by treating the glycol with a solu- 
ton of bromine in carbon bisulphide. The bromine-compound is also 
ibtained by the action of bromine on an acetic acid solution of the 
iydrobromic ether previously described. Hell and Urich have shown 
that only tertiary alcohols yield hydrobromic ethers with a solution of 
ine in carbon bisulphide; it would appear therefore that 
CxHi.(OH), is an unsaturated tertiary glycol. 
With sulpburic acid, the glycol yields an ethereal salt which dis- 
ulves in the acid diluted with half its volume of water, and crystal- 
8 from this solution in reddish-brown plates of the composition— 


C»,H,:(OH).SO,H,H,SO, + H,0. 
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Nitric acid yields a resin which appears to be the ethereal mono. 
nitrate, together with red needles (m. p. 190°) of the composition— 


CxHi2(NOs)>. 


The diacetate, C..H,,.(OAC)., has been previously described. 

All these salts, with the exception of the diacetate and hydriodide, 
when dissolved in boiling alcohol, yield deep red solutions, bat 
after some minutes’ ebullition the colour rapidly disappears, and a 
crystalline magma of the true ether, CuH,.0, separates out. It is 
evident that this ether is highly stable, and that all the derivatives of 
the glycol have a tendency to be converted into it. It may be formed 
(1) by the action of dehydrating agents on the glycol; (2) by the 
regulated action of reducing agents on the ethereal salts ; (3) and in 
small quantities by the action of chloroform on S-naphthol. 

When treated with alcoholic potash, the ethereal salts of the glycol 
are converted into the ethylic etaer, C.,H,,(OH)OEt, m. p. 144°. 

C. H. B. 


Angelica Oils. By F. Beisrer and E. Wiscanp (Fr., 15, 1741 
—1742).—The oil extracted from the roots of Angelicu archangelica 
consists almost entirely of terpenes, CjH,s, boiling at 158° (sp. gr. 
0°8609 at 16°5°), at 176° (sp. gr. 0°8481 at 16°5°), and a third portion 
which distils at 250°. W. C. W. 


Oil of Cinnamon Leaves. By E. Scuarr (Arch. Pharm. (3), 
20, 492—498).—The author confirms most of Stenhouse’s (Pharm. 
J. Trans., 14, 319; Annalen, 95, 103) experiments on the oil of 
cinnamon leaves. The author found that the sp. gr. = 1°049 at 18°5°C. 
(1053 Stenhouse). He could not detect benzoic acid, which Sten- 
house found to be present, and he considers the oil to contain a body 


of the nature of an aldehyde, but in very small quantity. . 
F. L, T. 


Bromo-derivatives of Camphor. By T. Swarrs (Ber., 15, 1621). 
—When monobromocamphor is treated with phosphorus penta 
bromide in an open vessel at a gentle heat, a-dibromocamphor 1s 
produced. This compound has recently been described by Kachler 
und Spitzer. A totally different reaction takes place, however, at 
110°, in closed tubes. ; 

a-Dibromocamphor is not attacked by phosphoras pentabromide 
at 100°, but f-dibromocamphor is converted into the tribromo- 
derivative. 

Phosphorus chlorobromide attacks camphor at the ordinary tem- 
perature, forming a crystalline body, C)H,,Br,, and nea 


Isomerism of Dibromocamphor. By T. Swarrs (Ber., 15, 1662 
—1665).—When a mixture of bromine and monobromocamphor 18 
exposed in sealed tubes tothe action of the sunlight at the ordinary tem- 

rature for several months, 8-dibromocamphor (m. p. 114°5°) 1s pro- 
duced. If the scaled tubes are opened from time to time to permit the 
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hedrobromic acid which is evolved, to escape, the product consists of 
dibromocamphor, melting at 57°. Attempts to convert a-dibromo- 
amphor into the 8-modification, by the prolonged action of hydrobromic 
gid at 120°, were unsuccessful ; when, however, the a-derivative is 
heated with bromine at 120°, it is partly converted into the 8-derivative. 
When 6-dibromocamphor is boiled with bromine for 24 hours, it yields 
tribromocamphor, CjH,,;Br;0, melting at 64°. a-Dibromocamphor 
udergoes no change under similar treatment. 

100 parts of absolute alcohol at 20° dissolve 22 parts of a- and 
$75 parts of B-dibromocamphor. The a-derivative is deposited from 
malcoholic solution in crystals which resemble potassium nitrate in 
appearance; (-dibromocamphor crystallises in plates resembling 
alver nitrate. Ww. C. W. 


Products of the Distillation of Colophony. By A. Renarp 
(Compt. rend., 245—247) ; see also this vol., 737 and 1179; and 40, 
738).—The hydrocarbon decine, CjHs, previously described (this 
wl, 737), is really a mixture of olefines with small quantities of 
hydrocarbons of the benzene series. When the whole series of hydro- 
arbons boiling between 90° and 160° is treated repeatedly with sul- 
phurie acid, then washed with soda and distilled, three fractions are 
obtained, boiling respectively at 96°, 120°, and 150°. 

The first fraction consists of an olefine, C;H,,, mixed with small 
quantities of toluene, from which it may be separated by treatment with 
Nordhansen sulphuric acid. The purified hydrocarbon C,H, boils at 
%—98°; sp. gr. at 20° = 0°742; vapour-density, 3°48. It is soluble 
inaleohol and ether, and does not act on polarised light. Hydrochloric 
wid gas and nitric acid of sp. gr. 1°36, are without action, but fuming 
uitrie acid attacks the hydrocarbon somewhat violently. In diffused 
daylight, the hydrocarbon dissolves bromine, but no addition-producis 
ae formed ; in direct sunlight, however, the red colour disappears, 
and hydrobromic acid is given off. 

The second fraction contains the hydrocarbon C,H,., mixed with 
tylene. The purified olefine boils at 120—123°; sp. gr. at 19° = 
(764; vapour density, 3°97. Its properties are identical with those of 
its preceding homologue. 

The third fraction contains the hydrocarbon C,H,, mixed with 
tylene and cumene. When purified this olefine boils at 147—150°; 
p. gr. at 20° = 0°787 ; vapour-density, 4°48. Its properties are iden- 
cal with those of the olefines C;Hy and C.Hy«. C. H. B. 


Euxanthone. By C. Grape and R. Esrarp (Ber., 15, 1675— 
1§80).—Euxanthone melts at 232°. Its vapour-density is 7-96, corre- 
wonding with the formula C,;H,O,. When euxanthone is heated at 
lu with methyl iodide, methyl alcohol, and potash in sealed tubes, 
linethyleuxanthone, C,3;Hg0,Me, is produced, On _ recrystallisation 
tom chloroform, it is obtained in yellow needles or prisms (m. p. 130°), 
rely soluble in ether, chloroform, and in hot alcohol. The ethy lic 
ther, C\yH,O,Et», crystallises in colourless prisms (m. p. 126°). 

Dibenzoyleuxanthone, C:;H,O,Bz., prepared by heating a mixture of 
‘txanthone with benzoic chloride at 180°, forms brown crystals 
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(m. p. 214°), soluble in hot aniline, but insoluble in alcohol, ether 
chloroform, benzene, and ethyl acetate. 

The body obtained by Wichelhaus and Salzmann (Ber., 10, 1397 
Abstr., 1878, 79) by the reduction of euxanthone with zinc-dus 
consists of the methylene diphenyl oxide of Merz and Weith (Ber, 
14, 187), rendered impure by the presence of a hydrocarbon. 

By the action of ammonia on euxanthone at 180°, a portion of the 
oxygen is replaced by nitrogen. W. C. W. 


ee. 
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Quassiin. By A. Curistensen (Arch. Pharm. [3], 20, 481—499 
The literature of quassiin is comparatively unimportant, Winckler’ 
(Buchner’s Repertorium, 54 [1837], 85; and 65 [1839], 74) and 
Wiggers’s (Annalen, 21 [1837], 40) being the only papers of any note 

The authors exhausted quassia with water, and precipitated the 
quassiin by tannin, after neutralisation with sodium carbonate. The 
tannate was mixed with lead carbonate (or calcium hydroxide), dried 
and the quassiin was extracted by alcohol. The author found the 
amount of quassiin in the quassia to vary largely, some specimens 
yielding scarcely any. Pure quassiin, purified by recrystallisatior 
from hot alcohol, crystallises in very thin rectangular plates, which 
are biaxial, and doubly refracting. It is bitter, odourless, permanent 
in the air, and its solutions are neutral. It melts at 205°, swelling uy 
slightly to a resinous mass of unchanged quassiin. It is readily 
soluble in alkalis, and is reprecipitated by acids. It is soluble in 
boiling alcohol, less so in cold. Ether and light petroleum dissoly 
it with difficulty, chloroform very easily. It is dextrorotatory, 
its specific rotatory power for [a]p being + 37°8. Its formula is 
Cy,HeO, (CH2;0., Wiggers). It is precipitated by tannin. It is no 
a glucoside, but by the prolonged action in the water-bath of 3 per cent. 
sulphuric acid, a body, C3,H330, is formed, which dissolves sparingly in 
water, giving no precipitate with tannin ; unlike quassiin, its aqueous 
or alcoholic solution reduces silver nitrate: a resin is simultaneously 
formed by the action of the dilute acid. 

A bromo-derivative of quassiin (m. p. 75°) was formed by the 
action of bromine in chloroform solution. Contrary to the statements 
of Bennerscheidt, the author found free fatty acids in quassia wood, 
but no essential oil. ¥, L. T. 
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Pyridine Bases derived from Brucine. By 0. pg Coninck 
(Compt. rend., 95, 298).—Brucine, when distilled with potash, yields 
oily products closely resembling the crude quinoline obtained in 4 
similar manner from cinchonine. The fraction 164—170° contains 4 
base, boiling at 166°, insoluble in water, and having all the properties of 
the f-lutidine obtained from cinchonine. The fraction 175—185° con- 
tains a collidine, boiling at 180—182°, in all probability identical with 
the a-collidine obtained from cinchonine; and the fraction 190—200 ’ 
which is four times as large as the preceding fraction, contains 4 
collidine boiling at 196°, and undoubtedly identical with the 8-colli- 
dine contained in crude quinoline. It is evident that when cinchonine 
and brucine are distilled with potassium hydroxide, two isomeric series 
of pyridine bases are formed simultaneously. C. H. B. 
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Action of Ethylene Chlorhydrin on Pyridine Bases and on 
inoline. By A. Wirz (Compt. rend., 95, 263—267).—Alde- 
bydine ( b. p. 179—182°), obtained by the distillation of aldol-ammonia, 
mixed with an equal weight of water, and heated with ethylene 
thlorhydrin in molecular proportion in a sealed tube at 100° for 
grveral days. When the oily layer has disappeared, the liquid is 
ahausted with ether, to remove unaltered aldehydine and chlor- 
bydrin, and the aqueous solution of the hydrochloride, concentrated 
by evaporation, is mixed with platinum chloride, and the platinochlo- 
nde is recrystallised several times from warm water. Thus purified, 
the owethyl-aldehydine platinochloride, (C,H\,NCI.OEt),,PtCl, forms 
lrge orange-red, apparently monoclinic crystals, somewhat soluble in 
yarm water. The boiling concentrated solution becomes turbid on 
woling, and deposits oily drops, which eventually crystallise. When 
heated at 100°, the platinochloride loses hydrochlorie acid; when 
decomposed by hydrogen sulphide, it yields a colourless hydrochloride, 
yhich will not crystallise. Treated with silver oxide and water, it 
yields a soluble caustic base, which absorbs carbonic anhydride from 
theair. This new base is analogous to the newrine obtained by the 
ation of ethylene chlorhydrin on trimethylamine. 

a-Collidine (b. p. 178—183°), obtained by the distillation of cincho- 
uine with potash, when treated in a precisely similar manner, yields a 
much less soluble and much less stable orange-yellow platinochloride, 
which is partially decomposed by hot water. If the aqueous solution 
boiled for some minutes, then treated with hydrogen sulphide and 
wueentrated, reddish-brown crystals are obtained, which when purified 
ly crystallisation from alcohol, form brilliant brownish plates; these 
wnsist of ovethyl-a-ccllidine platinosochloride, derived from the owethy|- 
wollidine platinochloride, (CyH,NOC1),,PtCl,, by loss of 2 molecules 
if hydrochloric acid. Oxethyl-«-collidine hydrochloride, obtained by 
the action of hydrogen sulphide on the unaltered platinochloride, 
yields with gold chloride an abundant precipitate of deep yellow drops, 
which soon form crystals, easily fusible under hot water. These crystals 
lisolve in a large quantity of boiling water, and on cooling long 
‘ender golden-yellow needles of the aurochloride separate out. 

When quinoline (b. p. 2838 —240°), obtained by distilling cinchonine 
vith potash, is heated with ethylene chlorhydrin and water, it yields 
wethyl-quinoline hydrochloride, CyH;NC].OEt, which when purified 
orms large colourless hygroscopic prisms, having a bitter taste, and very 
wluble in water or alcohol, but insoluble in ether. The aqueous solu- 
tion gives no precipitate with ammonia, but an abundant coloured pre- 
tpitate with potash. When boiled with silver oxide or lead hydroxide, 
itis decomposed with formation of a strongly alkaline solution. With 
nercuric chloride, the hydrochloride forms a compound which crystal- 
ls in brilliant colourless plates; the composition of these corre- 
ponds more closely with the formula 5C,,H,.N OCL6HgCl, than with 
(iH »NOCLHgCi,. The aurochloride forms beautiful yellow crystals, 
wluble in boiling water, and the platinochloride (C,,H,,NOCI),,PtCl, 
ims Opaque indistinct orange crystals, soluble in a large quantity of 
iling water. 

When heated with ethylene chlorhydrin alone, quinoline forms a 
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deep violet mass, which, on being repeatedly treated with alcohol and 
ether, yields colourless crystals, apparently identical with the hydro. 
chloride described above. C. H. B. 


Cinchonic and Pyrocinchonic Acids. By H. Weiner and 
R. Brix (Monatsh. Chem., 3, 603—621).—The action of hydrogen ona 
solution of sodium cinchomeronate gives rise to a non-azotised acid 
(cinchonie acid), the formation of which is attended with elimination 
of ammonia and assumption of water and hydrogen— 


C,H;NO, + 2H,0 + H, => NH; + C-H.0, 
Cinchomeronic Cinchonie 
acid. acid. 


The cinchomeronic acid used in the authors’ experiments was 
prepared, according to the method of Hoogewerff and van Dorp 
(Ber., 14, 974), by boiling pyridine-tricarboxylic acid with glacial 
acetic acid: C;H,.N(COOH),; = C;H;NO, + CO,. To convert it into 
cinchonic acid, solid sodium amalgam is added to a boiling solution of 
60 g. sodium cinchomeronate in 25 litres of water, as long as ammonia 
continues to escape; the separated mercury is poured off; and the 
solution is mixed with sulphuric acid in such quantity as to convert 
about one-fourth of the soda into acid sulphate. On evaporating tc 
dryness, exhausting the residue with absolute alcohol, and distilling 
off the alcohol, there remains a pale yellow syrup, still containing 
sulphuric acid and soda, the former of which may be removed by 
barium carbonate. The concentrated solution of barium cinchonate is 
then to be precipitated with basic lead acetate, and the precipitate 
decomposed by hydrogen sulphide, whereby a colourless solution is 
obtained, which on evaporation leaves the cinchonic acid in the form of 
a nearly colourless syrup, and this, after long standing over sulphuric 
acid, solidifies to a soft hygroscopic crystalline mass. 

Cinchonic acid, in presence of traces of a mineral acid, changes 
gradually into a thick oily mass, which requires long boiling with 
water to reconvert it into the original acid. This alteration, also pro- 
duced by prolonged heating, is probably due to the formation of an 
anhydride or lactone. 

Barium cinchonate, C;H,BaO,, is nearly insoluble in cold, moderately 
soluble in hot water, and crystallises with 4 mols. H,O, which are 
not given off below 200°. With siiver nitrate its solution gives a white 
pulverulent precipitate of the salt C,H,Ag.O,; with lead acetate, 
normal or basic, a white precipitate, which when thrown down by 
basic lead acetate at the boiling heat, changes, like lead malate, into 
a greasy mass. : 

Pyrocinchonic anhydride, CsH,O;, is formed, together with a small 
quantity of oily substance, by the dry distillation of cinchonic acid: 
C,H,0, = C,H,0O; + CO, + H,0. After repeated crystallisation 
from ether, it melts at 94°2°; after sublimation, at 95°1°. From solu- 
tion in benzene, ether, chloroform, or acetone, it separates in large 
nacreous rhombic lamin or tablets, which are especially fine when 
crystallised from acetone. Axes, a:b:¢ = 0°6265:1:1°5208. Forms 
coP&, oP, 0P.coP. Cleavage basal. 
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The metallic pyrocinchonates, obtained by boiling pyrocinchonic 
whydride with the corresponding carbonates, are microcrystalline 
alts, The calcium salt, CsH,CaQ,, separates from its solution by spon- 
neous evaporation, in chalky microscopic crystalline splinters, and, 
ike the normal butyrate and valerate of calcium, is precipitated from 
wlation ‘at the boiling heat. When submitted to dry distillation, all 
ie pyrocinchonates yield, not the acid C.H,O,, but the anhydride 
(H,03. 

Pyrsiachonimide, C.H,(NH)O.,, is obtained by heating pyrocinchonic 
hydride in a sealed tube at 100°, for two hours, with a concentrated 
wlation of ammonia in absolute alcohol, C;sH,O; + NH, = H,O + 
(H,NO,, and separates from solution in dilute alcohol in triclinic 

sms. 

ts was ET acid, CsH,O,, isomeric with adipic acid, is 
1 Dorp i formed by the action of sodium-amalgam on pyrocinchonic anhydride, 
glacial HM yoording to the equation C,H,O; + H.O + H, = C,H O,, and 
it into HM erystallises from water in dull white spherical geodes. It is moderately 
tion of MM wluble in alcohol, and often separates therefrom in larger needles, 
nmonia MM having a vitreous lustre and belonging to the triclinic system. When 
nd the Gi heated, it sublimes in feathery crystals, and melts, after recrystallisa- 
onvert MM tion from water, at 189°, after sublimation at 186°5°. It appears at 
ting t¢ TM thesame time to be partly converted into au anhydride, for the acid 
stilling 99 nelted in capillary tubes does not solidify till after 24 hours, and then 
taining MM nelts at 151—153°. 

ved by MJ The analyses of the normal calcium and acid ammonium salt show 
nate 18 HM that this acid is bibasic. The calciwm salt, CsHsCaQ,, is but slightly 
‘ipitate Hl wlubleeven in hot water, and separates from concentrated solutions in 
tion 18 GM silky monoclinic needles, containing 1} mols. H,O, which they give 
orm of HM of only at a very high temperature.—The acid ammonium salt, 
phuric % (,H,(NH,)O,, forms monoclinic prisms, having a vitreous lustre, and 
wily soluble in water, either warm or cold. Axes,a:b:¢ = 
hanges #0768: 1 : 0-605. Angle ac = 107°. Forms OP, 4Pa@, coP, $Péo. 
g¢ with Cleavage indistinct. 

30 pro- The conversion of pyrocinchonic anhydride into an acid, CsH Oy, is 
of an i likewise effected by the action of hydriodic acid and phosphorus, aided 
by heat. At the same time, however, a volatile acid is produced, the 


— tmposition of which has not yet been made out. 
ch are 


1 white 
cetate, 
wn by Of the nine possible adipic acids, C;H,O,, the following eight have 
e, into J ken previously obtained :— 


small @ y ly ie a M. p. 

acid: “mal adipic acid .. 148—149° | Unsym. dimethylsuc- 

‘sation  ’ethyl-glutaric acid 76 cinic acid........ 74° 

mere Ethylsuccinic ie 98 Propylmalonic acid. . 96 

- darge etrical dimethyl- Isopropylmalonicacid 87—91 
wihe succinic acid..... - 165—167 | Ethyl-methylmalonic 

Forms BOE osc de rcccce 118 


lastly, Tate supposes that an acid, C,H.O, (m. p. 135—140°), 
VOL. XLII, 4s 
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obtained by the oxidation of camphor, is the ninth member of the series, | 
viz., 8-methylglutaric acid. Hydropyrocinchonic acid differs so greatly 
in melting point (189°) from any of these, that it cannot possibly be 
identified with either of them, supposing their melting points to have 
been correctly determined. It approaches, however, most nearly in 
melting point to normal adipic and symmetrical dimethylsuccinic acid, 
and in its mode of crystallisation and the characters of some of its 
salts, it does not differ greatly from normal adipic acid ; but its iden. 
tity with either of these acids cannot be positively determined without 
further experiments. ; 

The conversion of cinchonic acid into pyrocinchonic anhydride jg 
accompanied, as already observed, by the formation of an oily body; 
and on treating this substance with sodium-amalgam, there is obtained, 
together with the adipic acid melting at 189°, a small quantity of 
another compound, much more soluble in water, and separable from 
the pyrocinchonic anhydride by repeated crystallisation. This sub. 
stance, obtained in small quantity only, sublimes easily in slender 
shining needles, and crystallises from aqueous solution in small appa. 
rently prismatic needles, melting at 121°. It is probably identical 
with ethylmethylmalonic acid (m. p. 118°). It evidently owes its 
origin to the oily product abovementioned, and seems to indicate that 
this latter is produced by molecular transformation of cinchonic acid 
at the high temperature of the distillation. 

By heating pyrocinchonic anhydride and bromine in molecular pro. 

rtion at 100° in a sealed tube, dibromacetic acid, C,H,Br,0,, is 
ormed, and may be obtained by agitating the product with ether and 
distilling off the solvent, as a light yellow syrup, having a pungent 
tear-exciting odour, and solidifying in a vacuum after some time to a 
deliquescent radio-crystalline mass. The formation of this body is 
accompanied by that of another crystalline brominated compound, 
which, howeyer, has not yet been obtained in quantity sufficient for 
investigation. H. W. 


Hydroquinidine. By C. Forstand C. Bénrinczer (Ber., 15, 1656— 
1659).—The authors point out that Hesse’s hydroconquinine (Ber., 15, 
855, this vol., 1113) is identical with the alkaloid hydroquinidine, which 
they obtained by the action of potassium permanganate on quinidine 
sulphate (Ber., 14, this vol., 74). The hydrochloride, C2H.N,02,HC), 
forms anhydrous prismatic plates, freely soluble in water. The solu- 
tion is dextrorotatory. The hydrobromide, prepared by adding potas- 
sium bromide to a warm dilute solution of the hydrochloride, 
crystallises in anhydrous ‘plates, sparingly soluble in cold water. 
The hydriodide resembles the hydrobromide. The acid salt, 

CyH2sN,0,,2HI + 3H,0, 
obtained by adding potassium iodide to a warm solution of the acid 
sulphate, forms large four-sided crystxls of an orange colonr. ; 

The normal tartrate, (CoH»N,O.)2,C,H.Os + 2H,O, crystallises 
thick glistening prisms soluble in water. The acid tartrate, 

z CaH2.N,0,,C,H.O; + 3H.0, 
forms thin needles, sparingly soluble in cold water. The thiocyanate 
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series, erystallises in flat anhydrous prisms, which are nearly insoluble in cold 
rreatly water. The benzoate and the salicylate are depesited from alcohol in 
bly be shydrous colourless plates. The acid sulphate crystallises in white, 
> have and the acid thiocyanate in pale yellow needles. The normal oxalate 


arly in forms transparent prisms. Quinidine sulphate invariably contains 
¢ acid, small quantities of hydroquinidine. When hydroquinidine is treated 
of its vith hydrochloric acid at 150°, it yields methyl chloride, and a new 
s iden- hase. W. C. W. 


vithout 
Quitenidine. By C. Forst and C. Bourineer (Ber., 15, 1659— 
ride is 1661).—In the preparation of hydroquinidine by the action of potas- 
body ; sum permanganate on quinidine, the solution from which the hydro- 
tained, quinidine has been precipitated by an alkali, contains quitenidine, 
tity of TH (,0,N,0, The alkaline liquid is neutralised with dilute sulphuric 
e from 9 jcid, and rapidly evaporated. The alkaloid is deposited in white 
is sub- 9 crystals; a further yield of the alkaloid is obtained by evaporating 
slender JH the mother-liquor nearly to dryness, and exhausting the residue with 
| appa- alcohol. After recrystallising the crude product from a mixture of 
entical ilcohol (1 part), and water (3 parts), the alkaloid is obtained in 
ves 18 WM frgile plates containing 2 mols. H,O. The crystals melt at 240°, 
te that TM snd decompose at 246°. They are soluble in hot water, alkalis, and 
ic acid J «ids. The fluorescence of the sulphuric aeid solution is destroyed by 
the addition of hydrochloric acid. With chlorine-water and a drop of 
ar pro- ammonia, the aqueous solution gives a green coloration, which changes 
202, is to dark-violet on the addition of potassium ferrocyanide. Silver 
er and 7 nitrate, and tannic acid produce white precipitates. Phosphotungstic 
ungent i and phosphomolybdic acids yield pale-coloured precipitates, soluble in 
1e to a mmonia. The sulphate, C\yH»2N:0,,H,SO, + 3H,O, forms white 
ody 18 HM wrisms; the platinochloride, C\yH»N.O,,H,PtCl + 3H,0, crystallises 
pei in large needles of an orange colour. W. C. W. 
ent fo 
W. Bases found in Putrefaction Products. By M. Nenckt (J. pr. 
Chem, [2], 25, 47—52).—This paper is a claim to priority of research 


1656— HM inthe direction named. 
er ., 15, 


which 
inidine 
),, HCl, 
e solu- v : 7 
potas- Physiological Chemistry. 
loride, 
water. 


Physiological Oxidation. By M. Nencxt and N. Sreper (J. pr. 
Chem, [2], 25, 1—41).—The results of the investigations given in 
re acid is paper are intended to supplement a previous series published in 
this Journal, and have for their object the determination of the part 
ises in i played by atmospheric oxygen in the decomposition of various organic 
todies in alkaline solution at the body temperature. The substances 
chosen for experiment were such as exist and are liable to undergo 
decompositions in the animal body. 

In the previously recorded experiments, dextrose was found to 
4832 


syanate 
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undergo lactic fermentation when digested in alkaline solution at the 
body temperature, certain bodies being formed, the special character 
of which was not accurately determined. The solutions were placed 
in flasks with rubber corks, and a stream of oxygen passed through 
them during the process of cooling; the flasks were then sealed and 
kept in an incubator at the body temperature for 48 hours, then 
opened and tested for dextrose, only traces being found. The lactic 
acid was determined by extraction with ether and conversion into 
the zinc salt; 47 per cent. of the dextrose was thus proved to have 
been converted inte lactic acid. Experiments made to determine 
whether or not alkaline sugar-solutions absorbed oxygen gave 
affirmative results. The matter was then investigated quantitatively, 
and it was found in one case that the solution absorbed oxygen by 
weight to the extent of 14°55 per cent. of the sugar present, and in 
a second case 14°67 per cent. |The carbonic anhydride produced was 
also determined, and found to be 2°32 per cent. and 2°23 per cent. by 
weight of the sugar used in the separate experiments, corrected for 
CO, found in the alkali used; the CO, was below 2 per cent. of the 
weight of sugar. The authors seek to explain this very small produe- 
tion of carbonic anhydride on the supposition that the sugar was 
chiefly broken up into lactic acid and glycerolaldehyd-hydrate— 


C.H..0, + H,O = C,;H.O; + C;,H,O, 
Lactic acid. Glycerol aldehyd- 
hydrate. 


Rénard describes under the name glyceraldehyd, one of the bodies 
obtained by the action of electrolytic oxygen on glycerol, a white 
amorphous body of penetrating odour, slightly soluble in water, 
almost insoluble in alcohol (m. p. 71—72°). Such a body is not 
produced by the action of potassium hydroxide on dextrose when air is 
excluded. Henninger, however, considers the body to be impure 
trioxymethylene. The oxidation of dextrose in the presence of air, 
by which 50 per cent. of lactic acid is obtained, would thus find a 
simple explanation in the oxidation of the glyceraldehyd to tartronic 
acid. The authors do not feel able to express an opinion on the 
matter from the results of their present experiments. 

Elaborate experiments were next made with alkaline carbonates and 
dextrose, and it was again found that oxygen was absorbed. Experi- 
ments with very dilute solutions of dextrose, with both caustic and 
carbonated alkali, yielded the same result. Dilute watery solutions of 
dextrose were found not to absorb oxygen. Two bodies obtained from 
the solutions by extraction of the evaporated residue with ether, 
which reduced copper solutions and yielded crystallisable zinc salts; 
the quantities were, however, too small to admit of accurate investi 
gation and analysis. 

With these experiments as a basis, the authors investigated in the 
same way solutions of egy-albumin, peptone, and glutin, and found 
that oxygen was absorbed ; special precautions were taken to exclude 
vegetable growths and prevent their formation. Gelatin solution, 10 
absorption. Fibrin suspended in water showed no absorption, or at 
all events the amount was so small as to render it very doubtful. 


PHYSIOLOGICAL CHEMISTRY. 1309 


n at the fnfner’s results are explained by the authors as due to the presence of 
haracter fangoid growths. Serous fluids, serum of blood, solutions of leucine, 
e placed MMM tyrosine, glycocine, fatty acids, and neurine were investigated with 
through ying results. Solutions of alkaline urates absorb oxygen, and the 
led and gre acid is converted into uroxanic acid, and products of the further 
s, then decomposition of the latter. 

1€ lactic The authors sum up their results as follows :— 

ion into (1.) All the bodies experimented with absorbed more or less oxygen 
to have inalkaline solution, and the absorption depends— 


eae (.) On the molecular structure of the body. 
tativel (8.) On the relative amount of alkali present, and the concentra- 
aenetr tion of the solution. 


and in (y.) On the duration of the action. 


ced was (2.) The amount of oxygen absorbed reaches a definite maximam 
cent. by vhich is not passed by allowing the action to continue. 

cted for (3.) Individual organic compounds, such as dextrose and albumin, 
- of the vere simultaneously decomposed by the alkali by hydration, but this 
produe- hydration is not primary and necessary; the absorption of oxygen is 
sar Was TF vot dependent upon it. 

vg The remainder of the paper is devoted to criticism, and to the dis- 
cussion of the results of administering citric acid in lactic acid in a 
case of diabetes. W. N. 


i Multiplication of Bacteria in the Blood of Living Animals 
> bodies WJ bya Chemical Ferment Free from Organisms. By Rosssacu 
a white (Bied. Centr., 1882, 569).—Papayotin introduced into the animal 
water, system caused the formation of innumerable globular and biscuit- 
18 not shaped bacteria in the blood; thus, it would seem as if a chemical 
Mm air 18 ferment was capable of increasing to a great extent the number of 
mp bacteria which are present only in small numbers under normal con- 
of air, ditions. E. W. P. 
find a 
tronic Lactic Acid in the Urine in Disease, and Oxidation in the 
on the @ Tissues in Leuksemia. By M. Nencxt and N. Sreper (J. pr. Chem. 
2), 25, 41—47).—The authors are of opinion that the presence of 
tes and etic acid in healthy urine, asserted by some investigators, requires 
Experi- further and more exact experiment for its proof. The paper contains 
tic and am account of experiments on a leuksemic patient, and tends to show 
tions of that the oxidations normally occurring in the body are enormously 
d from increased in this disease. Lactic acid was administered in large 


ether, quantity, and none could be detected in the urine. 6 grams of benzene 
> salts; were given, and only 07125 gram phenol was found in the urine. 
lnvestil- Ww. N. 


| in the Ewes’ Milk as influenced by Fodder. By H. Weiskr and G. 
| found Kexneronn (Bied. Centr., 1882, 533—536).—A ewe was fed for 30 
>xclude days with 0°5 kilo. hay, 0°5 kilo. barley, and 1 kilo. roots, and she was 
ion, no milked three times a day, when the milk became normal, which did 
n, or at tot occur until 25 hours after lambing, while the colostram was 


ubtfal. removed after the first half hour, then after 7 and 19 hours. The 
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percentages in the follewing table are calculated on 100 c.c. colos 
trum :— 


“4 he “ 2 Z 

Time ele lg] Sle ldslals le 

daped | | 2 | 8u| 82) 5 | *,/88) 818] § 

since cn r Se) zs a ae i ba sels 

lambing | SE} S | 2°| 23) g | 28 | Fa) & | 88\ 2 

| u ~ « 

s—| £ rE |S ele ls | 4 : 4 

e D a Oo |< |4 i < 
+ hour ...| 64°6) 1°0604 | 52°97) 25°22) 4°96 18°56 | 0°28),25 -02) 1°54) 1-19 
7 hours ...| 170°0) 1°0520 | 38-07; 17°44) 7°48 | 9°61 | 0°11/16'14 3°53) 0-96 
19 hours ..| 288-0) 1°0449 | 23°47; 8°50) 5-27 ; 2°93 | 0°12) 8°87 5-24, 0:86 
2 days....| 620°0) 1°0359 17°21) 5°22) 4°28 | 0°82 0°11 aa 5°19) 0°87 
4 ,, «...| 768°0) 1°0343 | 16°52) 5°56) 4°64 | 0°85 | 0°10) 5° 4°31) 0°96 
ew -| 910°0} 1°0335 | 14°78) 4°88| 3°88 | 0°70 | 0°08 4°47) 4°55) 0°88 
8 ,, «..| 992°0| 1°0365 | 15°74 4-93] 3-97 | 0-73 | 0°10, 4°62) 5-41) 0-88 
es .| 987-0} 1°0858 | 15°61) 4°59) 4°49 | 0°60 | 0°08) 4°74) 5°41 0°90 

i 


The maximum yield occurred about the 9th day, aud amounted to 
about 1000 cm., the dry matter rapidly fell in quantity up to the 5th 
day when it became regular. The same was the case with the sp. gr. 
With the allowance of food as above the weight and milk produc. 
tion remained constant. After 30 days, the ewe was shorn, and then 
the production of milk fell from 962 grams to 733 grams; but the 
addition of linseed cake brought the yield up to what it had been 
previously. Again the ewe was fed with 0°25 kilo. linseed cake and 
0°5 barley, but the yiekd never rose above 1 litre, the average being 
926 grams daily, and the composition was: dry matter, 161°8 grams. 
N x 625 50°4 grams. Fat, 62-0 grams. Lactose, 41'7 grams. Ash, 
77 grams. Ewe’s milk is therefore remarkable for its high percentage 
of dry matter, albuminoids, and fat. E. W. P. 


Fossil Eggs in Guano. By J. Crarx (Bied. Centr., 1882, 567).— 
The following is the composition of fossil eggs of pelican and poto- 
unco (Pufinuna garnotii) found in guano deposits on the island of 
Lobos at depths of 2—25 feet :— 


— See 
VEGETABLE PHYSIOLOGY AND AGRICULTURE. 1311 
Pelican. Potoyunco, 
White. Black part. White. 
BBO, wo cece cccccccescsceecs 34°48 2°7 65 *95 
eB weiss os sccicccccceescees 10°45 0-95 1798 
(NHy)gSOg see ee ee ceeeee ence 8°70 1°58 10°70 
Ammonium oxalate............ 81-07 4°95 a 
) Ee noee 680600 404 1°12 7-08 0°85 
Am. phosph.......-seeseeesees 2°24 5°86 1°74 
i $5 Comb 66 «000 400 traces traces traces 
Bol., OTZBNIC.. 6. seve ee cevece 2°74 23°15 0°4 
Jnsol., OGANIC .. 1. ccccsceees 0°93 43 *50 0°83 
(Sol. in ether) ......seeeeeeees —_ (27 *20) -- 
(ale. phosph. .......eeeeeeees 1°58 3-93 0°56 
ESE o-o Snd-se 50668440 68 0-02 — 0°15 
Mb 40d Chiéw ee eves 6°70 6°30 0°84 
100 ‘00 100 -00 100°00 
9°62 9°01 2°95 


The centre of the pelican’s egg was hard and black, whilst the outer 
part was yellowish-white, and the shell was black. The interior of the 
other egg was filled with pearly crystals. E. W. P. 


Chemistry of Vegetable Physiology and Agriculture. 


Fermentation of Starch: Presence of a Vibriole in Germ- 
inating Maize, and in the Stalk of the Plant. By V. Marcano 
(Compt. rend., 95, 345—346).—From time immemorial the American 
Indians have prepared a strongly alcoholic beverage, chica, by making 
adecoction of non-germinated maize and allowing it to ferment. The 
fermentation of this liquid is due to the reproduction of a highly 
characteristic organism which is deposited on the exterior pellicle of 
the grains of maize, and develops in three forms, vibrioles, nucleated 
globules similar to those of yeast, and mycelian tubes from which 
the vibrioles escape at certain times. By cultivation in suitable 
media, it is possibie to observe the passage of one form into another. 
This ferment has the power of attacking young starch directly and 
mipidly, and also acts directly on full-grown starch, although more 
slowly. In both cases the products are dextrin, alcohol, and carbonic 
amhydride. 

The organism resists the action of water boiling at 95° for several 
minntes, and develops most favourably between 40° and 45°, at which 
‘mperature it can produce the fermentation of mannitol. It also 


1312 ABSTRACTS OF CHEMICAL PAPERS. 


ferments milk-sugar, saccharose, and glucose. During the fermenta. 
tion of maize, the vibrioles develop in the interior of the grain, and 
may be seen under the microscope in a state of incessant movement in 
the spaces between the starch granales. The vibrioles are also present 
in the stalk of the maize plant, and are apparently localised in the 
tissues immediately under the bark. The presence of this organism 
on the exterior of a grain, its evident activity during the process of 
germination, and the connection of this process with true fermentation, 
will account for several hitherto unexplained facts, as for example the 
reabsorption of starch grains, which are not dissolved in their natural 
state by diastase. C. H. B. 


Assimilation theoretically considered. By J. Reinke (Biel, 
Centr., 1682, 536—539).—Carbonic anhydride as it occurs in the plant. 
cells and chlorophyll grains must be in combination with water; such 
being the case, the question arises how is this compound, H,CO, 
reduced so as to form carbohydrates, which must first appear in a 
soluble and diffusible condition ? 

The fermentation of glucose requiring six carbonic acid molecules 
necessitates the removal of 6 atoms of oxygen; but as carbonic acid does 
not possess the power of polymerising, the grouping of 6 C must be 
caused by some previous synthesis. The author then goes on to dis- 
cuss the various ways in which H,CO,; may be reduced, firstly, by the 
formation of formic acid; but the volumes of the oxygen thus elimi- 
nated would not correspond with the observed volumes, and also a 
further reduction of the formic acid is necessary before glucose is 
formed. Two atoms of oxygen may be lost with formation of form. 
aldehyde which, when polymerised, would give glucose. In support 
of this view, attention is called to the presence of volatile reducing 
substances in the chlorophyll cells. Carbonic acid may lose all its 
oxygen, forming a hydrocarbon, probably ethylene, but this when 
oxidised would yield a fatty acid; whereas if methylene were formed 
and immediately oxidised, we should have formaldehyde. The author 
finally states his opinion, that carbohydrates are formed by removal of 
two atoms of oxygen from carbonic acid and consequent formation of 
formaldehyde; he founds his opinion on the fact that the volume of 
the gaseous mixture in which plants are growing remains absolutely 
constant. E. W. P. 


Investigations as to the Quantity of Water necessary for 
Cereals. By P. Soraver (Bied. Centr., 1882, 546—552).—From ex- 
periments on the growth of wheat, rye, barley, and oats in solutions of 
various concentrations, it would seem that, of the four cereals, oats are 
the least able to flourish in concentrated solutions, the strength of the 
solutions being 0°5, 2°5, 50, and 10-0 per cent. This is in accordance 
with the known facts that a crop of oats on a soil in poor condition 1s 
frequently better than that grown on the same soil which has been 
much improved by manuring. Each species and variety of plant 
requires a definite strength of solution to produce the maximum yield, 
for when the solntion of plant food in the soil is too weak a large 
quantity must be peat to allow of complete nourishment ; on the 
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menta. Ma oer hand, if the solution is too strong, the plants do not increase 
in, and Mf ouch in size, but are much richer in ash. As wheat and rye flourish 
nent in Ma with strong solutions, these two crops may precede barley or oats, 
present Iam which do better on land which is not too rich in soluble matter ; barley 
in the wdoats will therefore flourish in soils which woald starve wheat and 
ganism . Plants growing in the more concentrated solutions deposit 
cess of MN more dry matter in their roots than such as grow in the more dilute 
itation, glutions, and the most favourable strength for the root-growth of all 
ple the HMM the cereals is, for wheat and rye 2°5 per cent. (with small addition of 
natural MMM sitrogen), and 2°5 per cent. for barley and oats. Concerning the 
I. B. prtion of the plants growing above ground, it appears that these 
rtions are shorter the more concentrated is the solution of food 
(Bied, GH vaterial. As before stated, 2°5 per cent. appears to be the most advan- 
> plant ngeous strength for the growth of cereals, and in the case of wheat and 
*; such MM rewith an additional quantity of 5 per cent. calcium nitrate; from such 
H,CO, wlutions they are enabled to deposit the maximum of dry matter with 
arin a Mi te minimum amount of absorption of water. The quantities of dry 
natter formed in the plants under observation were: rye, 235°5 grams ; 
lecules HHMI lurley, 431 grams ; wheat, 459, and oats 569 grams. These experi- 
‘id does $M nents offer an explanation of much that has been inexplicable in 
aust be ey agriculture ; the stronger solutions may be compared to a 
to dis- vy soil which has been well worked and manured, whilst the dilute 
by the Hi wlatiors resemble a poor, light sandy soil. Plants growing on the 
3 elimi- Gi wils which have been heavily manured, and are therefore rich 
also a insoluble material, are smaller, feebler, slower growing, and richer 
cose is Min ash than if they had grown upon less rich soils; the roots remain 
f form- Gi dort, and do not cover much ground; heavy manuring on such soils 
support Ms therefore a loss, as is also deep ploughing; on the other hand, in 
ducing Gj wre open and poorer soils the roots extend themselves further, ab- 
all its Hi wrbing a much greater quantity of water so as to provide food for the 
s when Mii tlant; if then there is a sufficiency of food in the soil, the yield will 
formed Gi ke satisfactory, and this is why light sandy soils are remunerative in 
author GM ret seasons, and why some plauts flourish only on certain soils. 
oval of "BE. W. P 


ition of Wl Ash of Cereals. By E. R. Morrrz and A. Harriey (Bied. Centr., 
lume of Ie, 573). 


solutely 
y. P, 
In the Ash. 

ry for Water. | Ash. 
om ex- | , 
tions of | P,O;. | MgO. | = Ca0. K,0. 
vats are | 
1 of the miey....| 13°7 | 2°76 | 25°3—38°8 | 2-9—11 | 1°2—4°2 | 19:8—87°2 
ordance Ww steee 14°04 | 2°34 60°2 4°25 7-2 20 +2 
jition is sees) 14°26 | 1-02 53°7 | 18°6 06 28-4 

been At: 16°89 | 3°92 | 14°5—29°2 | 5-9—8-2 | 1 38—8°35 | 13-1—24°3 
AS nh | 
f plant 
a yiels, E. W. P. 


a large Percentage of Potassium Carbonate and Phosphoric Acid in 
on the ij Wood Ashes. By Nusswxr (Bied. Centr., 1882, 490). 


. 
ae ee ee 
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Beech. Scotch fir. Pine. 
a Fir 
Oak. bark. 
Sticks. | Logs. Sticks. | Logs. | Wood.| Bark. 
Pot. carbonate...| 16°4 | 15°1 | 84; 15°1 |17°0} 86] 2:0 3°4 
Phosphoric acid... 75 11°6 | 3°4 6°2 6°0| 7°6| 84 2°2 
E. W. P. 


Experiments at Grignon in 1881. By P. P. Dénérar (Biel. 
Centr., 1882, 445—452).—The crops of sainfoin were smaller than 
those obtained in 1880. It does not appear that the influence of sul- 
phuric acid is harmless, and the potassium sulphate plots have borne 
a smaller crop than the unmanured plots. Peat was not of advantage. 
It is better to plough in farmyard manure than to top-dress with it, 
or with nitre or ammonium sulphate, as its after-action is more cer- 
tain. On the plots which in 1881 bore wheat, and had in the pre. 
vious five years grown potatoes variously manured, the best yield was 
obtained from those which had been heavily manured with farm- 
yard manure. Peat and potassium sulphate produced no after-action. 
The best yield was from farmyard manure ploughed in during the 
previous year. Those roots which received no manure in 18él, but 
farmyard manure in 1880, were the largest crops except those treated 
with farmyard manure in 1880 and nitre in 1881. The best manure 
for oats was found to be farmyard and nitre. The powerful influence 
of potassium sulphate on maize was probably due to the abundance of 
humus, and this view is supported by the results obtained from peat 


and potassium sulphate. The after-action of nitre was small. — 


Cultivation without Animal Manures. By Scurnpver (Biel. 
Centr., 1882, 568).—In Eschershausen, a farm whose soil is rich in 
alkalis has for 20 years past been manured only with artificials. The 
crops have always been good, and only a falling off in straw has been 
noticed when “silica” plants have been grown for 4—5 years con- 
secutively, but the original yield has been obtained if a “lime 
plant has been introduced into the rotation. E. W. P. 


Influence of Superphosphates on the Percentage of Sugar 
in Beet. By F. Jacquemart (Bied. Centr., 1882, 566).—According 
to Pellet, every 100 parts of sugar in the roots are accompanied by 
1 part P.O;; hence the author concludes that superphosphate must 
be applied in quantities proportional to the expected yield; 50,000 
kilos. roots producing 6000 kilos. sugar per hectare requiring 528 
kilos. of 12 per. cent. superphosphate. K. W. P, 


Manuring of Sugar-beet. By V. Tuiussen (Bied. Centr., 1882, 
520).—To compare the values of Chili saltpetre and Mejillones 
guano as manure for sugar-beet on marshy lands, plots were chosen 
which had borne barley or potatoes during the previous seasol 
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Vejillones guano had no effect on the quantity, but the quality was 
ly improved ; on the other hand, Chili saltpetre, although some- 
what lowering the quality, so raised the yield that this manure was 
by far the more profitable of the two. A mixture of the two manures 
mised the yield considerably, but the quotient of purity was greatly 
lowered. EK. W. P. 
3° 
23 Composition of Soil deposited by the Water employed for 
Washing Sugar-beet. (Died. Centr., 1882, 568.)—The mud left in 
V. P. the washing vessels is by no means so valuable as is generally sup- 
, , but still it is good enough to be put back on the land, or if the 
felds are distant, it may be mixed with liquid manure, blood, &c. 
er than E. W. P 
of sul- ; a tele gc 


e borne Value and Composition of Sheep-dung. By E. Lecourrux 
‘antage. (Bied. Oentr., 1882, 564).—The cost of preparation of the above 
with it, manure was at the rate of 18°72 francs per 1000 kilos., but the value 
bre cer- of the manure, giving the various constituents their market value, was 
he pre- 21:34 francs. The “‘fference in favour of the natural product shows 
eld was itto be a cheaper manure than the ordinary artificials. The compo- 


1 farm- sition of the sheep’s dung as compared with that of oxen was as fol- 
-action. lows :— 


"ing the Sheep. Oxen. 
81, but eS 71-00 83°61 
treated Nitrogen .......... 0°65 0-20 
manure Phosphoric acid...... 0°16 Orll 
iflnence eee 0°59 0:27 
ance of E. W. P. 
t 
ti Composition of Superphosphates. By P. pu Gasparin (Bied. 
v.P. Centr, 1882, 565).—Superphosphates produce a great effect on the 
meadow lands of south-eastern France, even when 40 per cent of 
; (Bied. Gi calcium carbonate is present in the soil, The crude phosphates— 


rich in J those employed in the manufacture of the soluble phosphate—contain 
s. The #s much as 42°8 per cent. of ferric oxide, but some organic matter is 
as been wed in their preparation, which shows itself by an odour resembling 
TS Col- Gl acetic acid when the superphosphates are dried, and the analyses show 
“ lime that of the 12 parts of phosphoric acid present 10 parts exist as the 
y. P. free acid; lime and iron are as sulphates, and part of the sulphuric 
teid is free: when the phosphate is treated with alcohol, the iron is 
Sugar WH irought into solution by means of the above-mentioned organic 
cording Wi natter, E. W. P. 
nied by 
e must Manuring Experiments with Soluble and Insoluble Phos- 
50,000 MM Phates. By A. Vincker (Bied. Centr., 1882, 521—525).—The ex- 
ng 528 @% perimental field at Woburn was manured with various forms of 
A? phosphates and farmyard manure in various quantities. The results 
vith turnips showed that finely ground coprolites and Redonda phos- 
, 1882, HM phate considerably raised the yield above that of the unmanured plot, 
jillones @J @d the yield with soluble phosphates was still higher. Heavy appli- 
chosen @j “bons of farmyard manure were not more successful than half the 
seasou. Mj Wantity with crude or soluble phosphates in addition ; the best re- 
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sults were obtained by the use of superphosphate and guano. In 188] 
barley and red clover were sown on the same plots without additional 
manure, and we find that there was no remarkable difference between 
any of the plots. The best yield was from the heavy dressing of dung; 
and soluble phosphates gave better results in this second season than 
crude phosphates. E. W. P. 


Phosphoric Acid in Peruvian Guano. By W. Averny 
(Bied. Centr., 1882, 566).—Ammonia is not present in guano in q 
volatile form, and the greater part of the phosphoric acid is present 
as mono- and bi-basic salts of magnesia, lime, and the alkalis. The 
action of sulphuric acid on guano is merely to remove chlorine, and 
causes the loss of 1 per cent. N present in an oxidised condition, and 
it also destroys valuable organic matter. E. W. P. 


Gypsum Manures. By J. Kira (Bied. Centr., 1882, 567)~ 
Gypsum residues from superphosphate factories contain about 2 per 
cent. P,O; and 50 per cent. CaSO,, and residues from potash factories 
also contain 30 per cent. gypsum, as well as free lime, calcium carbo. 
nate, and 4—5 per cent. potash; but it sometimes happens that 22 per 
cent. calcium sulphite and thiosulphate is present, which renders these 
residues useless as manures. E. W. P. 


Analytical Chemistry. 


Conversion of Organic Nitrogen into Ammonia. By H. 
Grovven (Bied. Centr., 1882, 568).—According to this patent, steam 
heated to 400—700° is passed over the heated nitrogenous orgavic 
substance. The nitrogen is partially converted into ammonium cat- 
bonate, partially into higher nitrogenous compounds, bat no nitrogen 
is set free. The vapour is then passed over a layer of Grouvens 
‘contact mass,” which completes the transformation into ammonia, 
and destroys all hydrocarbons, so that the issuing gas may be absorbed 
by acid without the production of a coloured liquid. ‘This method 
may be used for nitrogen determination by using a porcelain boat 
an iron tube to contain the substance. E. W. P. 


Detection of Chloride of Lime in Water. By A. A. Nest 
(Chem. News, 46, 43).—The test solution is prepared by dissolving 
100 grains of potassium iodide in 16 ounces of boiling water ; 100 grains 
of starch in 1 ounce of cold water are gradually added, and the whole 8 
boiled for 30 minutes. This solution is added in decreasing quantities to 
the water, beginning with 5 c.c.; the final quantity added, if the previous 
portions have shown no reaction, being 0°1 c.c., as it is found that the 
smaller the quantity of chlorine present the smaller is the quantity 
of test required to exhibit it. By this means ;35 grain “a 
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Alorine” can be detected in a gallon. This process is intended for 
ie examination of streams polluted by paper mills. EK. W. P. 


Decomposition of Nitrous and Nitric Oxides by Heat. 
ByA. Wacner (Zeits. Anal. Chem., 21, 374—380).—The estimation 
nitrous oxide in mixtures of gases presents great difficulties, but 
ie author has worked out a method which answers this purpose: it 
qusists in passing the gaseous mixture, which must be quite free 
fom oxygen, through a combustion tube containing a mixture of pure 
thromic oxide and sodium carbonate heated to redness. 1 c.c. of N,O 
aidises 2°283 mgrm. of chromic oxide to chromic acid, the amount of 
shich is afterwards estimated, preferably by Rose’s method. 

Pure nitric oxide is not decomposed by chromic oxide, but when 
nixed with nitrous oxide, equal volumes of the gases are decomposed, 


30+ NO = NO, + 2N = 3N + 20. 


New and Expeditious Method for the Determination of 
Nitrites under various Circumstances. By E. W. Davy (Chem. 
News, 46, 1).— By this process, based on the oxidation of gallic acid 
by nitrous acid, small quantities of nitrites may be estimated, the 
presence of nitrates not interfering. A mixture of 25 c.c. of the 
mater to be examined and 1—2 c.c. of gallic acid solution is heated in 
atest-tube with a few drops of hydrochloric or sulphuric acid, and 
then the coloured liquid has cooled it is compared with the colour 
prodnced by a mixture of standard acid and nitrite solutions under 
lke conditions. The presence of organic matter and salts has no 
diect on the colour. If iron be present, it must be separated by am- 
nonia before the addition of gallic acid. The gallic acid solution is a 
saturated one, rendered colourless by charcoal; the addition of sul- 
jlurie or hydrochloric acid prevents the change of colour which may 
take place after keeping. The standard alkaline nitrite solation is 
prepared by decomposing silver nitrite by sodium chloride: 0°406 gram 
if the silvér nitrite is decomposed, and the solution made up to 1 litre, 
and of this when clear 100 c.c. is diluted to 1000 c.c., of which 1 e.c. 
Bequivalent to 0°01 gram N,O;. This is the method described in 
Frnkland’s Water Analysis, but the author prefers a solution of 
double the strength. He has also made use of a solution prepared 
by dissolving commercial potassium nitrite in alcohol, as by this sol- 
vent only the nitrite is removed, and the nitrate remains undissolved. 
This new method compares favourably with Griess’s ; when the nitrites 
we in large quantities, Griess’s process gives a more decided reaction. 
he reagents are easily procured, whereas phenyldiamine is only ob- 
tuned with difficulty. The exact limits of the indication have not 
ven determined as yet, but 1 part acid in 20,000,000 parts of water 
tu be readily detected. E. W. P. 


Estimation of Nitric Nitrogen. By J. B. Kiywear (Chem. 
News, 46, 33).—The reduction of nitrates and nitrites, and conversion 
into ammonia by means of zine and sulphuric acid, may be accurately 
«complished if the solutions are cold and dilute; but it is advisable 
use a half more of acid than is theoretically required, otherwise the 
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reaction is but slow; moreover, it is advantageous to fill the vessel 
with zinc, whereby much heat is erated, and the reaction is com. 
plete in 10 minutes; in all cases, the process must be stopped by ponr. 
ing off the liquid before the acid is saturated. The ammonia may be 
determined in an aliquot portion by Nessler-solution, but then the zine 
and acid must be pure. Lime and iven must be previously removed, 
Organic nitrogen does not affect the results. E. W. P. 


New Method for Determining Phosphoric Acid. By 
PrmBerton (Chem. News, 46, 4—7).—In this new method, a standard 
solution of ammonium molybdate is employed to precipitate the phos. 
phoric acid. The solution of molybdate is prepared by dissolving 
89-543 grams of ammonium molybdate in water, adding a little ammonia 
if the solution be not clear, and then making up to 1000 c.c.; each 
cubic centimetre then precipitates 3 mgrms. P,O;. The phosphate taken 
should only be about 1‘0 gram, and is to be dissolved in nitric acid; 
if silica is present, the solution must be evaporated to dryness, but the 
silica need not be filtered off; organic matter must be destroyed by 
ignition, and subsequent oxidation by nitric acid. The solution is 
then neutralised with ammonia, and 10 grams ammonium nitrate are 
added ; then after heating to above 60°, the molybdate solution is ran 
in, while the liquid is kept stirred ; after allowing the precipitate to 
settle, a further quantity of molybdate is added, and se on: for the 
final precipitation, a small quantity may be removed and tested, as in 
other well-known methods. This process is not adapted for the estima- 
tion of phosphorus in iron ores, as the ferric nitrate shows a some- 
what peculiar behaviour on addition of molybdate. In phosphates 
containing much iron, ammonia is added to the yellow solution until 
the colour begins to darken, and then 2 e.c. of nitric acid (1'4)). 
Citric, tartaric, and oxalic acids interfere, but oxalic acid, if present, 
may be oxidised by permanganate. A single analysis requires about 
an hour. E. W. P. 


Estimation of Phosphoric Acid by the Molybdic Method 
‘By Srinxer, T. Werzke, and P. Wacner (Zeits. Anal. Chem., 21, 
353—368).—The following are.the details of the method, founded on 
a most detailed and careful investigation :— 

20 to 25 c.c. of the phosphate solution, which must be free from 
silica, and which should contain from 0°1 to 0°2 gram P,O,, are mixed 
with so much of a concentrated solution of ammonium nitrate and of 
molybdic solution, that the total mixed fluid contains 15 per cent. 
ammonium nitrate, and not less than 50 c.c. molybdie solution to each 
0-1 gram P.O;. The whole is then heated in a water-bath to 80—%", 
allowed to stand for one hour, filtered, and the precipitate washed with 
‘‘ dilute ammonium nitrate solution.” This precipitate is dissolved on 
the filter in 2°5 per cent. ammonia, the solution being collected in the 
beaker in which the precipitation took place. The whole bulk of the 
filtrate should amount to about 75 c.c. For 0:1 gram POs, 10 ce. 
magnesia mixture is then added, drop by drop, with constant stirring. 
After two hours the precipitate is filtered off, washed with a 2 pet 
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gat. ammonia solution, until every trace of chlorine is removed, dried, 
ad ignited separately from the filter, the crucible being heated for 
\) minutes with the flame of a Bunsen lamp, and 5 minutes by means 


1e vessel 
| 18 com. 


: ante f the blowpipe. 
th y, The strength of the various solutions referred to is as follows :— 
calek Molybdic solution, 150 grams ammonium molybdate, dissolved in 


W.P. _ made up to 1 litre, and poured into 1 litre of nitric acid of 
2 sp. gr. 
ieeteated ammonium nitrate solution containing 750 grams of the 
By H. alt in 1 litre. 
standard Dilute ammonium nitrate solution containing 100 grams of the salt 
he phos. litre. 
nd Ftiepesis mixture: 55 grams crystallised magnesium chloride, and 
:mmonia 7) grams ammonium chloride, dissolved in 1 litre of 2°5 per cent. 
c.; each wmonia solution. O. H. 
ate taken 
ric acid ; Determination of Reverted Phosphates. By T. S. Grappine 
, butthe HE (Chem. News, 46, 18—21, 31—33).—The term “ reverted ” phosphate 
oyed by MMM is not capable of strict chemical definition, and must be considered 
lution is refer to such as have been originally soluble, but have returned to 
rate are the insoluble condition ; the causes of this reversion are various, and 
n is ran 9m must be considered as lying close to the border line separating 
pitate to 7 wluble from insoluble, or else widely separated and different in solu- 
for the 9 tility from the original insoluble form. The object of the inquiry 
ed, as in has been to find a method of separation that shall recognise them. 
> estima- fifteen series of experiments were made, and they demonstrate the 
a some- 9M various circumstances which cause the varying results so frequently 
osphates WM obtained by analysis. Apatite, S. Carolina rock, bone-ash, Navassa 
ion until md Curagod phosphates, were examined, and it was found that the 
1 (1:40). GBM percentage of phosphate dissolved increases very largely with increase 
present, if the solvent, or with decrease of substance taken for analysis; the 
es about @% wlvent being 50 c.c. ammonium citrate solution, sp. gr. 1:09; time, 
W. P. i) minutes; temperature, 35°. As all these phosphates are soluble 
nore or less, it follows that errors must arise in the estimation of 
Method. ig “uble phosphoric acid in supers containing undecomposed _trical- 
em., 21, fq °™ phosphate, for a portion of the tricalcium salt being dissolved, 
nded on My “mount would be reported as “ reverted.” The same results were 
tbiained when using ammonium oxalate as a solvent. Increase of 
ee from temperature is accompanied by increase of solvent power of the 
-o mixed Ma “ent. Owing to the solution of raw phosphates by oxalate and 
e and of My “te solutions, Gruppe and Tollens recommended the employment 
er cent. tf a 0°25 per cent. citric acid solution, as this, so they considered, dis- 
. to each wlved like quantities of the raw material, but the author shows that 
g0—90°, ME “8 quite incorrect. The action of different solvents of the di- and 
hed with jg "basic phosphates was studied; these salts were prepared by pre- 
olved on Mm “Ptation, and mixed with calcium sulphate, so as to imitate the con- 
d in the Mf “tons under which they are found in supers; time, 30 minutes ; 
Ik of the My “perature, 40°. Citrate solution dissolves both forms pertectly, 
, 10 ce. whilst citric acid only dissolves half the quantity of the dicalcium 
stirring. ult that it does of the tricalcium ; and dilute hydrochloric is very un- 
a 2 per ‘ecessful, but weak ammonium oxalate is very vigorous. The action 
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of citrate and oxalate on a superphosphate, made from Na 
showed that so long as the temperature remained low (35°), the same 
amount of phosphoric acid was removed in both -cases, but if the tem. 
perature was high, 70°, as in the “ Cincinnati” method, a much larger 
percentage of phosphate was dissolved by both solutions, and the 
citrate dissolved more than the oxalate; the cause of this is either 
that the insoluble material is dissolved to a greater extent at the 
higher temperature, or else there is a form of reverted phosphate 
present whici: is not taken up at the lower temperature ; an experi- 
ment proved that the rise of temperature had but small effect on the 
solution, therefore some form of reverted phosphate must be present, 
and arguing from the previous experiments, it must be the reverted 
phosphate of iron and alumina. A further set of experiments proved 
that these phosphates were more readily decomposed at 70°, and that 
for them citrate was the best solvent ; as ammonium oxalate is decom- 
posed at a high temperature, the solution becoming acid, it is neces. 

to conduct the solutions in stoppered flasks. It is evident then 
that some of the discrepancies in analytical results are in part due to 
the fact that citrate is but an imperfect solvent, the error increasing 
as larger quantities of phosphates are employed ; also the discrepancy 
is due to the solvent action of the citrate on the crude phosphate, a 
larger percentage being dissolved when smaller quantities are taken. 
The latter cause cannot be overcome, nor is it desirable that it should 
be, as the purpose of the analysis is to show the amount of phosphate 
which can be dissolved by the liquids of the soil. It seems then neces. 
sary to fix the amounts of substance to be taken for analysis, so that 
the citrate shall dissolve such a percentage of the undecomposed rock 
in the super as shall, when reported as reverted phosphate, be a fair 
equivalent of its agricultural value. A modification of Fresenius’ 
method, consisting of the use of a higher temperature, will meet the 
requirements of the case, provided care is taken to guard against 
acidity of the solvent. E. W. P. 


fe 
H 
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Percentage of Sulphuric Acid in Red Wines. By J. Nesstrr 
(Bied. Centr., 1882, 556).—The percentage of sulphuric acid reckoned 
as the potassium salt varies between 0°04 and 0°12; should the per- 
centage rise higher, to 0°26, the extra amount will be due to the 
sulphur employed in the purification of the casks. A normal wine 
therefore contains cnly 1:3 gram K,SO, per litre, and the wine ought 
not to be sold if there be 1‘9 gram present. E. W. P. 


Report on the Processes of Claesson and Reis for the Deter- 
minations and Separations of Metal by Electrolysis. By V. 
Francken (Chem. News, 46, 105—107).—To obtain accurate results, 
the methods recommended must be carried out most exactly. For the 
determination of cobalt, an excess of neutral potassium oxalate must 
be added, but as the oxalate is gradually decomposed by the cur- 
rent, cobalt carbonate is deposited with the metal; this precipitate 
must be removed by cautious addition of oxalic or sulphuric « 
The deposition of the metal is, however, more rapid if ammonium 
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‘avassa, malate replaces the potassium salt, but no more should be added than 
le same s necessary to form the soluble double salt. There is deposited with 
he tem. the metal a red insoluble oxide which is but slowly reduced ; to pre- 
1 larger vent this, the liquid to which an excess of oxalate has been added is 
nd the jated, and a further addition of 3—4 grams of solid salt is made. 
3 either The cobalt forms a grey adhesive coating, which must be well washed 
at the with water, alcohol, and ether, and then dried at 100°. Nickel is 
»sphate «timated in a similar manner. In the determination of iron, the 
experi- ciloride or sulphate, with excess of ammonium oxalate, may be 
on the wed, and in the reduced state it does not readily oxidise. Zine, 
resent, ted as above, adheres firmly to the electrode, and cannot be 
verted removed by dilute acids, but can be detached by heating the capsule 
proved redness, and treating the residue with fresh acid. The precipita- 
id that tion of manganese is complete only when but little nitric acid is used ; 
decom- the presence of potassium oxalate causes separation of the peroxide, 
neces wi this oxide is not firmly attached to the electrode, so that it 
it: then must be separated by filtration, and converted by heat into Mn,Q,. 
due to Ammonium oxalate must be added to bismuth nitrate solution, but 
easing wme peroxide is formed which is but slowly reduced; great care in 
epancy rmoving all water by alcohol and ether must be exercised, so as to pre- 
hate, a vent oxidation. The electrolytic deposition of lead cannot be recom- 
taken. mended. Copper separates from an ammonium oxalate solution with 
should great ease and accuracy. Cadmium forms a grey coating, which, 
sphate although not adhering firmly, can be removed without loss if washed 
neces. cautiously. Tin separates from the solution of chloride or oxalate as 
30 that afine grey coating. Antimony separates as a fine light grey firmly 
d rock adhering precipitate from solutions to which sulphuretted hydrogen 
a fair has been added; if the solution be acid, ammonia or ammonium 
senius’ sulphide in excess is added: ammonium sulphate accelerates the 
et the reduction. Arsenic cannot be separated quantitatively. Jron and 
gainst nanganese cau only be separated if the formation of the manganese 
i. peroxide is prevented until the greater part of the iron has been pre- 
apitated ; the presence of ammonium oxalate affects this result. If 
the oxalate has been decomposed before the end of the precipitation, 
rit ind this is shown by the formation of a pink colour, heat must be 
‘kone applied, and 3—4 grams of oxalate added. if the quantity of man- 
e ganese is small, it appears as peroxide at the positive electrode, but if 
’ -” the proportion of manganese is double that of the iron, then the per- 
bir oxide must be dissolved in oxalic acid, without interruption of the 
~ current, so as to effect complete separation. The precipitation of 
ack manganese from the solution of oxalate as peroxide is not quantita- 
tive: therefore the liquid holding the greater part of the manganese 
eter. Ti peroxide in suspension, must be boiled, so as to decompose the am- 
By V. monium carbonate, and then neutralised with nitric acid, after which 
esults, the metal must be precipitated as sulphide. Iron and alumina are 
or the eparated so long as the ammonium oxalate is in excess of the car- 
- must bonate formed by electrolysis; as in the previous cases, an excess of 
) om oxalate (3 grams per 0°l gram oxide) is added to the solution of the 
pitate double oxalates, and the mixture is electrolysed whilst hot. If the 
acid. domina is in excess of the iron, the same precautions must be taken 
onium sin the case of manganese. EK. W. P. 
YOu, XLII, 4¢t 


me en ace ee al ee res re a a gig o<. 


1322 ABSTRACTS OF CHEMICAL PAPERS, 


Influence of Gum Arabic in certain Chemical Reactions, 
By J. Lerorr and P. Turpautr (J. Pharm. Chim. [5), 6, 169—174) 
—Mercuric sulphide is rapidly precipitated when mercuric chloride is 
added to the sulphur springs at Bagnéres de Luchon, but if to the 
waters solutions of gum arabic, sarsaparilla, wild pansy, beef tea, 
albumin, or apple jelly be added, no precipitation will take place on 
addition of mercuric chloride. 

It was thought interesting to study the solvent action of gum 
arabic on the sulphides of other metals with the view of ascertaini 
whether this property is peculiar to the waters of Luchon. At first 
the non-precipitation of mercuric chloride was attributed to the 
viscosity of the solution, but this is disproved by the fact that if gum 
arabic be replaced by glycerol, a precipitate is produced. 

Decinormal solutions of sodium sulphide and different metallic salts 
and a solution of gum arabic (1 to 2), were prepared. In each case 
10 c.c. of the metallic solution were treated with 3 c.c. of the gum 
solution; and to another equal volume, 3 c.c. of distilled water was 
added. To each of these, 10 c.c. of the sulphide solution was added 
with the following results :— 


Without gum. With gum. 


Lead acetate ........eeeeeeee Black precipitate. Brown solution. 
Silver nitrate ..............-- ai Black i 
Ferrous sulphate ..........-- 


Manganese sulphate .......... | Flesh-coloured precipitate. | Light brown solution. 
Mercurie chloride............ Black > Dark 

Copper sulphate ............. id ; Fr s 

Zine sulphate................| White res Colourless jo 
Antimony trichloride + HCl ..| Orange - Orange-coloured ,, 
Arsenic trioxide..............| Lemon-yellow se Lemon-yellow , 


Under the above conditions, gum arabic prevents the precipitation of 
metallic sulphides, but in more concentrated solutions, or in presence 
of very small quantities of gum, precipitation, more or less incomplete, 
takes place. 

Metallic hydrates, in presence of gum arabic, behave in a similar 
manner to the sulphides. 

The formation of other precipitates is also prevented, as that of 
calcium phosphate in neutral solutions, uranium ferrocyanide, and 
ferric hydrate when a dilute solution of ferric chloride is treated with 
ammonia. The alkaloids, quinine, cinchonine, morphine, strychnine, 
brucine, veratrine, are not precipitated by phosphomolybdie acid, 
potassium mercuric iodide, or tannin, in presence of gum arabic. 1 
non-precipitation of dilute solutions in presence of gum arabic 's 
however, not absolutely general, lead iodide, mercuric iodide, barium 
sulphate, and lead carbonate being precipitated in presence of the 
gum, although more slowly than when it is absent. 

The intense colorations produced on adding the reagent to the 
metallic solutions containing gum, shows that a reaction has taken 
place; it therefore remains to be proved whether the precipitation ® 
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gable in gum arabic or held in suspension in an exceedingly fine 
date of division. The authors are inclined to think the latter is the 
pore probable, since concentrated solutions of gum arabic fail to dis- 
give the precipitated substances even when recently formed. 

From a physiological point of view, this solvent action is interesting, 
ince it throws a light upon the existence of insoluble bodies, such 
ss phosphates, oxide of iron, &c., in solution in the animal and 
regetable juices. 

Itis important to notice that the ordinary method of estimating 
gm arabic by precipitation with lead acetate and decomposing the 
jad compound with sulphuretted hydrogen, cannot yield accurate 
rslts. It is better to decompose the lead compound by boiling it 
rith a concentrated solution of ammonium carbonate. 

L. T. O'S. 


Titration of Ferrous Oxide with Permanganate in Presence 
df Hydrochloric Acid. By F. Kesster (Zeits. Anal. Chem., 21, 
$81—383).—Priority is claimed by the author over C. Zimmermann, 
rho recently proposed to avoid the disturbing influence of hydro- 
dloric acid in permanganate titrations, by adding an excess of 
mnganous sulphate; the observation, with a possible explanation of 
the process, having been published by Kessler 20 years ago (Annalen, 
8, 48). O. H. 


Separation of Gallium. By L. pe Borspaupran (Compt. rend., 
%, 157—160 ; see also this vol., p. 857).—The separation of gallium 
fom nickel or cobalt by means of potassium hydroxide is not very 
atisfactory, since the precipitated nickel or cobalt hydrate obstinately 
wiains small quantities of gallium. Calcium and barium carbonates 
precipitate small quantities of cobalt and nickel oxides, in addition to 
nilium oxide. Good results are obtained by prolonged ebullition of 
the strongly ammoniacal solution, if a sufficient quantity of ammo- 
tum chloride is present. The precipitated gallium hydroxide usually 
‘tains small quantities of nickel or cobalt, which may be removed by 
impetition of the process. Good results are also obtained with cupric 
iydroxide, or with metallic copper and cuprous oxide. 
Gallium may be separated from thallium by several methods, viz. :— 
(l. By prolonged ebullition of the ammoniacal solution (sulphate, 
thloride, or nitrate) after reduction with sulphurous acid. (2.) By 
fecipitation with calcium or barium carbonate in the cold, after 
tduction with sulphurous acid: the calcium carbonate may also be 
‘ployed with a warm solution, but the precipitate then contains 
“me thallium. (3.) If the quantity of thallium present is not too 
feat, the gallium may be precipitated by means of potassium ferro- 
‘anide in presence of hydrochloric acid: the precipitate is dissolved 
"Potassium hydroxide, a small quantity of freshly prepared ammo- 
uum sulphide added, the thallium sulphide filtered off, and the filtrate 
“neentrated and mixed with a large excess of hydrochloric acid and 
‘little potassium ferrocyanide. (4.) The thallium may be precipi- 
ted as platinochloride in presence of alcohol and hydrochloric acid, 
t the separation is not complete. (5.) The best results are 
4¢2 
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obtained with cupric hydroxide after reduction with sulphurons avid, 
or with metallic copper and cuprous oxide. C. HB. 


Estimation and Separation of Antimony and Tin. By 4 
Weiter (Annalen, 213, 364—369).—The method employed is the 
same as that.of Herroun (this vol. 661). Numerous analyses 
given showing-its accuraey. A. J. G. 


Determination of Organic Matter in Potable Water. By | 
W. Matuer (Chem. News, 46, 63—66, 72—75, 90—92, 101—]0 
108—112).—This investigation was instituted at the instance of the 
American Government, and is here given in abstract: the full repo 
has not yet been published. The object was to examine the chief 
processes employed for estimating the organic matter, to test the 
absolute and relative accuracy of the results obtained by these pr 
cesses, and to ascertain the nature and scope of the practical conclu 
sions which may be seeured. The processes employed were the 
“combustion,” “albuminoid ammonia,” and the “ permanganate” 
suggested by Forchhammer, but in the form advocated by Tidy. The 
waters examined were of various qualities, good and contaminated 
more or less, and artificially-prepared water containing animal 
vegetable matter. Each analysis was made in triplicate, and the firs 
portion of the report gives an account of the amount of concor(anes 
observed between the analyses of each sample as obtained by each 
individual process; in the combustion process, there was found at 
average departure from the mean of an individual determination for 
organic carbon 2°89 per cent., for nitregen 7°09 per cent., but the de 
parture in some cases far exceeds these figures ; however, we find th 
the results of the combustion process are less trustworthy for nitroge 
than for carbon. The average departure from the mean in the albu 
minoid ammonia process was: free ammonia, 223 per cent.; albami 
noid ammonia, 3°62 per cent. In Tidy’s process the average divergene 
was: for oxygen consumed in one heur, 1'09 per cent.; for oxyge 
consumed in -three hours, 0°56 per cent., showing a greater irres 
larity during the early stage than later. The permanganate yielé 
therefore, the most closely concordant results, whilst the combust 
process yields the least. 

Extent of Agreement of the Results Obtained by the Different Pn 
cesses with the (Quantities of Organic Constituents known to be Actuatt 
Preseut.—The loss of.carbon by the combustion process is considerable 
and there is a strong tendency to excess of nitrogen; the loss ¢ 
carbon is supposed to be.dne to the evaporation of volatile substanc 
such as butyric and valerie acids which have been shown 
present in some contaminated waters; the excess of nitrogen is daet 
the presence of ammonia compounds given off by the gas flame 
the neighbourhood of the emgerens liquid; for although carefull 
covered, yet there is still a slight communication with the outside al 
by means of the notch in the rim of the water-bath for the passage? 

the feed-flask neck. Suggestieus are made so as to show how 
access of ammonia may be prevented by evaporating the water by steal 
by evaporating the water in a vacuum, &c. The loss of nitroges 
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Wanklyn’s process is due to volatilisation of the amines during the 
jst distillation, and as these compounds are not indicated by Nessler, 
hey escape detection as “free” or as “albuminoid” ammonia. In 
order, therefore, to diminish this loss, a separate distillation should 
ie made with alkaline permanganate added at once ; also to avoid the 
meertain ending of the collection of ammonia, the distillation should 
not be stopped until the last measure of distillate contains less than 
| per cent. of the whole ammonia already cvlleeted; several other 
iterations in the details of the process are also recommended. The 
walytical figures obtained by Tidy’s process show that the putrescent 
abstances are accurately determined, but not so the non-putrescent, 
ss their oxidation by cold permanganate is so slow; on the other 
jand, by Kubel’s method (oxidation at 100°), a loss of volatile matter 
weurs; it is proposed, therefore, to extend the time of oxidation to 
y these pro 12 or 24 hours at a temperature of 20°, examinations of the amount 
tical conclu. of oxidation being made at intervals of 1, 3, 6, and 9 hours. 

: Effect on the Results of the Different Processes by Varying the Extent 
if Dilution of the same Organic Substances in Water.—Under this 
heading, we find that the weaker the solution, the greater is the loss 
of carbon during evaporation, but the greater is the gain in nitrogen ; 
hence, when applying Frankland’s ratio C: N to a dilute water, the 
polation would appear to be of animal origin; but the stronger the 
water is, the greater will be the tendency to refer the contamination 
toa vegetable source. In ref sence to Wanklyn’s process, the weaker 
the solutions are, the higher are the results obtained for ammonia in- 
bth forms. The influence of dilution on Tidy’s process is far less 
marked, but stronger solutions require somewhat less oxygen than is 
required by calculation. Among the special conclusions drawn con- 
erning Frankland’s process, we find that the formation of sulphuric 
wid from the sulphurous acid added during evaporation is of more 
frequent occurrence than is generally supposed. The combustion 
process, in its present form, cannot be considered as determining the 
carbon and nitrogen in water absolutely, as it is but as a method of 
approximation ; but in many cases its indications of organie carbon are 
nore valuable than those of the permanganate process, and its results 
for organic nitrogen more valuable than the indications afforded by 
the albuminoid ammonia process. The value of Wanklyn’s process 
depends more on watching the rate and progress of evolution of the 
‘mmonia, than upon the determination of the total amount. The 
results obtained by Tidy’s process are liable to variation with atmo- 
spheric temperature at the time of examination, and the amount of 
oxygen consumed is not a measure of the carbon present. The value 
of the results depends, as in the ammonia process, more on watching: 
the rate and progress of the oxidation, than on the absolute amount of. 
oxygen consumed. 

General Remarks on other Chemical Determinations.—The estimation 
of total solids is liable to great error because of the large effect pro-. 
duced by slight differences in the dryness attained, or by atmospheric 
deposition on the platinum basin. Waters containing a high per- 
centage of nitrates generally contain but little ammonia; Frankland’s 
vew that nitrates are not found in waters deficient in oxygen is in 
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accordance with the results now obtained, with a few exceptions - 
nitrates are not always formed by reduction. 
As the amount of carbon and nitrogen is so excessively smal] jn 
any ordinary contaminated water, evil effects resulting from the us 
of such a watcr cannot be due to chemical compounds, but rather ty 
living organisms present at the same time; the presence of nitrates js 
not sufficient evidence for the condemnation of a water, but rather 
that of nitrites, which may be due to a special ferment, which is itself 
capable of propagating disease. From the presence of chlorides, con. 
tamination by animal or vegetable matter must only be determined 
with great caution. At present, attempts to determine the source of 
the contamination, whether animal or vegetable, have not been fol. 
lowed by very satisfactory results. Biological experiments show that 
such waters as are dangerous to animal life have a high C:N ratio, 
Tidy considers that the putrescent or easily oxidisable substances are 
of animal origin, whereas those less easily putrescent are vegetable 
matters ; the author does not wholly agree with him, as he finds that 
the proportionate consumption of oxygen within the first hour is 
rather greater for those waters containing vegetable than for those 
containing animal matter, whilst one of the co-workers in this investi- 
gation—Smart—considers that the gradual evolution of albuminoid 
ammonia (Wanklyn’s process) indicates organic matter, whether 
vegetable or animal, in a fresh condition, whereas a rapid evolution 
indicates putrescent organic matter. Finally, it is not possible to 
decide absolutely on the wholesomeness of a water by the mere esti- 
mation of organic matter. All samples should be examined without 
delay, as great changes may occur in the composition of the water, 
but samples should also be kept for 10 or 12 days, and then examined, 
and their composition compared with that of the fresh a 6 z 
‘Determination of Sulphur in Coal-gas. By O. Kyupiavca 
(Zeits. Anal. Chem., 21, 335—353).—Valeutin’s method and apparatus 
for sulphur estimation in gas is criticised and modified by the author. 
He dispenses with the gas-meter, the platinum tube, and potassium 
carbonate essential to Valentin’s method, and substitutes for them 
graduated aspirator, glass tubes, or platinised asbestos, and works on 
much smaller volumes of gas. Numerous results of test experiments 
are given. 


Flashing Point of Petroleum. By L. Lirpermann (Zeits. Anal. 
Chem., 21, 321—329 and 329—335).—Instead of the complicated and 
often imperfect contrivances now in use to ascertain the flashing point 
of petroleum, the author proposes to heat the hydrocarbon in a water- 
bath, and to blow air through the liquid, applying a light at intervals 
of every degree temperature. He furnishes numerous experimental 
data, showing that the amount of hydrocarbon employed does not 
influence the results, the latter being very constant. 

In the second paper, the author draws attention to the fact that in 
petroleum lamps, after the lamp has been alight for some time, the 
hydrocarbon becomes from 2°5° to 9° C. warmer at the top of the oil 
vessel nearest to the flame than at the bottom. The maximum of air 
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ture observed in Europe being 50° C., he concludes that 
oils intended for use in Europe should have a flashing point 
sat least 60°. O. H. 


ntitative Estimation of Fusel Oil in Brandy. By L. 
Wanquarvt (Ber., 15, 1661—1665).—The chloroform nsed in the 
gthor’s method for estimating fusel oil (Ber., 15, 1370, this vol., 
335) must be purified by treatment with potassium dichromate mixture. 
The presence of fusel oil in brandy can easily be detected by shaking 
He.c. of the diluted spirit with 15 c.c. of pure chloroform. The 
dloroform is decanted, washed once with water, and allowed to eva- 
prate at the ordinary temperature. Water containing 2 drops of 
alphuric acid is poured on the residue, sufficient potassium perman- 
te is added to impart a red coloration to the liquid, and the mix- 
fre is left in a closed vessel for 24 hours, when the odour of valeric 
«id will be perceptible, if the sample of brandy contains fusel oil. 
W. C. W. 
Estimation of Astringent Substances in Wines. By A. 
Garp (Compt. rend. 95, 185—187).—To absorb the tannin and 
luring matters, the author employs sheep-gut, such as is used for 
themanufacture of violin strings. The gut is well washed, freed from 
feign tissues, treated with alkalis, and bleached by the action of 
potassium permanganate and sulphurous acid. It is then twisted into 
wrds and again bleached by the action of gaseous sulphurous an- 
iydride. This treatment is precisely the same as that adopted in the 
peparation of violin strings, except that the final treatment with oil is 
omitted. 
From 3 to 5 grams of the gut-cords, the water in which has been 
meviously determined, are soaked in water for four or five hours, the 
ws untwisted, and the gut added to 100 cc. of wine previously 
lilated with water if necessary. After from 24 to 48 hours the 
vhole of the tannin and colouring matter is absorbed, whilst the 
ileohol, glycerol, gum, succinic acid, &c., remain in solution. The gut 
s removed, washed two or three times with distilled water, dried at 
%—40°, then transferred to a stoppered vessel, dried at 100°, and 
weighed. ‘The increase in weight of the dried gut gives the amount 
i{tannin and colouring matter contained in the wine. C. H. B. 


Detection of Adulterated or Artificial Honey. By Puayra- 
ReicheNAU (Died. Centr., 1882, 575).—In one-half of the sample of 
honey, the grape-sugar is to be estimated; in the other half, the 
ame substance must be devermined, after treatment of that portion 
vith 2 per cent. sulphuric acid; and in a separate portion dextrin is 
fo be precipitated by alcohol. The difference between the first and 
*cond estimation is so great that there is no difficulty in determining 
whether it is an adulterated sample. E. W. P. 


Analysis of Dynamite. By G. Luyox (Dingl. polyt. J., 245, 
ll—173).—The author mentions that the method of extracting 
uitroglycerol by means of solvents, and weighing it after drying, is 
known to give rise to errors, and is applicable only in the case of the 
‘mple guhr-dynamite. For the more complex dynamites, it is best to 
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determine the nitrogen present, which may be effected by the use of 
the author’s nitrometer for estimating acids, or the recently constructed 
nitrometer for the estimation of potassium nitrate (ibid., 243, 421) 
Nitroglycerol containing nitrocellulose may also be analysed in the 
nitrometer by dissolving a weighed sample in sulphuric acid an¢ 
sucking the solution into the apparatus. In this case, the total qnantit 
of nitrogen is obtained, the nitrogen present in the nitroglycerol being 
determined by treating in the nitrometer a certain quantity of the 
extract yielded by the dynamite to anhydrous ether. Dynamites pre- 
pared with cellulose, however, are more readily analysed by extraction 
with ether in a Soxhlet apparatus. For the estimation of the nitrogen 
in the so-cailed Trauzl dynamite (nitroglycerol, cellulose, and potas- 
sium nitrate) the following method is recommended :—About 10 grams 
are desiccated for 24 hours and the moisture is determined by the 
difference in weight. The mass is then extracted with anhydrous 
ether and the percentage dissolved is estimated by weighing the ex-§ 
tract which presumably consists of nitroglycerol. A small portion of 
this is analysed in the nitrometer and the percentage of pure nitro- 
glycerol calculated. The residue insoluble in ether is washed with hot 
water and weighed, having been previously dried at 70—80° and for 
24 hours in a desiccator. It consists of cellulose containing at times f 
nitrocellulose (1—2 per cent.). 
In conclusion, the anthor mentions that he made some experiments, 
and found that, unlike ethereal nitro-compounds, nitro-compounds 
when shaken with sulphuric acid and mercury do not evolve their 
nitrogen as nitric oxide. D. B. 


Creosote from Beech-tar. (Dingl. polyt. J., 245,91.) Accord- 
ing to Hartmann and Hauers, pure creosote from beech-wood tar 
consists of guaiacol and cresol, and forms a neutral clear pale yellow 
strongly refractive liquid having a smoky smell. Its sp. gr. is 1°07 
at 15°6°; it boils at 205—225° and dissolves in 200 parts of water. 
By mixing 2 c.c. of the creosote with 8 c.c. of water and 2 c.c. soda- 
ley (sp. gr. 1°33), a light yellow perfectly clear solution should be 
obtained, and a similar result with light petroleum. If the mixture 
does not dissolve, it indicates the presence of considerable quantities of 
phenol and cresol. By adding a few drops of water to the solution 
and shaking it vigorously, no separation should be effected. If it 
occurs, it may be recognised as an oily layer suspended between the 
petroleum and the water. In this case also, phenol and cresol are 
present, although in smaller quantities. If, on mixing the same sola- 
tion with about 4c.c. of a cold saturated solution of barium hydroxide, 
the petroleum assumes a blue colour and the aqueous solution turns 
red, the creosote contains oily bye-products. When a mixture of 
2 c.c. creosote and 2 c.c. collodion is shaken, no signs of a gelatinous 
precipitate should be observed. From a mixture of 9 c.c. glycerol of 
sp. gr. 1:25, 3 c.c. water, and 4 c.c. creosote, the latter separates com- 
pletely after a time. D. 


Action of Potassium Permanganate on Benzoic Acid, &c. 
By C. Leuxen (Arch. Pharm. [3], 20, 518—524),—The author worked 
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with a solution containing 23°5 grams potassium permanganate and 
300 grams pure sodium hydroxide to the litre. He found that 
tl gram of chemically pure benzoic acid used 0°4 c.c. of this solution ; 
other iess pure samples of benzoic acid required somewhat more. 

The author confirms Schneider (Pharm. Zeitung, 1882, 273) in his 
satement that 0°01 gram of vanillin requires 0°051 gram potassium 
permanganate (the author found 0:06). This agrees with a complete 
oxidation of vanillin. Salicylic acid offers another example of com- 
plete oxidation by potassium permanganate. F. L. T. 


Estimation of Tartaric Acid in Tartar and in Wine Lees. 
By P. Cartes (J. Pharm. Chim. (5), 5, 604—606).—The method of 
estimating the value of tartar is detailed, as well as that for deter- 
mining the amount of calcium tartrate in the wine lees and plaster 
residues, by treating with hydrochloric acid, filtering, and precipitating 
the calcium tartrate in the filtrate with ammonia. In this method, it 
bas been held that calcium tartrate is soluble to an appreciable extent 
in ammonium chloride; so that when the use of a large excess of 
hydrochloric acid is necessitated by the presence of foreign bodies, the 
results are too low. To determine the effect of excess of hydrochloric 
aid, the author estimates the amount of calcium tartrate left in solution 
by concentrating and mixing it with twice its volume of alcohol and 
weighing the calcium tartrate precipitated. 

The foilowing table shows the results :— 


ee PEE CUR CTE CTT + 4 4 4 
stulphate ....c0scscccccccevcecs 0 0 1 1 
Dit Me mbbaubtals. © <n eh de tonemees ae 25 c.c. | 25c.c. | 25c.c. | 25 c.c. 

Hydrochloric acid..........+.+++++++0+-| 50 4 |100 ,, 50 ,, | 100 ,, 
Water to wash the precipitate and to make 

DEON Sale ohee bs se viwe db cd indesoee 50 ,, 50 ,, 50 ,, 50 ,, 

Ammonia Q.8. 

Precipitated after 2 hours; dried at 100°..| 3°735 | 3°765 | 3°805 | 3°763 
Precipitated after 12 hours after addition! 0-033 | 0°u35 | 0°050 | 0°075 

of 50 ¢.c. alechol 90° 


Precipitated after 12 hours after addition 0°152 | 0°170 | 0°213 0°190 
of 50 c.c. aleohol | 


been seeserevcrenccercesececocecs 3°920 | 3°970 | 4068 | 4-028 
steecceccceescecesess| 2°000 | 0°750 -- — 
Poueesdssovessbecs beds = — |1:70 | 0-70 

L. T. O'S, 


Aldehyde Reaction with Ammoniacal Silver Nitrate Solu- 
tion. By E. Satxowsx1 (Ber., 15, 1738—1739).—The ammoniacal 
iilver nitrate solution containing soda, which is recommended b 
Tollens (following abstract) as a reagent for aldehyde, has the disad- 
vantage of depositing silver fulminate. W. C. W. 


Silver Solution as a Reagent for Aldehyde. By B. Tottens 
(Ber, 15, 1635—1639).—Ammoniacal silver nitrate solution is ren- 
ered more sensitive to aldehyde and glucose by the presence of potash 
soda. The reagent is prepared by dissolving 3 grams of silver 
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nitrate in 30 grams of ammonia (sp. gr. 0°923).° To this is added 
3 grams of soda in sticks, dissolved in 30 grams of water. The solu- 
tion must be kept in the dark in stoppered bottles, as it deposits silver 
fulminate on prolonged exposure to the atmosphere. 

This reagent immediately yields a mirror with a liquid containing 
1 per cent. of aldehyde, and in half a minute with a solution con- 
taining 0-1. One part of aldehyde in 10,000 of water yields a yellow- 
brown mirror in five minutes. 

Solutions of dextrose of varying strengths gave the following 
results:—1l in 1000 mirror in a quarter of an hour, 1 in 10,000 in 
two hours, 1 in 50,000 gave a faint mirror in 24 hours. 

This silver solution is also reduced by milk-sugar at the ordinary 
temperature, and by pure cane-sugar when the mixture is warmed. 

W. C. W. 

Estimation of the Nitrogenous Constituents of Urine. By 
H. Byasson (J. Pharm. Chim. [5], 6, 20—26).—The constituents of 
urine are divided into 4 classes :—(1) urea; (2) uric acid; (3) the 
other nitrogenous bodies, creatine, creatinine, leucine, tyrosine, and 
hippuric acid, called extractive substances; and (4) ternary sub- 
stances, glucose, inosite, lactic acid, &c. 

It is shown that whenever urine is treated with sodium hypo- 
bromite, not only is the urea attacked with evolution of nitrogen, but, 
on standing, also uric acid and the other nitrogenous bodies: thus, 
after two minutes, 3 mgrms. of uric acid evolved | c.c. nitrogen. 

To avoid this error and enable a complete and rapid analysis of 
urine to be made, the following method is proposed :—5 c.c. of urine 
are acidified with sulphuric acid, warmed, and titrated with a milli- 
normal solution of potassium permanganate, which oxidises the ternary 
substances and ali nitrogenous bodies, except urea. After this treat- 
ment, the urea in the urine is estimated with sodium hypobromite. 
5 c.c. of urine are then treated with 20 c.c. of a solution of mercuric 
nitrate, containing 72 grams HgO per litre, which precipitates all the 
nitrogenous bodies. The solution is next treated with sodium car- 
bonate, filtered, and the filtrate acidified with sulphuric acid, the 
ternary substances are estimated by titration with potassium perman- 
ganate solution. The difference between this and the permanganate 
used in the first operation gives that required to oxidise the nitro- 
genous substances. 

The uric acid is estimated by acidifying with H,SO, and 50 c.c. of 
urine, and adding baryta-water in excess, which precipitates the urie 
acid completely along with the phosphates and sulphates, &c. The 
precipitate is washed, introduced into a flask, and treated with sul- 
phurie acid. The uric acid is then determined by means of per- 
manganate solution. 

le.c. of a willinormal permanganate solution equals 3333 mgrm. 
of nitrogenous substances, analogous to uric acid and creatinine, and 
to 0'2 mgrm. of ternary substances as glucose and lactic acid. These 
being known, it is easy to calculate the amounts of the different sub- 
stances present. 

For the estimation of the urea, Regnard’s apparatus is preferred. 

It is of importance that after addition of the permanganate solution, 
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the urine should be warmed to aid the reaction, but not boiled, which 
causes the precipitation of the manganese. L. T. O'S, 


Estimation of Pollen in Hops. By R. Braunaarr (Bied. Centr., 
1882, 573).—By a method which is kept secret, the pollen present, 
and which amounts to 3°76—19°346 per cent., can be easily and 
rapidly determined. E. W. P. 


Technical Chemistry. 


Separation of Ammonia from Gas. (Dingl. polyt. J., 245, 40 
—42).—For the removal of ammonia from common gas in the dry 
way, Bolton and Wauklyn propose to pass the gas freed from tar 
through a purifier containing layers of superphosphate spread on 
burdles. Ammonium superphosphate is formed, which is used for 
manuring purposes. 

Bunte describes a series of experiments in which 1500 k. of 
Mejillones superphosphate, containing 18°7 per cent. soluble phos- 
phoric acid, were spread on the ground and moistened with 75 litres 
of gas liquor. Thus the free sulphuric acid present in the super- 
phosphate, which, by absorbing the heavy hydrocarbons, affects the 
illuminating power of the gas, is neutralised and the mass rendered 
porous, and its absorptive power increased by the evolution of gas 
(carbonic anhydride and sulphuretted hydrogen). ‘The superphos- 
phate was introduced into an ordinary purifier and spread on sawdust 
toadepth of 1O—15 cm. The gas on leaving the purifier contained 
56 g. ammonia per 100 cubic meters, that on entering from the 
srubbers containing 60 g. Subsequently a cylindrical chamber 3 inches 
in diameter and 2 inches in height was used, the superphosphate being 
lid on the upper trays and sawdust beneath. ‘The gas containing 
7 g. of ammonia in 100 cubic meters, after passing through this 
thamber, was purified, and the quantity of ammonia reduced to 1— 
2g. From a number of experiments, the quantities of ammonia in 
lW0 cubic meters of gas were as follows:—Hydraulic main, 427 g. ; 
before passing through condenser, 388; before the scrubbers, 220; 
after the scrubbers, 59°5 ; after the superphosphate, 3°4. The ammo- 
tiacal water contained 19°2 g. ammonia per litre. The quantity of 
immonia in the purifier increases with the degree of saturation of 
the superphosphate ; it is, therefore, necessary to renew the contents 
(i the purifier as soon as the gas contains large quantities of ammo- 
ula. D. B. 


Consumption of Fuel in House Stoves. By F. Bonz (Dingl. 
polyt. J., 245, 31—35 and 81—86).—The experiments which form 
the subject of the present paper were made with an American stove 
‘milar in construction to the house stove described and illustrated by 
Meidinger (ibid., 225, 203). After giving a detailed account of the 
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different parts of the stove, the author proceeds to describe the results 
and conclusions arrived at. The fuel used is Pennsylvanian anthra- 
cite of the following composition, the coal being dried at 105° in a 
carrent of carbonic anhydride :— 


C, H. N and O. Ash. 
86°91 2°80 3°89 5°97 


The total sulphur was 0°57, of which 0°43 was volatile, and 0:14 
contained in the ash. By taking the percentage of nitrogen at 
0°89, disregarding the sulphur in the ash and adding 1 per cent. for 
moisture, 1 kilo. of anthracite gives the following products on 
burning :— 
as aes Cope pope. 


Ee —< <<“ |< 


Kilo : 

Carbon...... 0°8604 CO... 3155 2°294, 
Hydrogen.... 0°C277 H,0. 0°249 0°222 
Oxygen...... 00300 
Nitrogen .... 0°0085 N... 0008 — 
Sulphur .... 0°0043 SO,.. 0:009 0-004 : 
eae 00591 : 
Moisture .... 00100 H,0. 0010 _- 

1:0000 3°431 2°520 


Oxygen contained in coal.. 0°030 
2°490 


The author was unable to determine the heat evolved calorimetri-. 
cally, the numbers quoted being obtained by calculation. (0°8604 
x 8080 + 0°0277 x 29630 + 0°0043 x 2222) — 0°01 x 640 = 7777. 
For the heat of combustion of hydrogen, 29630 was taken, as 34462, 
the number usually employed, embraces the heat liberated by the 
condensation of the water formed, and in the case under consideration 
this amount is not included. With a view of determining the amount 
of heat given to the air of the room and that escaping into the 
chimney, and comparing the results with the calculated values, a 
series of gas analyses was made. During the analyses, the tempe- 
rature of the room ranged between 14° and 21°. The results, which 
are embodied in a number of tables, seem to show that the formation 
of carbonic oxide is very small; in fact, so small that for calorimetric 
purposes it may be entirely ignored. It is further proved, that with 
moderate firing and a slight draught, the loss of heat amounts to 
44 per cent.; whilst a strong fire and an increase in the current of air 
reduces the loss to 29 per cent. of the theoretical heating “, 2 


Ventilation of Laboratories. By J. Bia (J. pr. Chem. [2], 26, 
131—143).—The author discusses this matter from a hygienic point 
of view, and thinks it of very great importance that the noxious and 
poisonots gases of the laboratory should be got rid of, and that the 
atmosphere should always be supplied with the requisite amount of 
oxygen. D. A. L. 
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Harmful Constituents of Furnace Gases, and their Removal. 
By M. Frevrac (Bied. Centr., 1882, 505—510).—The damage done to 
ts by furnace gases is well known, and it was attributed by Stéck- 
hardt to the sulphurons anhydride and to the metallic particles, 
especially lead oxide, present. The author, however, holds a different 
opinion, and considers that the principal damage is due to the sul- 
huric acid and soluble sulphates, and that the action of sulphurous 
anhydride is indirect, being absorbed by the moist leaves and oxidised 
to sulphuric acid by oxygen under influence of sunlight. No direct 
damage is done to the soil by the floating metallic particles, but 
settling as they do on the leaves of fodder plants, they induce disease 
in the animals feeding on those plants. The leaves damaged by 
gases appear spotted or striped, and when the damage is severe, they 
curl up and die; the plant then continues to throw out fresh leaves, 
which are also killed, and exhaustion ensues. Moreover, as assimi- 
lation is interfered with, the plant dies from above downwards, and 
the roots throw out fresh shoots. Blossom, when affected, cannot 
produce seed; young and soft leaves are more readily affected than 
those with a hard epidermis. Moisture, direction of wind, temperature, 
intensity of light, and configuration of the land determine the area of 
country affected; the greatest damage is done in the mornings and 
nights. when the fumes descend on bedewed plants. False diagnosis 
must be guarded against, as the damage done by gases closely resem- 
bles that done by frost and parasites. The action of sulphuric acid 
fumes on the soil is not harmful, as gypsum is generally formed; but 
although the dust of copper, zinc, &c., works, does no direct damage to 
the plants, yet by preserving the dead leaves, the formation of humus 
ishindered. The percentage of sulphates in damaged plants is thrice 
that found in healthy plants of the same kind. The Glover and 
Gay-Lussac towers being insufficient to keep back all the harmful 
gases, it is recommended to pass the mixed gases into lead chambers, 
into which a spray of concentrated sulphuric acid is introduced. 
This removes 96°7 per cent. of sulphuric acid and 66 per cent. of the 
sulphurous anhydride. Should this be insufficient, the gases must 
then be passed through a chamber containing diluted sulphuric acid 
(chamber acid). With regard to flue-dust, Reich has shown that 10 
per cent. of the molten ore is removed in this way, and this dust con- 
tains 50 per cent. “ anhydrous vitriol” and 7-5 per cent. arsenivus an- 
hydride. Experiments to test the effect of dry and moist sulphur dioxide 
on wheat, peas, oats, and beet were made, with the following results :— 
Chlorophyll is destroyed by sulphur dioxide in moist air when the 
ratio of the volumes is 1 : 55,000, but no harm seemed to be done when 
the ratio was 1: 75,000. Sprinkling with water containing 0°02 per 
cent. sulphur dioxide, did no harm; a stronger solution of 0°08 per 
cent. only did damage when a warm wind was blowing, whereby the 
solution became concentrated ; sulphuric acid produced results similar 
to those from sulphurous anhydride ; sulphites could not be detected 
in the leaves, only sulphates; dry air containing 0°25 per cent. sul- 
phur dioxide produces no results. The author considers that 9—12 
per cent. of the sulphur present in the gas is combined as SO,, formed 
by the ozonising of sulphurous anhydride, by the passage of sul- 
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phurous anhydride and oxygen over heated materials in the furnace 
and by the dissociation of sulphuric acid at a red heat. 
E. W. P. 


Preparation of Basic Furnace Linings. (Dingl. polyt. J. 
245, 94.)—For furnace linings Kutscha, Oelwein, and Mertens re. 
commend the use of the mineral agalmatolite, occurring at Dilln, neg: 
Schemnitz, in Hungary. Its composition is— 


Si,  Al,O;. ‘Fe,0;. MnO. CaO. MgO. SO; H,O. Alkalis, 
30°40 5268 080 030 O89 O39 O80 11°88 1:50 


By mixing 2 parts of burnt agalmatolite with 1 part of the raw 
mineral, and moistening the mass with water, the mixture may be 
pressed into briquettes, which on burning at a white heat become 
hard and adhesive, and do not shrink. For the preparation of basic 
linings, it is proposed to add to lime or dolomite a flux in such pro. 
portion that the mixture after 12 hours’ burning at a white heat 
forms a slag, which is pulverised and worked up with suitable binding 
agents. For the manufacture of such basic refractory masses, dolomite 
of the following composition is used :— 


SiO, AlOs.  Fe,03. CaO. MgO. CO). 
0-7 0°5 0-6 315 20°0 40°7 
mixed with 12 per cent. of tale of the composition— 
SiO». MgO. FeO. H,0. 
62°0 31:0 2-0 50 


The mixture is formed into bricks, heated for 12 hours at a white 
heat, pulverised, treated with 5—8 per cent. tar, 3—5 per cent. pitch, 
or 5—10 per cent. rosin, pressed whilst hot in heated moulds, and 
burnt at a high temperature. 

Bollinger recommends the use 9f a mixture of asbestos, chrysolite, 
and magnesium chloride for the preparation of refractory basic 
linings. D. B. 


Formation of Patina. By R. Wexner (Dingl. polyt. J., 246, 
86—91, 125—131, 176—183, and 256—264).—It is well known that 
bronze statues erected in large towns assume a dark appearance resem- 
bling that of iron, whilst the number of bronzes which are coated 
with a green film known as patina is very limited. This coating 
differs from the black film usually observed by its pleasing colour, 
smoothness, and transparency, so that the bronzy metal under the 
film is visible in some places, the result produced being very effee- 
tive. The conditions which favour the formation of this green film 
are a pure atmosphere, the presence of moisture in the air, a smooth 
surface, and the composition of the metal forming the bronze. While 
zinc alloys (brass) assume a black irony appearance in moist air, tin 
alloys (bronze) are less readily oxidised. Nevertheless zinc is largely 
used for the production of metallic statues, probably owing to the 
assumption that the casting of such alloys is effected with greater 
ease, and that the material is worked more readily. Ancient bronzes, 
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however, and some of modern date containing only small quantities 
of zine, afford proof to the fact that it is possible to overcome the 
difficulties experienced in casting, &c., without the use of large 
quantities of zinc. The author attributes the formation of this green 
flm mainly to the composition of the alloy, and suggests that the 
quantity of zinc used should be limited as much as possible. 
D. B. 

Action of Cement on Lead Pipes. By M. Bamrercer (Dingl. 
polyt. J., 245, 35).—The author had occasion to examine a piece of 
lead pipe which had rested for five years in a layer of Portland 
cement. It was coated with a red layer, 1 to 3 mm. in thickness, ‘re- 
embling litharge in appearance. This film was removed carefully. 
Its sp. gr. was between 8°002 and 9-670, the difference being due to 
the presence of adhering metallic particles of lead and lead carbonate. 
The following is the composition of the film :— 


Matter insoluble in 
PbO. Pb. 1,0. CO). CaO. nitric acid. 


84°89 12°33 0°99 1:53 traces 0°16 


This coating seems to have been produced by the action of the 
oxygen of the air in conjunction with that of the lime contained in 
the mortar. According to Besnou (ibid., 219, 459), lead is attacked 
considerably by lime-water. D. B. 


Purification of Beet Spirit. By L. Sarzer (Bied. Centr., 1882, 
574).—According to this patent, 80 grams pure potassium hydroxide 
are left in contact with every hectolitre of 90 per cent. alcohol, with 
frequent stirring during the first 24 hours; then 10 per cent. of water 
isadded, and the whole stirred for 36 hours. Filtration and neutrali- 
ation with tartaric acid follows, after which pure alcohol may be dis- 
tilled off. E. W. P. 


Composition of Wines from Marc. By A. Grrarp (Compt. 
rend., 95, 227—232).—A considerable quantity of wine is now made 
by covering the mare with an aqueous solution of sugar, and allowing 
the mixture to ferment. The sugar solution contains 18 grams per 
litre for every degree of alcohol which it is desired to obtain, and 
250 grams of mare are used for each litre of solution. Analyses of 
wines prepared in this way by the author himself, and of other sam- 
ples found in commerce, prove that these wines have an approximately 
definite composition. When they contain from 9 to 10 degrees of 
ileohol, the proportion of soluble matter, cream of tartar, tannin, and 
colouring matter is much less than in the ordinary vintage wines. 
The amount of solid matter vevies from 14 to 18 grams per litre; the 
amount of cream of tartar is about 2 grams, but not less than 1°6 gram 
per litre, whilst the proportion of tannin and colouring matter varies 
considerably with the nature of the marc. No advantage is gained by 
illowing the liquid to remain in contact with the marc after fermen- 
tation has ceased ; on the contrary, the proportion of solid matter, 
te, is diminished. No advantage is gained by increasing the propor- 
ton of mare per litre of sugar solution, but the amount of colouring 
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matter and tannin is considerably increased by mixing the marc with 
the stalks of the grapes. The author concludes that these wines con. 
stitute a highly useful beverage, and can be produced at a very low 
cost. C. H. B. 


Plastering and Deplastering of Wines. By P. Canr.zs (J, 
Pharm. Chim. [5], 6, 118—123).—The author discusses the question of 
plastering wines from a hygienic point of view, showing how the use 
of gypsum to clear the wines renders them hurtful as beverages. The 
calcium sulphate acts on the potassium bitartrate in the juice of the 
grape, forming calcium tartrate, tartaric acid, and potassium sulphate, 
a large proportion of the last two bodies remaining in the wine. With. 
out plastering, wine contains about 2 grams per litre of free tartaric 
acid, whilst after plastering it contains double or treble that amount, 
and even more, according to the quantity of potassium bitartrate de- 
composed. The quantity of potassium sulphate amounts to from 4 to 
7°5 grams per litre. Owing to the purgative properties of this salt, 
the author is of opinion that the quantity present should not exceed 
2 grams per litre. 

That sulphuric acid is not found in abnormal quantities in the 
ashes of wines is explained by the fact that when the wine containing 
tartaric acid and potassium sulphate is evaporated, the latter is de. 
composed, with the liberation of sulphuric acid, which is expelled on 
ignition of the residue, and alkaline carbonates remain behind. 

Owing to the injurious nature of the impurities in plastered wines, 
endeavours have been made to free them from these by a method 
called deplastering, but the remedy proves worse than the defect, 
since samples of deplastered wines which the author has analysed are 
shown to contain barium salts, barium chloride being used to remove 
the sulphuric acid. In some cases, excess of the barium salt was found 
in the wine, and in others barium sulphate was held in suspension. 
The use of barium salts is therefore to be deprecated—(1) because of 
the uncertainty of ensuring the employment of the exact quantity of 
barium salt for the decomposition of the sulphate; (2) owing to the 
extreme state of division of the precipitated barium sulphate, it is 
impossible to completely free the wine from it; consequently the 
wood of the barrels becomes impregnated with the sulphate, from 
which it is impossible to free them by washing. L. T. O'S. 
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Amount of Sulphurous Acid necessary to Prevent the For- 
mation of “ Mother” in Wine, By J. Morirz (Bied. Centr., 1882, 
555).—Experimentally it has been shown that for every 600-litre 
wine cask, the burning of 20 grams sulphur, and even less, is sufficient 
to destroy the action of Mycoderma vint. E. W. P. 


Beet-root Wine. By J. Lerort (J. Pharm. Chim. [5], 5, 581— 
583).—Owing to the ravages of the phylloxera among the vines, sub- 
stitutes for grape-juice are being introduced for the manufacture of 
wines; of these the author specially condemns the use of beet-root 
sugar, since during its fermentation, besides ethyl alcohol and alde- 
hyde, it yields propyl, butyl, and amyl alcohols, which have been show 
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Dujardin and Andigé to act as poisons in very small quantities. 
jetaine is also produced to the amount of 1 to 5 per cent. A kilo- 
gum of red beet-root after being made into a pulp with warm water, and 
je extract subjected to fermentation, in three days yielded a pale red 
jguid, containing 4 to 5 per cent. alcohol, having a very disagreeable 
gste, and retaining the odour of beet-root. L. T. O’S. 


Gelatinised Grain for Brewing. By J. Berscu (Bied. Centr., 
1882, 574).—The grain is first steeped, then heated under pressure 
yith steam, whereby the starch is caused to swell and form a firm 
; should the temperature rise, soluble starch-sugar and peptones 
we formed. The steamed grain is then dried and powdered, and 
my be used in place of malt, from which it differs by its want of 
gomatic constituents. E. W. P. 


Effect of Adding Soda or Acid to the Water used for Season- 
ing Casks. By J. Morrrz (Bied. Centr., 1882, 574).—By the addi- 
ton of soda, more substance is removed from the wood of the casks 
than when acid is used; bat less is removed if the wood is introduced 
into the cold solution, and the whole is then heated. E. W. P. 


Puritication of Beet-juice by Means of Sulphurous Anhy- 
iride and Filtration through Gravel. (Dingl. polyt. J., 245, 
ii4).— According to Reinecke and Stutzer, the juice obtained by 
jifusion is treated at 68° with 1°8 per cent. calcium hydroxide ; 
saturated with carbonic anhydride to an alkalinity of 0°14—0°18 per 
ent.; and forced through filter-presses by means of steam pressure. 
The clear juice is again mixed with calcium hydroxide, the alkalinity 
ndaced to 0'°08—0°10, boiled, and the mass treated as before. A 
arrent of sulphurous anhydride is then introduced into the juice 
mining from the presses and the resulting solution passed through a 
fiter filled with gravel. The filling mass obtained according to this 
nethod contained about 67°5 per cent. of first product, which con- 
isted of 95 per cent. sugar, 1‘8 per cent. water, 1°6 per cent. bases, 
and 1-6 per cent. organic non-saccharine matters. The second product 
wd the molasses therefrom contained— 


Second product. Molasses. 
BE cece oe 2.0.0.0 09,99 010 00 88°9 55°74 
PE Win bains oohdnseeoens ene 3°4 19°65 
Bases 20000205% betsest+ eas 3°38 10°80 
Non-saccharine organic matter 3°9 13°81 


The bases contained 14°84 and 9°46 per cent. sulphuric acid, and 
the molasses 0°61 per cent. invert-sugar. 

Drenckman and Crahe are of opinion that for juice of inferior 
quality the old process (purification by means of animal charcoal) is 
tte most advantageous. D. B. 


Application of Sulphurous Anhydride in Bleaching. By M. 
Morrer (Dingl. polyt. J., 245, 183).—The author describes a process 
of bleaching silk, wool, animal fibres and straw by means of sulphurous 
VOL. XLII. 4u 
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anhydride. Vegetable fibres being attacked cannot be bleached with 
this agent, but chlorine may be used with advantage in such cages, 
For bleaching animal fibres, gaseous sulphurous acid or bisulphites 
are used or liquid sulphurous acid, the latter, however, acts less 
energetically. The goods after washing and wringing in a centrifugal 
machine, are brought whilst damp into a closed chamber and covered 
with a thick cloth. They are then exposed to the action of sulphurons 
anhydride liberated by burning sulphur in a crucible placed in the 
corner of the chamber. According to the purity of whiteness re. 
quired, the operation is continued for from 12—24 hours or more. The 
goods are then rinsed in lukewarm dilute hydrochloric acid to remove 
any particles of sulphur deposited thereon. For bleaching loose wool, 
a solution of sodium bisulphite is used, the wool being subsequently 
passed through lukewarm hydrochloric acid, whereby sulphurous 
anhydride is evolved in a nascent state, and bleaches the wool. 
D. B. 

Use of Electrolysis in Dyeing and Printing. By F. Gopputs. 
ROEDER (Compt. rend., 95, 239—241).—To produce aniline black on 
fabrics or on paper, the latter is impregnated with an aniline salt, pre- 
ferably the hydrochloride, and placed on an indifferent metallic plate, 
which is in contact with one pole of a battery or small dynamo. 
machine. A second plate, which is in contact with the other pole, 
and on which is traced the design or writing to be printed, is pressed 
down upon the fabric, and the current allowed to pass. A copy of 
the design in black is thus obtained. Medals and coins may also be 
reproduced. Further, it is easy to write with a pencil consisting of 
an indifferent metal or of carbon, and forming one of the poles, on a 
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fabric or on paper impregnated with an aniline salt and placed upon a } 
metallic plate, which forms the other pole. Whenever the pencil To 
touches the fabric the current passes, and aniline black is produced. use 
The author has succeeded in producing in the same way other colours ij mi 
which are readily formed by dehydrogenation or oxidation. or 
To remove colours, such as Turkey-red or indigo already fixed upon Wel 
a fabric, the latter is impregnated with a solution of a nitrate or 9 altl 
chloride. Chlorine or nitric acid is liberated at the positive pole and 9 kno 
oxidises the colouring matter, forming colourless products. If salts Hj val 
are used, the bases of which can act as mordants, it is possible by T 
means of suitable baths to deposit new colours on the bleached por- the 
tions of the fabric. If the fabric is impregnated with aniline hydro- ase 
chloride, aniline black is deposited at the same time that the original 9 the 
colour is removed. esti 
The oxidation of colouring matters during the process of dyeing 9% wat 
may be prevented by placing in the bath the negative electrode of a Gj ail, 
battery or small dynamo-machine, whilst the positive electrode is Hj resi 
placed in a small vessel which communicates with the larger vessel mat 
through a diaphragm of parchment paper or earthenware, or by 
means of a bent tube. The hydrogen liberated at the negative pole A 
prevents oxidation. To deposit heavy or noble metals on fabrics, the Pha 
latter are impregnated with a thickened solution of the metallic salt Gj dete 
and placed in contact with the negative electrode, when the metal is “ 


precipitated in the fibres. 
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The hydrogen liberated at the negative electrode may be used in 
the preparation of indigo vats, &c., instead of the usual reducing 
agents. Oxidation may be prevented by means of a feeble continuous 
current. co. H. B. 


Cause of the Acid Reaction Exhibited by some Kinds of 
Paper. By Feicutincer (Dingl. polyt. J.. 245, 174—176).—The 
author had occasion to examine a variety of writing and printing paper, 
with the view of detecting the presence of woody admixtures and 
nineral filling substances, &c. He found that all papers which had 
been treated with size made from resin, had an acid reaction, whilst 
pers treated with animal size did not exhibit any acid properties. 
To ascertain the cause of this, a large number of papers was investi- 
ted, and it was found that the acidity was caused by the presence 
of free sulphuric acid. Theauthor concludes that this is due either to 
the formation of free sulphuric acid on treating the paper with 
wdium thiosulphate, after bleaching it with chlorine, and imperfect 
washing ; or to the use of alum or aluminium sulphate in the sizing 
operation, the vegetable fibre decomposing the aluminium salt by 
superficial attraction, as in the case of dyeing, so that a basic salt is 
precipitated by the vegetable fibre with the simultaneous formation of 
free acid. Although unable to prove definitely, without further 
investigation, whether the acid reaction is attributable to the first or 
second cause, the author, finding that paper does not exhibit this pro- 
perty when treated with animal size, considers that it depends on the 
addition of alum to paper sized with resin. D. B. 


Yolk of Egg. By P. Cartes (J. Pharm. Chim. [5], 6, 26—28).— 
To prevent the shrivelling and drying of the yolk of eggs, so largely 
wed by curriers, it is by some moistened with water, by others 
nixed with salt, this, however, coagulates it; whilst sometimes alum 
wralkaline sulphates are added to hinder decomposition, to which, as 
vell as the loss of water, the drying up is due: but these substances, 
although not injurious to the leather, dilute the yolk, technically 
known as mucilage, and lessen the percentage of egg oil, which is the 
valuable constituent. 

To test the purity of the mucilage, it has been proposed to rely on 
the sp. gr., that of fresh yolk being taken at 1:025, but the substances 
wed for its preservation would materially affect the results. Since 
the egg oil is the important constituent, the author proposes to 
timate this by first drying the yolk at 10U°, and determining the 
vater, then washing the weighed residue with ether, to remove the 
ail, evaporating the solution and weighing the residue. The insoluble 
msidue is weighed and ignited, which gives the ash and organic 
uatter insoluble in ether. L, T. O'S. 


Adulteration of Balsam of Peru. By O. Scutickum (Arch. 
Pharm. [3], 20, 498—517).—The author has examined the means for 
detecting and estimating the following adulterants :—Castor-oil, 
tulsam of copaiva, purified storax, alcoholic solutions (of a balsamic 
‘usistence) of benzoin and of colophony. 
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The sp. gr. is of great importance. The sp. gr. of genuine balsam 
of Peru being 1'140—1°150, and that of all the above adulterants being 
less. 

Trials with various solvents showed that alcohol was of no nye, 
Carbon bisulphide, however, gave better results. Treating 1 part of 
the bodies under consideration with 2 parts of carbon bisulphide, 
balsam of Peru gave 16 per cent. of resinous residue ; storax, soln. 
tion of colophony, balsam of copaiva, and castor-oil, dissolved com. 
pletely ; and benzoin gave a 60 per cent. residue. 

On treating 1 gram of the above substance with 0°3—0°4 gram 
dry calcium hydroxide, and treating with wateron the steam-bath for 
three or four hours, benzene extracted from the residue: from balsam 
of Peru 41 per cent., from purified storax 35 per cent., from balsam 
of copaiva, its essential oil, and scarcely anything from castor-oil, 
or solution of benzoin or colophony. 

On shaking an ethereal solution of balsam of Peru with aqueons 
ammonia (0°96 sp. gr.), two yellowish-brown layers are obtained, with 
brownish flocks floating between them. The upper layer is an ethereal 
solution of the balsam, and gives, on evaporation, as residue, about 
80 per cent. of the original balsam. On acidifying the lower ammo. 
niacal layer with acetic acid, it becomes milky, the turbidity disappears 
when it is boiled, but on cooling, it again becomes turbid from sepa- 
ration of cinnamic acid. The benzoin solution behaves in a similar 
manner. Castor-oil is so completely dissolved by the upper layer, that 
scarcely anything separates on acidifying the lower. The resin in 
solution of colopheny and balsam of copaiva combines with the 
ammonia, so that on acidifying and boiling much solid resin separates. 
With purified storax, no separation of the fluid into two layers takes 
place, but a stiff glue is formed, which will scarcely flow from the 

lass. 

5 On treatment of 1 gram of the substances with 1 gram of sulphuric 
acid, and subsequent washing, first with hot and then with cold 
water, a solid brittle mass is formed (except with castor-oil), which 
in the case of balsam of Peru, balsam of copaiva, and colophony, is 
completely, and with storax and benzoin only partly, soluble in 
ether. In the case of castor-oil a greasy mass, perfectly soluble in 
ether, is produced. The residue in the case of the benzoin is com- 
pletely soluble in alcohol or acetone, but the resin from storax leaves 
a residue (about 7 per cent. of the original storax), called styrogenin 
by E. Mylius, who found its composition to be C.,HyO;. This body was 
first observed by the author (Pharm. Zeit., 1881). 

The above properties of the different adulterants are utilised by the 
author for their detection and quantitative estimation. o 4d 


A New Use for Potatoes. By G. Boncx (Bied. Centr., 1882, 
575).—I£ potatoes be peeled and treated with 8 parts sulphuric acid 
and 100 parts water, then dried and pressed, a mass is obtained 
resembling celluloid, which can be used instead of meerschaum ot 
ivory. E. W. P. 
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acid as a disinfectant, 1009. 

Wolffhiigel and Huppe, penetration 
of heat into meat whilst being cooked, 
1152. 
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Wolffhigel, G., and G. v. Knoire, 
difference in the action of solution of 
carbolic acid in oil and in water, 
1143. 

Wolffhiigel. See also Koch. 

Wollny, E., effects of artificial manures 
on ‘the physical condition of soils, 
1227. 

—— influence of space on the growth 
of plants, 880. i 

—— physical properties of the soil in a 
‘close or open condition, 1128. 

—— researches on the influence of the 
distance between the seed sown onthe 
growth and quality of the crop, 646. 

—— researches on the influence exerted 
by the physical properties of a soil on 
the amount of free carbonic anhydride 
contained in it, 86. 

Wood, C. H., and E. L. Barret, com- 
pounds of quinine and quinidine, 
414. 

Woodcock, R. C., gelatin jelly as a 
dialyser, 663. 

Woolridge, L. C., relation of white 
blood corpuscles to the coagulation of 
the blood, 322. 

Wormley, T. G., gelsemic acid, 1109. 

—— quantitative determination of urea 
by alkaline hypochlorites and hypo- 
bromites, 779. 

Wroblewski, S., combination of car- 
bonic anhydride and water, 692. 

—— composition of hydrated carbonic 
acid, 1026. 

—— influence on the quantity of gas 
dissolved in a liquid on the surface 
tension, 1259. 

law of solubility of carbonic anhy- 
dride in water at high pressures, 
1021. 

Wroblewsky, E., formula of benzene, 
952. 

oxidation of symmetrical nitro- 
xylene, 954. 

Willner, A., spectra of carbon com- 
pounds, 130. 

spectrum of hydrogen and acety- 

lene, 129. 

Wunderlich, F., separation of quartz 
from silicates, 894. 

Wurtz, A., action of ethylene chlor- 

hydri on pyridine bases and on 

quinoline, 1303. 
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Wurtz, A., action of soluble ferments, 
536 


—— new alcohol from dialdane, 489. 

—— preparation of aldol, 488. 

Wyrouboff, G., a curious case of iso- 
morphous admixture, 146. 

—— the geometrical relations which 
exist between many alkaline chromates, 
also between alkaline sulphates, 147. 


Z. 


Zabudsky, G., action of mercuric chlo- 
ride on cast iron, 660. 

Zabudsky, J. A., estimation of com- 
bined carbon in cast iron, wrought 
iron, and steel, 427. 

Zacharias, E., chemical nature of the 
cytoblast, 422. 

Zander, A., specific volume of liquids, 
1259. 

Zecchini, M., test for distinguishing 
cotton-seed oil from olive oil, 662. 

Zehenter, J., derivatives of a-dihy- 
droxybenzoic acid, 193. 

Zeitler. See Weyl. ' 

Zenger, C.V., spectroscopic observations 
with monochromatic light, 677. 

Zepharovich, V. v., furms of dibro- 
mocamphor, $65. : 

Ziegler, estimation of sulphuric acid, 
894. 


Ziemer, H., the highest daily rainfall 
in Germany, 87. 

Zimmermann, C., properties and 
atomic weight of uranium, 1031. 

uranium, 1269. 

—— vapour-density of uranium tetra- 
bromide and chloride, 143. 

Zimmermann, J., action of ethyl 
chloracetate on phenylenediamine, 
957. 

Zimmermann. See also Michler. 

Zincke, T., action of amines on 
quinones, 735, 967. 

Zincke. See also Breuer. ; 

Zorn, W., basicity of hyponitrous acid, 
926. 

—— new method of preparing hypo- 
nitrous acid, 1027. 

Ziblin, H., the halogens, 7. d 

Zulkowsky, C., constituents of corallin, 
1290. 


A. 


Aannerddite, a new mineral, 579. 

Aberdeenshire experiments on the rela- 

tive value of soluble and insoluble 

—— 653. 

Abriac 

of, 288. 

Absorption-spectra of cobalt salts, 131. 

Absorption-spectrum of nitrogen te- 

troxide (pernitric anhydride), 1017. 

— — of ozone, 1017. 

Acetal, monochlor-, action of chloride of 

lime on, 29. 

Acetamide, 822. 

— action of bromine in alkaline solu- 

tion on, 950. 

— bromochlor-, 944. 

— chlorodibrom-, 944, 

—trichlor-, action of chlorine on, 
1281. 

Acetanilide, decomposition of, by water, 
1088. 

— existence of a limit in the forma- 

tion of, and the relation between the 

limit and the temperature, 1087. 

— formation and decomposition of, 
1084. 

—— influence of mass on the velocity of 

formation of, and on the limit of that 

reaction, 1088. 

— velocity of formation of, and the 

influence of temperature on its forma- 

tion, 1085. 

Acetates, metallic, decomposition of 

some, in presence of water, 388. 

Acetates of chromium, iron, and alumi- 
nium, reactions of, 825. 

Aceteugenol, nitro-, 1201. 

Acethydroxamic acid, 936. 

Acetic acid, combinations of, with am- 

monia, 1162. 

— —— bromodichlor-, and its salts,943. 

— — chlorodibrom- and its salts, 
944, 

—— —— thermal and volumetric re- 

searches on, 3. 

—— —— trichlor-, action of potassium 

cyanide on, 711. 


anite, oecurrence and localities 
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Acetic acid, trichlor-, and its lead salts, 
295. 

—— ——-and phenols, condensation- 
products of, 1288. 

Acetic acids, chlor-, etherification of, 
818. 

Acetic series, nitrils of the higher 
members of, 1273. 

Acetoacetic acid, 1052. 

—— — occurrence of, in urine, 
1120. 

Acetochloramide, trichlor-, 1281. 

Acetodibromamide, 951. 

Acetoguaiacol, 55. 

Acetomalic anhydride, 831. 

Acetometamethoxysalicylaldehyde, 53. 

Acetometamethoxysalicylic acid, 53. 

Acetometethoxysalicylaidehyde, 53. 

Acetomonobromamide, 951. 

Acetomonochloramide, 951. 

Acetonaphbthalide, .a- and B-, 972. 

8-Acetonaphthalide, nitro-, 204. 

Acetone, action of hydroxylamine on, 
1047. 

— condensation of, 941. 

— diehlor-, 1039. 

nitroso-, 941, 1047, 1052. 

cyanhydrin, 56. 

derivatives, nitrogenous, 1184. 

solutions of halogenated com- 
pounds, action of caustic alkalis on, 
491. 

Acetonebromoform, 492. 

Acetonechloroform, 492. 

Acetophenone, amido-acids from, 57. 

—— paramido-, 847. 

paranitro-, 847. 

Acetoxime, 1047. 

Acetoximic acid, 1185. 

—— formula of, 1047. 

Acetoxyanthraquinone, 859. 

Acetylaniside, and its nitro-compounds, 
302. 

Acetylanthramine, 860. 

Acetylanthranol, 856. 

Acetylbenzoylaniline, 176. 

Acetylbutylphenol, 176. 

Acetylearbazole, brom-, 1104. 

Acetylchrysarobin, 858. 
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Acetyldiphenylamine, action of phos- 
phorus pentachloride on, 178. 

Acetylene, explosion of, 453. 

— heat of combustion of, 721. 

—- spectrum of, 129. 

Acetylfuroin, 499. 

Acetylmethylcarbamide, 822, 951. 

Acetylphenylthiocarbazine, 1095. 

Acetylpiperidine, 983. 

Acetylpiperpropylalkeine, 1193, 

Acetyltetrahydrocinchoninic acid, and 
its salts, 530. 

Achrooglycogen (a new carbohydrate) 
from the mucin of Helix pomatia, 
708. 

Acid amides, formation of bases from, 
958. 

chambers, estimation of nitric oxide 
in the exit gases of, 774. 

—— chlorides, formation of, by aid of 
sulphuric hydroxychloride, 1185. 

Acids (bibasic) of the paraffin series, 
action of electrolytic hydrogen on, 
1185. 

—— obtained from xylene and phthalic 
anhydride, 848. 

of double function, etherification 

of, 485. 

of the paraffin series, mono- and di- 
basic, combination of, with phenols, 
1201. 

—— (polybasic) of the paraffin series, 
obtained from malonic acid by Con- 
rad’s method, synopsis of, 1187. 

—— of the paraffin series, tri- and penta- 
basic, 1191. 

Aconitates, 717. 

Aconite, extract of, 635. 

Aconitic acid in the scale from sorghum- 
sugar pans, 766. 

Acorns as distillery material, 121. 

Acrolein, action of phospherus penta- 
chloride on, 376. ; 

—— preparation of, 375. 

Acrolein-carbamide, 1195. 

Acryldiureide, 1195. 

Acrylic acid, derivatives of, 38. 

brom-, 190. 

—— — chlorobrom-, action of hydro- 
gen bromide on, 1047. 

—— — chlorobromiod-, and its salts, 
1049. 

— — dibrom-, 162, 1186. 

—— — dibromiod-, and its salts, 
1048. 

—— —— tribrom-, 162, 1049. 

Acrylic acids, brom-, constitution of, 
493. 

Actinium, further notes on, 697. 

Adipie acids, 1305. 

Adipocere, 760. 

Adonidine, 1126, 
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Adonis vernalis, active principle of, 
1126. 

Aesculin, is gelsemic acid identical with? 
1109. 

thalium  septicum, 
from, 308. 

Affinity value of the silicofluorides of 
the metals, as deduced from the law 
of smallest volumes, 1024. 

Agronomic estimation of soils, 991. 

Air, band-spectrum of, 677. 

accurate and rapid method for 
analysis of, 335. 

— action of, in rendering the flame of 
the Bunsen lamp more luminous, 
129. 

—— amount of ammonia absorbed by 
hydrochloric acid from, 798. 

amount of carbonic anhydride in, 
at Caléves,. near Nyon, Switzerland, 
altitude 420 m., 1026. 

—— hot, disinfection by the aid of, 
1143. 

—— numerical results of the mean ratio 
of oxygen to the sum of oxygen and 
nitrogen in, 1025. 

some conclusions as to the cause of 
the frequent fluctuations in the ratio 
of oxygen to nitrogen in, at different 
times, 1026. 

Air-thermometer for temperatures above 
360°, 135. 

—— new form of, 354. 

Albite from Monte Cau in the Pyrenees, 
285. 

B-Albumin, 75. 

Albumin, behaviour of ferric chloride 
to, 1141. 


paracholesterin 


—— metaphosphoric acid as a test for, 
110. 

Albuminoid substances, digested, sub- 
stances analogous to ptomaines in, 
1115. 

—— — in blood serum, rotatory 
power of, and their estimation by this 
means, 110. 

Albuminoids, constitution of, 75. , 

—— digestibility and quantitative esti- 
mation of, 1239. ; 

— in koumiss, peptonisation of, 
1221. 

—— in oil-seeds, 234. ae 

—— in plants, quantitative estimation 
of, 901. 

—— of blood serum, 75, =a 

—— of the vesicula seminalis in guinea- 
pigs, 543. 
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Albuminoids, pancreatic, 1}19. 

— report on a memoir on, by A. 
Béchamp, 984. 

Albuminous solutions, filtration of, 

through animal membranes, 538. 

Aleohol, commercial purification of, 

1013. 

—— diatomic, derived from 8-naphthol, 
735. 

— electrolysis of, 406. 

— new, from dialdane, 489. 

— qualitative and quantitative esti- 

mation of fusel oil in, 339. 

—— ferment, researches on the physi- 

ology and morphology of, 80. 

Alecohol-acids, formation of ethereal 

salts of, 486. 

Aleohols, action of chloride of lime on, 


28. 

— of double function, etherification 
of, 485. 

— polyatomic, production of colouring 

matters by the action of aromatic 

nitro-substitution-products on, 784. 

— rectification of, 487. 

— secondary, general method of pre- 

paring, 376. 

— tertiary, diagnosis of, 1040. 

Aldehyde, silver sclution as a reagent 

for, 1329. 

— reaetion, 107. 

— monochlor-, and hydrate and poly- 
meride of, 1045. 

Aldehyde-ketone of the aromatic series, 
730. 

Aldehydes, chlorinated, action of zinc- 
ethyl and zinc-methyl on, 295, 
377. 

—— new combinations of, with phos- 
phonium iodide, 710. 

Aldehydosulphites of amido-acids and 
amines, 304. ; 

Aldol, preparation of, 488. 

Algarobilla, use of, in tanning, 
908 


Alizarin, application of, in dyeing and 
calico printing, 1251. 

—— preparation of, 125. 

—— mononitro-, preparation of, 863. 

Alizarin-orange, preparation of, 863. 

Alkali-green, 503. 

Alkalimetry, indicators for, 774. 

— use of potassium dichromate in, 
1233. 

Alkaline chromates, action of hydracids 

on, 280. 

— — geometrical relations which 

exist between many, 147. 

o iodides, action of lead iodide on, 
42, 

—— —- action of lead peroxide on, in 

presence of carbonic acid, 148, 
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Alkaline sulphates, geometrical relations 
which exist. between, 147. 

— sulphides, action of sulphur on, in 
dilute solutions, 141. 

Alkalis, separation of magnesium from, 
97. 

—— and alkaline-earths, solubility of 
mixtures of salts of, 1264. 

Alkaloid, cinchona, a new, 229. 

—— from tyrosine, 730. 

— new, from Cinchona cuprea, 316, 
317. 

—— of Aconitum paniculatum, 635. 

Alkaloids, 876. 

— cinehona, 1113. 

discovery of, from proteid animal 

matter, 873. 

estimation of, by potassiomercuric 

iodide, 664. 

estimation of, in cinchona barks, 


—— extraction of, by means of oxalic 
acid, 1003. 

from the bark of Quebracho colo- 

rado, 744A, 

identification of, 340. 

— in barks, method for estimating, 
665. 

—— in cinchona bark, estimation of, 246. 

—— in cinchona bark, Prollius’ method 
for the estimation of, 1139. 

—— lupine, 229. 

—— of the papaveracee, 1112. 

—— potassiobismuthous iodide as a test 
for, 900. 

spectra of, 349. 

vegetable, separation of ptomaines 

from, 1006. 

—— supposed reagent for dis- 
tinguishing ptomaines trom, 430. 

Alkines, 165, 1193. 

Alkyl-anthracenes,. 862. 

Alkyl-anthradihydrides, 861. 

Alkyl chlorides and iodides, addition- 
products of the bases obtained from 
quinoline and, 1112. 

—— disulphoxides, so-called, synthesis 
of, 831. 

Alkyl-hydranthranols, 862. 

Alkyloxanthrols and their derivatives, 
860. 

Alkyloxanthrany] chlorides, 862. 

Alkyl-substituted amido-acids, 303, 

Allantoin in young leaves, 1195. 

Allene tetrachloride, 1039. 

Allyl alcohol, 8-chlor-, 376. 

Allyl chloride, 8-chlor-, and some of its 

erivatives, 375. 

chlor-, action of hypochlorous 
acid on, 1039. 

—— iodide, action of mercuric ethide 
and phenylide on, 409. 
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Allyl tetrachloride, 8-chlor-, 376. 
Allylacetic acid, and its silver salt, 
35. 


Allylene-digallein, and ite diacetates, 
1289 


Allylidene chloride, 376. 

—— tetrachloride, 376. 

Allylmaloniec acid, action of bromine en, 
947 


Allylthiohydantoins, synthesis of, 408. 
Allyltriethylammonium bromide, in- 
uence of heat on, 709. 

Allotropic copper, so-called, formation 
and composition of, 428. 

Alloys, easily fusible, apparatus for the 
determination of the melting points of, 
914. 

formation of, by pressure, 921. 

Alnein, 309. 

Aloes, reactions of, 1239. 

Alpinin, 209, 866. 

Alsine media, examination of, 989. 

Alun, estimation of, in wine, 96. 

growth of crystals of, in presence 
of another salt, 474. 

Alumina, fixation of, as a discharge on 
indigo-blue by means of aluminium 
chloride, 676. 

Aluminium, action of, on cupric chlo- 
ride, 1266. 

—— gallate, solubility of, in water, 
849 


— iodide, preparation of, 364. 
revision of the atomic weight of, 


sulphates, 698. 

and iron, quantitative separation 

of, 426. 

iron, and chromium, reactions of 
the acetates of, 825. 

Alums, expansion of, 1020. 

molecular volumes of, 1259. 

Amulic acid, 629. 

—— —— decomposition of, by boiling 
with water, 632. 

—— —— of theobromine, 633. 

—— — revision of the formula of, 
632. 


synthesis of, 632. 

Amarine, constitution of, 1064. 

Ambrosiusbrunn - Quelle, Marienbad, 
Bohemia, examination of, 25. 

American grasses, composition of, 
762. 

Amethyst, cause of the purple colour of, 
1269. 

Amides, action of bromine in alkaline 
solutions on, 822, 950, 1052. 

—— action of chlorine on, 1281. 

— aromatic, direct conversion of, into 
their corresponding azo-compounds, 
47. 
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Amides, estimation of, in vegetable ex- 
tracts, 1006. 

formation of the primary amines 
by the action of caustic alkalis on the 
| stream obtained by the action of 

romine on, 1053. 

—— of monobasic acids of the paraffin 
series, preparation of, 950. 

Amidimes, a new class of, 106i. 

Amido-acids, aikyl-substituted, 303. 

Amines, action of, on dichloronaphtha- 
quinone, 973. 

—— on the quinones, 735, 967. 

aromatic, dry distillation of the 

mucates of, 178. 

laws of substitution of, 954, 


1058. 

—— preparation of, from phenols and 
alcohols, 179. 

—— primary, formation of, by the 
action of caustic alkalis on the pro- 
ducts obtained by the action of 
bromine on amides, 1053. 

—— secondary and tertiary, of second- 
ary alcohol-radicles, attempts to pre- 
pare, 820. 

Ammonia, amount of, absorbed by hy- 
drochloric acid from the air, 798. 

—— atmospheric, fixation of, by plants, 
242. 

— burnirg of, in oxygen, a lecture 
experiment, 138, 690. 

—— carnallite as a fixer of, 1130. 

—— estimation of, by distillation, 1230. 

—— new compounds of, with nitric and 
acetic acid, L162. 

—— occurrence of, in plants, 885. 

—— presence of, in human saliva, 78. 

— separation of, from gas, 1331. 

Ammonia-fixing power of certain salts, 
651. 

Ammonium bisulphide, tension of, 1021. 

—— caprylate, amide from, 950. 

—— carbamate, tension of the vapour 
of, 269. 

carbonate, dissociation of, 162. 

— cyanide, tension of, 1021. . 

—— molybdate solution, preparation 
and use of, 554. . 

—— nitrate, action of gaseous ammonia 
on, 800. 

— salts, action of, on animals, 760. 

—— sulphydrate, dissociation of, 269. 

— tribromide, 139. 

—— and potassium tri- and tetra-chrom- 
ates, 146. 

Amphibole-andesite, 1034. ; 

Amyl alcohol (fermentation), specific 
heat and latent heat of evaporation, 
355. 

Amylamine, 1054. ne 

Amy , and its derivatives, 862. 
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le ex- Amyl-anthradihydride, 862. 

Amylbenzene, 46. 

— amido-, 1284. 

— —— hydrochloride, 
sodium nitrite on, 1284. 

Amyleaproylcarbamide, 1053. 

Amyleinehonidine, and its platinochlor- 
ide, 228. 

Amylglyoxaline, 821. 

Amyl-hydranthranol, 862. 

Amylisocaproylcarbamide, 1053. 

AmyInaphthalene, synthetical, 1210. 

Amylnitrous acid, and some of its salts, 
710. 

Amylodextrin, 


mines 
on the 
ion of 


action of 


sodium-compound of, 


491. 
Amyloxanthranol, 861. 
Amyloxanthranyl chloride, 862. 
Amylphenol, 727. 
— synthesis of, 171. 
Amylpiperidine and its derivatives, 982. 
Amylum, quantitative estimation of, 
558. 
Analeime, 285. 
— artificial production of, 479. 
— from Etna, 284. 
Anatase from Rauris in Salzburg, 574. 
Anda-assu, oil of, 435. 
Angelica, essence of, 410, 1300. 
Angelica archangelica, methylethyl- 
acetie and hydroxymyristic acids in 
the essential oil of the fruit of, 496. 
Anhydro-bases from dibasic acids, 180. 
Anhydrobenzodiamidobenzene tri- 
iodide, 505. 
Anhydrobenzodiamidotoluene, dimethyl- 
and diethyl-derivatives of, 505. 
Anhydro-compounds, 180, 503. 
— —— of phenols, 505. 
Anhydrodiamidoparatolylxylene, 504. 
Anhydrolupinine, 873. 
lubepdrocalioyidinmsiddheneenn, 504. 
Anhydrotolyldiamidobenzene, 504. 
Anhydrotolyldiamidotoluene, 504. 
Anhydrovaleryldiamidotoluene, 180. 
Anhydroxaltoluidide, 181. 
Anhydroxanilide, 181. 
Boy acid, nitro-, potassium salt of, 
14. 
Anilidomalonylanilide, 39. 
Aniline, action of hydrogen dioxide on, 
502 


—and its homologues, action of epi- 
chlorhydrin on, 1067. 

—— butylation of, 176. 

— synthesis of homologues of, from 
bromaniline, 722. 

— dibromonitro-, 955. 

—— dichlor-, symmetrical, action of 
halogens on, 1058. 

— ortho- and meta-nitro-, action of 

halogens on, 954. 
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itro-, action of carbon 
bisulphide on, 955. 

— tribrom-, action of nitric acid on, 
954. 

Aniline-black, 1150. 

resists for, 126. 

Anilines, nitro-, action of phenylthiocar- 
bimide on, 183. 

— three chlor-, action of halogens 
on, 954. 

Animal body, aromatic substances in, 
514. 


oxidation of aromatic sub- 
stances in, 756. 

—— —— reduction processes in, 952. 

synthetic processes in, 756. 

Animal charcoal, absorption of sugar 
by, 122. 

—— ——- action of, on syrup, 673. 

—— —— substitute for, 1016. 

waste, conversion of, 1245. 

Animal fats, estimation of free acids in, 
429. 

—— fluids, “acidity ” of, 1221. 

— forms, electrical researches on, 
638. 

—— organism, distribution of arsenic 
in, after administration of arsenious 
anhydride, 416. 

Animals, action of urea and ammonium 
salts on, 760. 

—— elimination of gaseous nitrogen by, 
636, 747. 

——— formation of fat in, 238, 878. 

Anisaldehyde, amido-acids from, 57. 

Anisamide, brom-, 192. 

Anisic acid, brom-, a new, 169. 

decomposition of the cal- 
cium salt of, by dry distillation, 
616. 

—— — etherification of, 487. 

monobrom- and di-brom-, 
derivatives of, 191. 

Anisoil, paranitro-, 396, 953. 

red, preparation of, 125. 

Anisylcarbamides, mono- and di-, 302. 

Anisylthiocarbamides, mono- and di-, 
302. 

Annuals, ripening of, 419. 

Anthracene, action of hydrogen dioxide 
on, 502. 

—— dihydride, 855, 858. 

hexhydride, 857. 

Anthracenemonosulphonic acid, salts of, 
859. 

Anthracylamine, and its hydrochloride, 
974. 

Anthramine, and its acety]-derivative, 
858, 860. 

—— and its hydride, 1105. 

Anthranol, and its acetyl-derivatives, 
856. 
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Anthraquinol, and its preparation and 


derivatives, 860. 

Anthraquinone, alkylised reduction-pro- 
ducts of, 860. 

—— and its derivatives, reduction of, 


amidodibrom-, 523. 

nitramidodibrom-, 524. 

—— series, reduction in, 855. 

Anthraquinones, nitrobrom-, 522. 

Anthraquinonesulphenic acid, reduction 
of, 858. 

acids, nitro-, action of reducing 
agents and sulphuric acid on, 1106. 

—— —— nitro- and amido-, and their 
salts, 1105. 

Anthrol, 857, 858, 859. 

ethylic ether, and its nitro-com- 
pound, 1212. 

—— methylic ether, and its nitro-com- 
pound, 1212. 

Antimony, additional experiments on the 
atomic weight of, 367. 

explosive, 467. 

—— volumetric estimation of, in pre- 
sence of tin, 661. 

chloride, electrolysis of solutions 
of, 467. 

—— iodide, boiling points of, 354. 

and tin, estimatien and separation 
of, 1324. 

Antiseptics, 1243. 

Apoatropine and its salts, 740. 

A pocaffeine, 631. 

Apocinchene, 224. 

Apophyllie acid, 313. 

brom-, action of hydrochleric 
acid on, 314. 

—— —— brom-, and its salts, 314. 

Apophylline, dibrom-, and its deriva- 
tives, 315, 1109. 

hydrobromide, dibrom-, 315. 

Apotheobromine, 633. 

Apparatus for determination of the 
melting points of easily fusible metals 
and alloys, 914. 

—— for fractional distillation, 551. 

—— for the accurate analysis of gases, 
some points in the construction of, 
1131. 

Arabinose, 591, 819. 

Arable soils, phosphoric 
767. 

Areometric method, new, by Soxhlet, 
for the estimation of fat in milk, 
778. 

Archil, detection of, in wines, 1006. 

Argento-antimorious tartrate (silver 
emetic), 389. 


Argentoquinine, 219. 


acid in, 
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Argentous oxide, 997. 

Aricine, fresh occurrence of, 317. 

Aromatic acids, action of iodine on 
silver salts of some, 970. 

en condensation-products of, 


compounds, action of hydrogen 

po tare ee 501. . 

etherea! salts of phosphoric acid, 
preparation of, 839. 

—— group, action ef sodium ethylate 
= some brominated compounds of, 

—— hydroxy- and _ amido - acids, 
515. 

~—— substances in the animal -body, 
514. 

substances in the animal body, 
oxidation of, 756. 

Arsenates neutral to litmus, 1267. 

Arsenic, distribution of, in the animal or- 
ganism after the administration of 
arsenious anhydride, 416. 

—— estimation of, 99. 

—— estimation of, in copper, 1135. 

—— Fresenius-Babo’s test for, 555. 

—— iodides of, 367. 

—— theory of the physiological action 
of, 242, 987, 1223. 

—— trihydride, explosion of, 454. 

Arsenic acid, action of, on the sodium 
salts of tungstic acid, 702. 

Arsenical bismuth subnitrate, 573. 

—— copper, purification of, 432. 

Arsenious chloride, absorption of chlo- 
rine by, 19. 

Arsonium compounds, constitution of, 


Asbestos containing sodium, 475. 

fabrics, 116. 

Ash ejected from Vesuvius, February 
25th, 1882, 932. 

—— of cereals, analysis of, 1313. 

—— of the various parts of aster amel- 
lus, analysis of, 887. 

Ashes of plants, estimation of phospho- 
rie acid in, 553. 

Ashes and lavas ejected in the latest 
eruptions of Vesuvius (1868—1882), 
chemical composition of, = 

Asparagine in young leaves, 1195. 

—— relation at te animal nutrition, 
986. 


Aspidosamine, 743. 

Aspidosperma Quebracho, alkaloids of, 
742. 

Aspidospermatine, 742. . 

Assimilation theoretically considered, 
1312. 

Aster amellus, analysis of the ash of the 
various parts of, 837. 

Atmography, 1008. 
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Atmosphere, carbonic anhydride in, 
*08 


— estimation of carbonic anhydride 
in, 1137. 

—the constituent of, which absorbs 

radiant heat, 566. 

— variations of the amount of oxygen 

in, 278. 

dtomic arrangement, influence of, on 

the physical -properties ef compounds, 

458. 


— combination, relation of molecular 

volume to, 1024. 

— weights of elementary bodies, rela- 

tion between, 358. 

remarks on, 922, 

Atranoric acid, 867, 1084. 

— -— and its derivatives, 1083. 

Atraric acid, 1084. 

Atrolactic acid, synthesis of, from aceto- 
phenone, 520. 

Atrolactyltropeine, 984. 

Atropic acid, 741. 

Atropine, new colour reactions of, 340. 

—— researches on, 740. 

Augite-andesite, 1035. 

durin, bromination of, 1290. 

— oxidised, nature of the so-called, 
1292. 

— hbrom-, hydrobromide of, 1290. 

— sulphate, 1292. 

Azoanthracene, _ tetrabromotetrimido-, 
523. 

Azoanthrol colours, 976. 

Azobenzene, 502. 

— crystalline form of, 965. 

— dichlor-, 953. 

a of, from bromaniline, 
22. 

Azobenzenedisulphonie acid, a- and £-, 

and its salts, 48, 516, 834, 1197. 

Azobenzenemonosulphonic acid, substi- 

tution-products of, 836. 

Azobenzenenitrosulphonic acid and its 
salts, 836. 

Avobenzeneparasulphonic acid, nitro- 
derivatives of, and their salts, 1285. 
—— - resorcinolazonaphthalene, 

3. 
Azobenzene thymolsulphonic acid and its 
salts, 834. 
Azo-eolouring matters, 609. 
— — — new, preparation of, 
443. 
4zo-eompounds, complicated, nomen- 
clature of, 1061. 
umic acid, 971. 
> ee - resorcinolazobenzene, 


latest 
1882), 


‘ition, 
ls of, 


lered, 
of the pane acid and its barium salt, 


4u-orthophenoxyacetic acid, 849. 
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Azophenyldiparasulphonic acid and its 
salts, 194. 

Azophenyldiparasul phony] chloride, 195. 

Azophenylene, 516. 

Azophenylglyoxylic avid, 621. 

Azophthalic acid and its salts, 515. 

—— preparation of, 125. 

Azotin, 769. 

Azotoluene, 502. 

Azotolueneresorcinol, 610. 

Azotolueneresorcinolazobenzene, 610. 

Azoxyanisyl-8-naphthol, 49. 

Azoxyanisyl-8-naphthol-a-disulphonic 
acid, 50. 

Azoxyanisyl-8-naphtholsulphonic acid, 
4). 


Azoxybenzene, conversion of, into oxy- 
azobenzene, 394. 

dichlor-, 953. 

—— preparation of, 965, 1061. 

Azoxylene-a-thymolsulphenic acid, 834. 

Azoxyleneresorcinol, 611. 


B, 


Bacillus butylicus, 1121. 

Bacteria, composition of cell membranes 
of, 80. 

multiplication of, in the blood of 
living animals by a chemical ferment 
free from organisms, 1309. 

Balsam of Peru, adulteration of, 1339. 

Baloraidite, 289. 

Bamboo, potash from, 781. 

Band-spectrum of air, 677. 

Barberry, examination of the root of, 
1140. 

Barium, basic halogen salts of, 141. 

separation of, frem strontium and 

calcium in the form of chromate, 

997. 

aluminate, 141. 

cyanide and its hydrates, 484. 

— formate, action of heat on, 
1050. 

—— nitrate, hydrated, 13. 

—— sulphate, influence of the tem- 
perature of the voltaic are on, 
362. 

—— —— precipitation of, 97. 

—— —— solubility of, in concentrated 
sulphuric acid, 465. 

Bark of Fraxinus americana, 1150. 

Barks, method for estimating the total 
alkaloids in, 665. 

Barley, chevalier, 549. 

continuous cropping with, 329. 

continuous growth of, at Woburn 

in 1881, 1226. 
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Barley for malting and feeding purposes, 
some of the conditions influencing the 
quality of, 888. 

—— malting, preservation of, 1014. 

—— manuring experiments on, 1130. 

—— sprouting, 418. 

—— steeped, composition of, 645, 761, 
1224. 

Barren sandy heath, manuring experi- 
ments on, 654. 

Basaltic lava, crystallised paraffin in 
geodes in, 810. 

Basalts of Sicily, 152. 

Base, new, analogous to neurine, 1303. 

—— —— from a piperidine-derivative, 


982. 

Bases, aromatic, condensation products 
of, 833. 

— formation of, from acid amides, 
958. 

— found in putrefaction products, 
1307. 

obtained from quinoline and the 
alkyl chlorides and iodides, addition- 
products of, 1112. 

Battery, secondary, 135. 

Bay tree, California, occurrence of a 
new fat acid in the nut of, 1186. 

Beans, cultivation of various kinds of, 
with ial regard to the amount 
of nutrients produced, 83. 

—- kidney, loss of water from, when 
ripening, 243. 

Becker’s method of creaming, 674. 

Beech-tar, creosote from, 1328. 

Beegerite, a new mineral, 575. 

Beer, action of light on, 122. 

Bertel’s method of growing, 244. 

—— estimation of glycerol in, 557. 

examination of, for foreign bitter 
principles, 103. 

— reducing power of, 1137. 

—— sulphuric acid in, 556. 

Beet, analysis of, 898. 

composition of soi# deposited by 
the water employed for washing, 
1315. 

—— culture in Vaucluse, 244. 

— distribution of heat and rain 
during the growth of, 990. 

experiments on, with potassium 
sodium nitrate, 771. 

— French, cultivation of some kinds 
of, 243. 

increase of root and leaf of, during 
growth, 640. 

— influence of superphosphates on 
the percentage of sugar in, 1314. 

investigation of, 782. 

—manuring experiments on, in 
Brunswick, 767. 

— manuring of, 89, 93, 654, 1314. 
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Beet, potash salts as manures for, 1130, 

— value of different varieties of 
424, ; 

Beet-juice, purification of, by lime, 672. 

purification of, by means of 
sulphurous acid and filtration through 
gravel, 1337. 

Beet-molasses waste, product of the dis- 
tillation of, 1256. 

Beet seeds, relation between the mois- 
ture of the soil and the germination 
of, 641. 

Beet-spirit, purification of, 1335. 

Beet-wine, 1336. 

Belladonna, absorption-spectra of solu- 
tions of, 349. 

roots, importance of starch in, 
1126. 

Benzaldehyde, action of acetone on, in 
presence of alkaline solutions, 513, 

-—— cyanhydrin, 56. 

—— orthonitro-, 840. 

— —— action of dimethylaniline 
on, 834. 

—— paranitro-, 393. 

—— action of aniline sulphate, 

——- and orthoanisidine, 


Benzaldehydeamidoacetic sulphite, 304. 

nee sulphite, 
304. 

Benzaldehyde-green, paranitro-, 394. 

Benzene, aetion of amylene on, in pre- 
sence of aluminium chloride, 46. 

—— action of amylene hydrochloride 
on, in presence of aluminium chlor- 
ide, 46. 

—— action of dichlorethyl oxide on, 
in presence of aluminium chloride, 
1209. 

—— congelation of solutions of neutral 
compounds in, 1260. 

constitution of, 721, 952, 1196. 

——a-dinitrochloro-, derivatives of, 
1057. 

—— direct production of phenol from, 
395 


—— heat of combustion of, 721. 

—— hexbromo-, 47. 

—— metadiamido-, derivatives of, 391. 

—— methylation of, by methyl and alu- 
minium chlorides, 390. 

— monobromo-, action of aluminium 
chloride on, 606. 

— mouo-, di-, and tri-bromo-, action 
of sulphuric acid on, 46. 

—— nitrosomethylamido-, 189. 

—— nitrosomethylmetanitro-, 1070. 

—— nitrosomethylorthonitro-, 
methylated, 188. 

— orthodinitrochloro-, 
sodium sulphite on, 953. 


and 


action of 
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Benzene, paradibromo-, action of sodium 

ethylate on, 168. 

— paranitrochloro-, action of alco- 

holic potash on, 953. 

— tetrabromo-, 47, 606. 

Benzenesulphonamide, 
954. 

Benzenesulphonic acid, action of hydro- 

gen peroxide on, 502. 

mono- and di-bromo-, 47. 

— —— nitrochloro-, sodium salt of, 
953. 

— —— paramido-, 1075. 

Benzenylciphenylamidine, 957. 

Benzenyldiphenylamine, dichloro-, 178. 

Benzenyldiphenyldiamine, 957. 

Benzhydroxylpropionic acid, 618. 

Benzidine, substituted derivatives of, 
199. 

Benzidine-tetracarboxylic acid, 516. 

Benzobenzoylaniline, 176. 

Benzodimethylaniline methiodide, 176. 

Benzofuril, 500. 

— tetrabromide, 500. 

Benzofurilic acid, 500. 

Benzofuroin, 500. 

Benzoic acid, action of different kinds 

of, and their sodium salts, on potas- 


nitrochloro-, 


— 


sium permanganate, 339. 

— —— action of iodine on the silver 
salt of, 970. 

— — officinal, and its behaviour 


towards potassium permanganate, 
1138. 

— — &e., action of potassium per- 
manganate on, 1328. 

—— —— production of, from toluene, 
1146. 


etherification of, 
818. 

Benzoic acids, amido-, hydrofluorides of, 
613, 614. 

Benzoic bromide, 514. 

Benzophenone, homologues of, 1292. 

Benzophenyl carbamate, 508. 

Benzophenylisonitril, 508. 

Benzopyrocatechol, 508. 

Benzoresorcinol, 508. 

Benzotrichloride, action of copper on, 
1103. 

r- compounds of, with aromatic bases, 


— compounds, researches on, 


Benzoylacrylic acid, 1074. 
Bmsoylaniline and its derivatives, 176, 


Benzoylaniside, 302. 


Benzoylbenzoic acid, 508. 
Benzoylbutylphenol, 176. 
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Benzoylconylethylalkeine, 1193. 
Benzoylcrotonic acid, 1074. 
Benzoyldibromodiphenylamine, 1060. 
Benzoyldimethylaniline, 176. 
Benzoyldiphenylamine, action of phos- 
phorus pentachloride on, 178, 1060. 
Benzoylhydroxymyristic acid and its 
salts, 497. 
Benzoyl-a-metaisocymenol, 300. 
Benzoylmononitrodiphenylamine, 1059. 
Benzoylmononitroparaditolylamine, 
1060. 
Benzoylorthamidoparaditolylamine, ac- 
tion of tin and acetic acid on, 
1061. 
Benzoylorthodinitrodiphenylamine, 
1060. 
Benzoylphenol, 177, 508. 
Benzoylphenylcarbamine, 176. 
Benzoylphenylmethane, 177. 
Benzoylphenylthiocarbamide, 177, 508. 
Benzoylphenylthiocarbizine, 1095. 
Benzoylpiperethylalkeine, 1193. 
Benzoylpropionic acid, 1074. 
Benzoylxylenesulphonamide, a- and £-, 
1208, 1209. 
2nzyl alcohol, dinitro-, 1198. 
--— orthonitro-, 840. 
—— —— parabromo-, 170. 
—_ preparation of, 170. 
—— bisulphide, 1058. 
bromide, orthiodo-, and its deriva- 
tives, 1057. 
compounds, parabromo-, 170. 
cyanide, action of bromine on, 
169. 


paramido-, and its deriva- 

tives, 1070. 

nitrate, paranitro-, 1198. 

Benzylamines, parabromo-, 170. 

Benzylammonium benzylcarbamate, 56. 

Benzylchloromalonamide, 1208. 

Benzyleurcumin, parabromo-, 1108. 

Benzyldiphenylamine, 502. 

Benzylfluorene, 202. 

Benzylidene bromobenzoate, 514. 

furfurylidene ketone, 513. 

phenyl ketone and its bromine- 
compound, 512. 

Benzylidene-acetone and its bromine- 
compound, 511. 

Benzylmalonic acid, nitroso-, and some 
of its salts, 39. 

Benzylmetacresylic oxide, 1204. 

Benzyloxyphenylacetic acid, 403. 

Benzyloxyphenyl-a-propionic acid and 
its salts, 1072. 

Benzylparamethyloxyphenyl-a-propionic 
acid and its salts, 1072. 

Benzylphenanthrene, 202. 

Benzylphenol, 171, 727. 

Benzyl-piperidine, 982. 
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Berberis Aquifolium, v. Alpens, “Oregon 
grape root,” examination of the root 
of, 1140. 

Berb-ronic acid and its salts, 230. 

Bergenin, 159. 

Bergenitol and its derivatives, 159. 

Bergmann’s theory, remarks on, 793. 

Berthollet’s theory, remarks on, 793. 

Beryl, occurrence of, near Freistadt in 

pper Austria, 580. 

Bhreckite, 288. 

Bicarbonates, alkaline, estimation of, 
895. 

Bile, bullock’s, Hiifner’s reaction with, 
1218. 

— contributions to the chemistry of, 
874. 

—— formation of, 878. 

gases of, 754. 

Bile-pigments, reactions of, 232. 

Birds, excretion of uric acid by, 416. 

Bismuth iodide, compounds of, with 
organic bases, 528. 

subnitrate, arsenical, 573. 

—— — pre tion of, 18. 

Bitter almond oil, production of, from 
toluene, 1146. 

Biuret cyanurate, 167. 

Black chalk, preparation of, 248. 

—— spinell in the greenstones of Elba, 
480. 


Blacking, 444. 

Blast-furnace slag, phosphorescent, 345. 

Bleaching, 128. 

application of sulphurous anhy- 
dride in, 1337. 

Blende, crystallography of a variety of, 
369, 


Blood, detection of nitrous acid in, 
1231. 

—— of animals living in elevated 
regions, richness in oxygen of, 
1120. 

—— peptone in, 78. 

—— quantitative estimation of urea in, 


667. 

Blood-corpuscles, white, relation of, to 
the coagulation of the blood, 322. 

,Blood-letting, variations in the com- 
position of the serum after, 751. 

Blood-serum, albuminoids of, 75. 

and other animal fluids, 
“ acidity of,’ 1221. 

—— —— rotatory power of the albu- 
minoid substances in, and their esti- 
mation by this means, 110. 

Blood-stains, detection of, 561. 

— diagnosis of, by measurement 
of the blood-corpuscles, 342. 

Blowing wells near Northallerton, 372. 

Bone-meals of various degrees of fine- 
ness, manuring experiments with, 653. 
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Bones, extraction of fat from, by light 
petroleum, 123. 

—— steamed, and dissolved, oats mua- 
nured with, 333. 

Boracite, 148. 

Borie acid, detection of, by means of the 
microscope, 245. 

existence of, in notable quan- 
tities in the Dead Sea, 1037. 

Borneol, carbonic ether of, 528. 

cyanate, 625, 1213. 

etherification of, 817. 

—— acetate, oxidation of, 66. 

Borneolcarboxylic acid, 66. 

Bostonite, 116. 

Bothrops, potassium permanganate as 
an antidote to the poison of, 879. 

Bottle-stones of Moravia and Bohemia, 
and of Trebitsch, 581. 

Box-trees, use of, in agriculture, 93. 

Brackebuschite, a new vanadate, ana- 
lysis of, 150. 


Brain-derivatives, new, remarks on the 


paper on, by Eugen Pareus, 538. 
— human, amount of cholesterin in, 


78. 


some new constituents of, 235. 

Brains, putrefaction-products of, 77. 

Brandy, estimation of fusel oil in, 1235, 
1327. 

Brassica Napus seed, distribution of 
myronic acid in, 243. 

Rapa seed, distribution of my- 
ronic acid in, 243. 

Bread, Croatian, analysis of, 1151. 

Brewing, gelatinised grain for, 1337. 

—— in Japan, 432. 

Bromal, chloro-, 938. 

—— — alcoholate, 938. 

—— -— hydrate, 938. 

Bromanil, 714. 

Bromine, electric conductivity of, 679. 

—— indirect estimation of, by electro- 
lysis, 772. 

— use of, in the analysis of nickel 
and cobalt, 99. 

vapour-density of, 794. 

Bromoform, chloro-, 938. 

Bronze of the ancients, 805. : 

— monuments, exposed, preservation 
of, 669. 

Bronzes, formation of patina ou, 1334. 

—— tungsten, 930. ; 

Brucine, pyridine bases derived from, 
1302. 

Bryona, composition of, 884. 

Buckwheat, composition of, 642. __ 

Bullock’s bile, Hiifner’s reaction wit), 
1218. 

Bunsen burner, luminosity of the flame 
of, induced by heating the tube, 256. 

action of air in render- 
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ing the flame of, more luminous, 

129. 

Bunsen burner, non-luminosity of the 
flame of, 129. 

Bustamite from Laangban, analysis of, 
291. 

Butaldehyde-ammonia, normal, 709. 

Butane, dinitro-, 825. 

Butter, 348. 

— adulteration of, 559. 

—— detection of foreign fats in, 1003. 

— estimation of salicylic acid in, 
1003. 

— examination of, 110. 

— formation of, and its physical and 
chemical composition, 674. 

—— from sweet and sour cream, 348. 

—— and milk, 899. 

Butyl acetate, trichloro-, 824, 1279. 

—— alcohol, trichloro-, 824, 952, 1279. 

—— bromide, tertiary, 154. 

— chloride, trichloro-, 1279. 

Butylanisoil, 176. 

Butylbenzene, amido-, and some of its 

derivatives, 176. 

Butylehloral, action of zine ethide on, 

824. 

—— action of zine-ethyl on, 1279. 

Butylphenol, action of phosphoric anhy- 
dride on, 176. 

— synthesis of, 171. 

Butylnitrous acid, and some of its salts, 

710. 

Butyl-oxanthranyl chloride, 862. 

Butyric acid, nitroso-, 944. 

— bromide, «-bromo-, action of zinc- 

methyl on, 37. 

Butyric acids, «-8-dibromo-, 598. 

Butyrolactone, 497. 

Buxeine, 745. 

Buxine, 745. 

Burus sempervirens, active principles of, 
744. 

Byssolite, 582. 


C. 


Cabbages, fodder, 423. 

Cadaveric alkaloids, formation of, 741. 
Cadmium, estimation of, 98. 

— methods for the detection of, in 
presence of copper, 1232. 

rad revision of the atomic weight of, 


—— separation of, from zinc, 97. 

— sulphide, crystallisation of, 363. 

— and nickel sulphates. Part III of 
ate on p eae equivalence, 
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Cesium and its salts, preparation of, 
464. 
Caffeine, 217, 232, 628, 629. 


action of bromine on, 629. 

—— and its derivatives, 217. 

conversion of xanthine into, 981. 

Caffeol, 232. 

Caffoline, 217. 

constitution of, 628. 

Caffuric acid and its salts, 217, 631. 

Calcite, artificial production of, 1270. 

Calcium aluminates, solubility of, in 
water, 903. 

carbonate, artificial pseudomor- 

phosis of, after gypsum, 282. 

basic, 695. * 

—— —— separation of, in the wood of 
dicotyledonous plants, 82. 

chloride, crystalline compounds of, 

with alcohols, 27. 

cyanide, 484. 

— formate, uction of heat on, 1050. 

~—— hypophosphite, preparation of, 
695 


—— oxychloride, heat of formation of, 
452, 682. 

—— phosphate, analysis of, 141. 

—— separation of magnesium from, 


sulphate, influence of the tempera- 

ture of the voltaic are on, 362. 

sulphide, decomposition of, by cal- 
cium chloride, 562. 

—— —— violet phosphorescence of, 
677. 

Calorimetric studies, 451. 

Calorimetrical measurements, compari- 
son of the results of, 265. 

Campheride and its derivatives, 208, 


209. 

Camphocarboxylic acid and its deriva- 
tives, 66. 

Campholurethane, and derivatives of, 
1213. 

“Camphor, bromo-derivatives of, 864, 
1300. 


— bromo-, phenol obtained by the 
action of zine chloride on, 739. 
— combination of, with aldehyde, 


—— dibromo-, isomerism of, 1300. 

—— —— two isomeric and crystalline 
forms of, 864, 865. 

dichloro-, 738, 864. 

an isomeric, 1107. 

—— mono- and di-bromo-, properties of 
the bromine-atoms in, 526. 

— monobromo-, 864. 

—— tribromo-, 1301. 

Camphor-derivatives containing nitrogen, 
527. 

Camphoric acid, etherification of, 384. 
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Canadian fibre, 116. 

_ Cane-sugar, dissolved in methyl alcohol 
and in acetone, specific rotation of, 
30. 


influence of invertin on the fer- 

mentation of, 1277. 

oxidation of, 1041. 

—— sodium-compound of, 491. 

“ Canna edulis sterilis””’ as food, 990. 

Caoutchouc, vulcanised, preservation of, 
1152. 

Caproic acid, heat of combustion of, 
567. 

—— —— isobromo-, action of water on, 


944. 

—— —— lactones from, 34. 

monobromo-, acid obtained in 

the preparation of caprolactone from, 

946. 

—— —— normal, lactone of, 33. 

—— —— present in rosin oil, 711. 

Caprolactone, 946. 

Capronitril, amido-, and amidoiso-, 191. 

Carbamides, polysubstituted, 182, 183. 

Carbanilide, dibromo-, 609. 

Carbazole, some derivatives of, 1103. 

Carbazole-carboxylic acid and its deriva- 
tives, 1103. 

Carbazolic acid and 
1103. 

Carbohydrate, a new, 159, 427, 708, 939. 

(achroo-glycogen) from the mucin 
of Helix pomatia, 708. 

—— from Fucus amylaceus, 939, 1044. 

—— from the chemically combimed car- 
bon in cast iron, 427. 

Carbohydrates, compounds of, with 
alkalis, 490. 

Carbolic acid, difference in the action of 
solution of, in oil and in water, 1143, 

Carbon, atomie weight of, 794. 

bisulphide, action of bromine on, 
706, 945. 

—— —— qualitative test for, in coal- 
gas, 107. 

chemically combined, estimation of, 
in east iron, wrought iron, and steel, 
427, 1134. 

— colorimetric estimation of, in iron, 
98. 

—— compounds of, with hydrogen and 
nitrogen, spectra of, 252. 

—— diffusion of, 358. 

estimation of, in iron and steel, 
337, 1134. 

—— new compound of, with sulphur 
and bromine, 706. 

—— possibility of artificially preparing 
amorphous elementary, free from hy- 
drogen, oxygen, and nitrogen, 26. 

—— refraction-equivalents of, in or- 
ganic compounds, 133. 


_— 


its derivatives, 
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Carbon chlorides, transformation of, into 
bromides, 375. 
—— compounds, liquid, dependence of 
the molecular refraction of, on their 
chemical constitution, 910. 
—— — — molecular refraction of, 
909. 
—— —— — relation between the 
optical and thermal properties of, 263, 
445. 
—_— — of, 130, 252. 
— oxychloride, production of, from 
chloroform, 935. 
—— oxysulphide, conversion of, into 
carbamide and thiocarbamide, 823. 
spectrum, 251. 
—— tetrachloride, conversion of, into 
bromide, 375. 
Carbonic acid, hydrated, composition of, 
692, 1026. 
—— — of muscle, 539. 
—— derivatives, suggestions re- 
specting the nomenclature of, 381. 
Carbonic anhydride, amount of, in the 
atmosphere at Caléves, near Nyon, 
Switzerland, altitude 420 m., 1026. 
—— — inthe atmosphere, 361, 692, 
1026, 1137. 
—— law of solubility of, in water 
at high pressures, 1021. 
— —— liquid, in smoky quartz, 474. 
proportion of, in the upper 
regions of the atmosphere, 361. 
qualitative test for, in coal- 


gas, 107. 
— relation between the decom- 
position and formation of, 548. 
spectrum of, 253. 
and water vapour, tempera- 
tures of combustion and dissociation 
of, 453. 
Carbonic oxide and oxygen, temperature 
of combustion of a mixture of, 453. 
Carbons, pure, for the electric light, 
1142. 
Carbonylamidobenzoic acid, and some 
of its salts, 609. 
B-Carbopyrollic acid, 213. P 
Carbopyrollic acid, mononitro-, and its 
salts, 876. 
—_— a-trichloro-, and its salts, 875. 
Carbosilicon, 571. 
—— compounds, new, 933. 
Carbostyril, 732. 
and its derivatives, 201, 1209. 
monochloro-, 733. 
Carbostyrilic acid, 732. : 
Carbotriphenylamine, preparation of, 
180 
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Carbotrithiohexabromide, 706. 
Carboxycornicularie acid, lactone of, and 
its constitution, 1076. 


. 


Carnallite as a manure and fixer of am- 
monia, 1130. 

Caroba balsam, 764. 

Carobic acid, 764. 

Carobin, 764. 

Caroborin, 764. 

Carvacrol from essence of Savory, 737. 
— occurrence of, in origanum oil and 
in oil of Thymus Serpyllum, 1065. 
— occurrence of, in the ethereal oil of 
garden sage (Satureia hortensis), 1065. 
Cascarilline, 1004. 

Casks, effect of adding soda or acid to 
the water used for seasoning, 1337. 
Cast iron, action of mercuric chloride on, 


ee carbohydrate from the chemi- 
cally combined carbon in, and the 
estimation of that carbon in, 427. 


direct deposition of copper on, 


670. 


malleable, 116, 1143. 

Castor-oil seed, composition of erystal- 
lised albumin from, 876. 

Catalytic reaction, a new, 1262. 

Catechin, action of diazobenzene chloride 

on, 67. 

Catechins, 67. 

Catechol series, nitro-products of, 1200. 

Caulosterin, 1202. 

Celluloid matter, action of strong alkalis 

on, 380. 

—— —— digestion of, 237, 985, 1119. 

Cellulose, certain properties of, 420. 

— nitration of, 1184. 

— and coal, 31. 

Cement, action of, on lead pipes, 1335. 

— Portland, 1143. 

Cereals, analysis of the 

1313. 

— quantity of water necessary for, 
1312. 

Cerebrin, 235. 

Cerebrose, 537. 

Cerebrosic acid, 587. 

Ceresin, &c., specific gravity of, 1139. 

Champagne, clarification of must in the 
manufacture of, 1145. 

Charcoal, action of, on a solution of gold 

chloride, 809. 

Cheese, 348. 

as American process for making, 

—— poor, of Cantal, 441. 

— ripening of, 436. 

-making, general theory of, 439. 

Chelidonium majus, presence of citric 
and malic acids in, 82. 

aint action, influence of mass on, 


= affinity, determination of, 6, 360, 


ashes of, 
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Chemical constitution and molecular 
refraction, relation between, 351. 

—— equivalence, 689. 

—— processes, studies in, 5. 

—— reactions, velocities of, 456. 

symmetry, or the influence of 

atomic arrangement on the physical 

properties of compounds, 458. 

work done by the galvanic cell, 
1257. 

Cherry-water, examination of, 348. 

Chica, 1311. 

Chicken cholera, 324. 

Chinolinum tartaricum, analysis of, §68. 

Chiolite, composition of, 1176. 

Chitenidine, 1307. 

Chloral, action of zinc-ethyl and zine- 
methyl on, 295. 

—- action of zinc methide on, 491. 

— bromo-, 938. 

alcoholate, 938. 

—— hydrate, 938. 

Chloralid, bromo-, 938. 

Chloranil and dimethylaniline, colour- 
ing matter from, 58. 

Chlorate, estimation of, in hypochlo- 
rites, 94. 

Chlorates, formation of, from chlorides 
by the action of the electric current, 
925. 

preparation of, 431. 

Cholestrophan, 217. 

Chloric acid, quantitative estimation of, 
894. 

Chloride of lime, detection of, in water, 
1316. 

Chlorides, formation of hypochlorites 
and chlorates from, by the action of 
the electric current, 925. 

in urine, new method for the 
quantitative estimation of, 551, 552. 

Chlorine, absorption of, by arsenious 
chloride, 19. 

—— dioxide, vapour-density of, 1161. 

dissociation of, 794. 

— estimation of, in presence of 
iodine and bromine, 1230. 

in wines, 9.9. 

—— —— with the aid of Gooch’s me- 
thod of filtration, 894. 

by electrolysis, 772. 

-—— preparation of, 278. 

—— trioxide, so-called, 460. 

Chlorites, 460. 

Chlormalonylamide, 39. 

Chloroform, action of potassium sul- 
phide on, 589. 

— bromo-, 938. 

new method of testing for, in 

cases of poisoning, 777. 

production of carbon oxychloride 

from, 935. 
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Chlorophyll, 67, 412. 

Chlorophyllanic aeid, 412. 

Chocolate, examination of, 1139. 

Cholesterin, 1202. 

amount of, in human brain and 
in hens’ eggs, 78. 

Cholestrophane. 629. 

—— dimethylglyoxyl carbamide, a re- 
duction-product of, 1054. 

Chromammonium compounds, 468, 
1167. 


280. 
Chrome-iron ore of Japan, 21. 
Chromium bromide, hydrated, 280. 
estimation of, 1234. 
—— oxybromide, 280. 
phosphate, use of, in analysis and 
in the arts, 998. 
and mercury, salts of, 293. 
—— iron, and aluminium, reactions of 
the acetates of, 825. 
Chromophosphate of lead and copper, 
283. 


Chrysarobin, oxidation of, 858. 

Chrysoidinesu!phonic acid and some of 
its salts, 392. 

Cinchene, 224. 

Cincholepidine and some of its salts, 
533 


Cincholine, 1114. 

Cinchomeronie acid, behaviour of, on 
heating, 311. 

Cinchona alkaloid, a new, 229. 

alkaloids, 229, 1113. 

—— bark, estimation of the alkaloids 
in, 246, 899. . 

— —— Prollius’s method for the 
estimation of alkaloids in, 1139. 

Cinchona cuprea, new alkaloid from, 
316, 317. 

Cinchonamine and its salts, 229. 

—— cinchona bark, 634. 

Cimchonic acid and some of its salts, 
1304. 

Cinchonidine, 228. 

haloid and hydrocarbon deriva- 

tives of, 227. 

oxidation of, 220. 

—— separation of, from quinine, 74. 

and urea, double salt of, 74. 

Cinchonine, action of alkalis on, 309. 

constitution of, 224. 

distillation of, with potash, 414. 

8-Cinchoninesulphonic acid and its de- 
rivatives, 225. 

Cinchotine, occurrence and behaviour 
of, 982. 

Cinnamene, paranitrochloro-, 847. 

Cinnamic acid derivatives, 191. 
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Cinnamie acid, monochloro-, 1073. 
—— ——para- and ortho-nitro-, 845. 
para- and ortho-nitro-, and 
derivatives of, 840. 
—— —— paranitro-, 
846. 
—— —— paranitro-, nitration of, 401. 
—— — paranitrobromo-, 842, 843. 
monobromo-, isomeric, beha- 
viour of, with concentrated sulphuric 
acid, 615. 
Cinnamon leaves, oil of, 1300. 
Cimnamone, preparation of, 511. 
Cinnamylformic acid, new method for 
the preparation of, 520. 
Cinnamyltriethylalkeine, 1193. 
Circuit, closed, external work in, 1156. 
Citraconamide, 1281. 
Citraconanil, 1281. 
Citraconanilide, 1281. 
Citraconic acid, 829. 
and its isomerides, etherifica- 
tion of, 383. 
derivatives of, 1281. 
— anhydride, 829. 
— chloride, 1281. 
Citrates, ammoniacal, 604. 
Citric acid, abnormal crystals of, 498. 
—— action of chlorine gas on, 


derivatives of, 


498. 
—— —— estimation of, in wine, 1000. 
—_— presence of, in Chelidonium 
majus, 82. 


Cladonie acid, 1080. 

Clay, zine-bearing, from Pulaski Co., 
Virginia, 24. 

Clayslate needles, small, 483. 

Clover, perishing of, in winter, 548. 

Clover hay, comparative experiments on 
the digestion of two kinds of, by the 
horse and sheep, 237. 

Coal, composition of, 931. 

—— condition of sulphur in, and its 
relation to coking, 780. 

— and cellulose, 31. 

Coal-gas, estimation of sulphur in, 
1326. 

—— —— qualitative test for carbon 
bisulphide and carbonic anhydride, 
107. 

Cobalt, detection of, 555. 

—— salts, absorption-spectra of, 131. 

—— and nickel, separation of, 1234. 

—— use of bromine in the analy- 

sis of, 99. 

nickel, and copper, colour rela- 
tions of, 1. 

Cocaine, preparation of, 75. 

Cockchafers, constituents of the ashes 
of, 1223. 

Cock’s-foot grass (Dactylis glomerata), 
cultivation of, in Saxony, 422. 


Cod-liver oil, presence of phosphorus 

and iodine in, 673. 

Codeine, 311, 1112. 

— action of phosphorus oxychloride 

on, in presence of phosphorus penta- 

chloride, 312. 

— action of phosphorus pentachlo- 

ride on, 311. 

— bromo-, and the action of phos- 

phorus pentachloride on, 312. 

— chloro-, action of phosphorus pen- 

tachloride on, 313. 

—— nitro-, action of phosphorus penta- 

chloride on, 313. 

—— methiodide, 218. 

— methoxide, 218. 

— new colour reactions of, 340. 

—-- transformation of morphine into, 

981. 

Codethylene methiodide, 218. 

Coerulein, 58, 61. 

—— dye-stuif from, 126. 

Coerulin, 60, 61. 

Coffee, products obtained by the roasting 

of, 230. 

Colchiceine, 75. 

Colchicine, preparation and derivatives 

of, 74. 

Colchicoresin, and the 8-compound, 75. 

Cold and liquefaction produced by the 
mutual action of solids, 450. 

Collodion emulsions, analysis of, 111. 

Collodion-gelatin emulsions, analysis of, 
112. 

Colloids, nitrogenised, synthesis of, 415. 

Colophony, products of the distillation 

of, 737, 1179, 1301. 

Colour of the Mediterranean and other 

waters, 1017. 

-— photography, by tinting layers of 

coagulated albumin, 668 

—— relations of nickel, cobalt, and 

copper, 1. 

Colouring matters from dimethylaniline 

and chloranil, 58. 

— —— from gallacetophenone, 1288. 

—— —— in flour-paste, 739. 

— —— from Chinese yellow-berries, 

capers, and rue, 976. 

— —— new, 124, 441, 675, 784, 1066, 

1067, 1288. 

—— —— preparation of, by the action 

of diazcanisoils on naphthols and 

naphtholsulphonie acids, 124. 

—— —— production of, by the action 

of aromatic nitro-substitution-pro- 

ducts on phenols and polyatomic al- 

cohols, 784. 

Columbie acid, 1005. 

Columbine, 1004. 

a from Amelia Co., Virginia, 

75. 
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Combustible substances,  difficultly, 
analysis of, 998. 

Comenamic acid, 197. 

Comenamide, 197. 

Comenic acid and its derivatives, 197. 

derivatives of, 601. 

Composts, composition of materials 
adapted for, 1229. 

Compound, crystalline, formed in water 
containing hydrogen sulphide and 
mercaptan, 592. 

Compounds, influence of atomic arrange- 
ment on the physical properties of, 458. 

Conhydrine, 215. 

Coniferin, 1124. 

Conine and its compounds, 215. 

Conversion colours, 564. 

Conylethylalkine, 166. 

Copaiba balsam, ‘ Maracaibo,” 
stituents of, 65. 

Copaibie acid, commercial so-called, con- 
stituents of, 65. 

Copiapite, optical properties of, 281. 

Copper, arsenical, purification of, 432. 

—— allotropic, so-called, formation and 
composition of, 428. 

albuminate, 747. 

—— direct deposition of, on east iron, 
wrought iron, and steel, 670. 

—— electrolytic estimation of, 428, 
660 


con- 


—— estimation of arsenic in, 1135. 

—— extraction of, 346. 

—— for elementary analysis, prepara- 
tion of, 1235. 

—— metallic, absorption of oxygen by, 
551. 
1232. 

—— lead vanadate from laurium, 472. 

molten, of various degrees of dry- 
ness, action of salt on, 669. 

—— new process for extracting, from 
copper pyrites, 904. 

nickel and cobalt, colour relations 

of, i. 

salts, action of ammonia on some, 

1266. 

separation of, from the precious 

metals, 119. 

solution, alkaline, action of glu- 

conic, saccharic, lactonic, and mucic 

acids on, 429. 

sulphate, anhydrous, solubility of, 

in methyl alcohol, 1274. 

basic, 1266. 

sulphide, crystallised, formed from 

ancient coins in hot springs, 142. 

volumetric estimation of, 776. 

Copper-plating, 782. 

Copying ink for transcribing letters 
without a press, 128. 


estimation of impurities in, 
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Corallin, constituents of, 1290. 

Corallin-phthalein, 1291. 

Coriandrum sativum, essential oil of the 
fruit of, 525. 

Corn ergot, analysis of, 785. 

smut, analysis of, 785. 

Cornicularic acid, and lactone and con- 
stitution of, 1077. 

Cossyrite, a new mineral from Liparite 
lavas of the island of Pantellaria, 
152. 

Cotarnine, 313, 869. 

Cotton-seed meal, fodder experiments on 
milch cows with, 321. 

oil, 436. 

—— — ——- test for distinguishing, 
from olive-oil, 662. 

Couple with manganese, forming salts 

ue. which can be utilised or regenerated, 

ote 134. 
uke Cows, milch, fodder experiments on, 
with cotton-seed meal and peanut- 
meal, 321. 

feeding, with cotton cake, 


ate feeding, with grass and lu- 
cerne, 238. 
—— use of Soja beans as food for, 


Cream, sweet and sour, butter from, 
348. 

Creamer, Reimer’s, experiments with an 
improved form of, 124. 

Creaming by the aid of heat, 124. 

—— use of Laurence’s cooler in, 1149. 

—— process, comparison of the Holstein 
and Swarts’, 1148. 

Creosol, 210. 

— derivatives of, 54. 

Creosote from beech-tar, 1328. 

Cresaurin, 1201. 

Cresol, dibromonitro-, 969. 

mononitro-, 728. 

Cresorcinol, 729, 969. 

Cresyl ethyl oxides, nitrated and amido-, 
1202, 1203. 

Critical point, 136. 

Croatian bread, analysis of, 1151. 

Crops, influence of the distance between 
the seed sown, on the growth and 
quality of, 646. 

Crotonie acid, molecular refraction of, 
827. 

Crotonic acids, monohalogen-substituted, 
decomposition of, by alkalis, 945. 

two isomeric, 712. 

—— chlorides, chloro-, two isomeric, 
712. 

Crotyl acetate, monochloro-, 1280. 

alcohol, monochloro-, 1279. 

Cryolite, composition of, 1176. 

Crystal of one substance in the solution 
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of a different compound, development 
of, 1269. 
Crystallogenic observations, 574. 
Crystals produced by the action of 
metals sealed up in carbon bisulphide, 
12. 
Cucurbitacee of Uruguay, 884. 
Cumaldehyde, synthesis of thymol from, 
727. 
Cumic acid, constitution of, 971. 
— — synthetical, oxidation of, 
840, 


Cuminamidacetic acid, 515. 
Cuminglycollie acid, 515. 
Cupreine, 142. 
Cupric chloride, action of aluminium on, 
1266. 
oxide, action of ammonia on, 
1266. 
—— —— reduction of, by grape-sugar 
in neutral solutions, 558. 
use of, for the separation of 
alumina and the higher oxides trom 
protoxides, 897. 
—— salts, tests for, 556. 
Cuprine, 313, 314. 
Cupronine, 870, 872. 
Cuproso-cupric sulphites, 280, 1028. 
Cuprous isosulphite, 1166. 
oxide, detection of, in presence of 
cupric and other metallic oxides, 
1232. 
—-— sulphites and their derivatives, 


and silver iodides and their alloys, 
coefficients of contraction and ex- 
pansion of, 570. 
Curcas cake, 85. 
Curcumin and derivatives and oxidation 
of, 1107, 1109. 
Current from a Gramme machine, effects 
produced in a vacuum by, 913. 
Currier’s “ mucilage,”’ 1339. 
Cusconine, fresh occurrence of, 317. 
Cutose, certain properties of, 420. 
Cyanhydrins of aldehydes and ketones, 
action of aniline on, 50. 
of benzaldehyde, acetone, and 
diethylketone, amido-acids from, 55, 
56 


Cyanic scid, normal, N:C.OH, and its 
derivatives, 590. 
ether of borneol, 625. 
Cyamidamalic acid, 1056. 
Cyanides, decomposition of, 102. 
—— of metals of the iron-group, 154. 
Cyanogen, explosion of, 453. 
—— bromide, action of sodium ethylate 
on, 590. 
— spectrum, inversion of, 1. 
Cyanphenine, formula of, 1064. 
Cyanoquinolines, 869. 


Cyanotypes, 113. 

Cyclopite from Etna, 254. 

Cymene, action of bromine and chlo- 
rine on, 301. 

—— preparation of, 608. 

—— dinitrobromo-, 619. 

—— nitro-, action of sulphuric chlor- 

hydrin on, 722. 

—— nitrobromo-, 619. 

—— para, sulphonic acids of, 196. 

Cymenedisulphonie acid, nitro-, and 

some of its salts, 722. 

Cymene-6-salphonic acid and its salts, 
196. 

Cymidine and its salts, 728. 

Cymylene chloride, nitro-, 727. 

Cymylphosphinic acid, 964. 

Cymylphosphodichloride, 964. 

Cyprusite, a new mineral, 578. 

Cystine, 1282. 

—— and rotatory power of, 1206. 

—— bromo-, 1282. 

—— constitution of, 758. 

Cytoblast, chemical nature of, 422. 


D. 


Dactylis glomerata (Cock’s-foot grass), 

cultivation of, in Saxony, 422. 

Dairy, experimental, at Kiel, report of, 

for 1880—1881, 1149. 

— station of Fan (Cantal), researches 

executed in 1880 at, 436. 

Danburite, crystallised, from Russel and 
Danbury, 150, 151. 

Dari, composition of, 1224. 

Datolite, 582. 

— from Theiss in Tyrol, 574. 

Daturine, action of nitric acid on, 635. 

—— and its salts, 634. 

Dead Sea, existence of lithium and 

boric acid in notable quantities in, 

1037. 

Decarbusnein, 1080. 

Decarbusnic acid and its acetyl-deriva- 
tives, 1080. 

Decine, a new hydrocarbon, 738, 1301. 

Dehydrocamphor, 528. 

Dehydromucamide, 498. 

Dehydromucic acid and its derivatives, 
498, 


— chloride, 498. 

Deoxyanthraflavie acid, 975. 

Deoxybenzoin, homologues of, 1292. 

Dephinine, absorption spectra of solu- 
tions of, 349. 

Dephosphorising pig-iron, preparation of 
basic furnace-linings for, 1012. 

Deseloizite, analysis of, 150. 
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Detonation and the production of an 
explosive wave, 1261. 

Developer, ferro-oxalate-citrate, 1009. 

Developers for silver chloride pictures, 
preparation of, 2. 

Devitrification, 343. 

Dextrin, action of diastatic ferments on, 
749. 

—— action of nitric and sulphuric acids 
on, 160. 

alkali-compounds of, 491. 

—— quantitative estimation of, 558. 

Dextrose, preparation of, from starch, 
1146 


Dextro-tartaric acid, derivatives of, 
830. 

Diabase rocks of the Buchan District, 
584. 

Diabetes, influence of muscular work 
on the elimination of sugar and urea 
in, 755. 

Diacetamide, 822. 

Diacetylhydrazinebenzoic acid, 1069. 

Diacethydroxamic acid, 375. 

Diacetocampheride, 209. 

Diacetoxynaphthalene, 205. 

Dialdane, new alcohol from, 489. 

Dialkyl-compounds, 505. 

Diallyl ethyl carbinol, 488. 

Diallylacetic acid, action of hydrobro- 
mic acid and bromine on, 946. 

Dialyser, gelatin jelly as, 663. 

Diamond, artificial formation of, 281. 

origin and formation of, in nature, 
1269. 

Dianisylearbamide, 302. 

Diapositives, Wilde’s chloride of silver 
gelatin plates for, 1142. 

Diastase, rennet, and digestive, 437, 
438. 

Diastatic ferments, action of, on starch, 
dextrin, and maltose, 749. 

Diaterpenylic acid and its salts, 43. 

Diazoamido-derivatives, action of phos- 
gene on, 507, 608. 

Diazobenzanilide, action of phosgene on, 


Diazobenzene, action of sulphuretted 
hydrogen on, 1285. 

chloride, nitro-omethylnitro-, 1070. 

Diazobenzenemetamidobenzoic acid, ac- 
tion of phosgene on, 608. 

Diazobenzeneparabromanilide, action of 
phosgene on, 609. 

Diazobenzeneparatoluide, action of phos- 
gene on, 507. 

Diazocamphor, 527. 

Diazo-compounds, 48. 

y-Diazoisophthalic acid, 1297. 

Diazophenetoil nitrate, dibromo- and 
tribromo-, 396. 

Diazophenol sulphate, 397. 
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Diazophenols, 396. 

Dibenzhydroxamie acid, Lossen’s, 375. 

Dibenzocampheride, 209. 

Dibenzoquinol, 508. 

Dibenzoresoreinol, 508. 

Dibenzoyldiamidotoluene and its de- 
rivatives, 392. 

Dibenzoyldiphenyl, 62. 

a-Dibenzoyldithymol, 624. 

D benzoyleuxanthone, 1301. 

Dibenzoylmetadiamidobenzene and _ its 
derivatives, 391. 

Dibenzoyloxynaphthalene, 205. 

Dibenzyldicarbonide, 200. 

Dibenzyldicarboxylic acid, diamido-, 
170. 

Dibenzyldicarboxylic acids, two isome- 
ric, 200. 

Dibenzyldiphenyl, 62. 

Dibenzylene dicyanide, 170. 

Dinangparine acetone, 513. 

preparation of, 511. 

Dibenzyl- thymol and its acetyl-deriva- 
tive, 172. 

methylic and benzoic ethers 


INDEX OF 


of, 173. 

Dibutylbenzene, synthesis of, 952. 

Didymium, remarks on, 1165. 

Dielectrical polarisation, existence of, in 
electrolytes, 789. 

Diethoxynaphthalene, 1212. 

Diethyl nitropyrogallate, 54. 

quinonehydrodicarboxylate, 714. 

succinosuccinate, preparation of, 
712. 

Diethylacetic acid, amwido-, 56. 

Diethylamidosulphuryl chloride, 1283. 

Diethyldimethylsulphamide, 1283. 

Diethyleuxanthone, 1301. 

Diethylguanidine hydrochloride, 191. 

platinochloride, 191. 

Diethylketine, 166. 

Diethylmalonie acid, 39. 

Diethylpropylalkine, 165. 

action of methyl iodide on, 1194. 

Diethylpropylglycoline, 1195. 

Diethylsulphone, action of chlorine on, 
939. 

Difficultly combustible substances, analy- 
sis of, 998. 

Diffusion of solids, 357, 454. 

of some organic and inorganic 
compounds, 1159. 

Difurfurylideneacetone, 513. 

Digestion, gastric, 753, 877. 

Digestive diastase, 438. 

fluids, 1119. 

Digitaline, absorption spectra of solu- 
tions of, 349. 

Diglycollie acids, substituted imido-, 
formation of, in the preparation of 
paratolyl- and phenyl-glycine, £18, 
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Dihydranthranol, 857. 

Dihydroanthraeenemonosulphonic acid, 
salts of, 858. 

Dihydrocornicularic acid, constitution 
of, 1077. 

Dihydroethylearbostyril, 733. 

Dihydroxyanthraquinonesulphonic acid, 
1106. 

a-Dihydroxybenzoic acid, derivatives of, 
193. 

—— mono- and dibromo-, and 
their salts, 193, 194. 

Dihydroxybenzophenone, 1291. 

Dihydroxynaphthalene, 205. 

Dihydroxypropylmalonic acid, barium 
salt of, 947. 

Dihydroxysuberic acid? 716. 

Dihydroxytoluene, 729. 

Dihydroxyvaleric acid, barium salt of, 
35 


Diisatogen, 620. 

Diisobutylketonedisulphonic acid, so- 
dium salt of, 943. 

Diisobutyramide, 950. 

Dilactones, 946. 

Di-p-lutidine platinochloride, 310. 

Dimalonamide, imido-, 947. 

Dimesitylearbamide, 956. 

Dimesitylguanidine, 956. 

Dimesitylthiocarbamide, 956. 

Dimethoxynaphthalene, 205. 

Dimethyl cyanurate, 822. 

Dimethyl ethyl carbinol, specific heat 
and latent heat of evaporation, 355. 

Dimethyl isopropyl carbinol, 37, 491. 

Dimethyl pseudobutyl carbinol, 37. 

Dimethylalloxan, hydrated and anhy- 
drous, 630, 631. 

Dimethylalloxantin, 633, 1055. 

Dimethylamine hydrochloride, action of 
sulphuric monochloride on, 164. 

sulphochloride, 164. 

Dimethylanhydrobenzodiamidobenzene 
tri-iodide, 505. 

Dimethylaniline, action of hydrogen 
dioxide on, 502. 

amidophenol, trichloro-, 401. 

—— dinitro-, 1057. 

— from quinoline, 739. 

mido-, action of carbonic 
chloride on, 182, 

—— reactions of, 175. 

—— and chloranil, colouring matter 
from, 58. 

Dimethylanilinesulphonic acid, nitro-, 
and amido-, 176. 

Dimethylanisidine, 302. 

Dimethylbenzophenone, 1293. 

Dimethyleatechol, 54. 

Dimethyldeoxybenzoin, 1292. 

Dimethyldialuric acid, 632. 

Dimethyldiethylsulphamide, 1282. 


ium 


onic 


tter 


rO-, 


Dimethyldihydroxybenzophenone, 1099. 
Dimethylethylalkine, 166. 
Dimethyleuxanthone, 1301. 
Dimethylfumaric anhydride, 1114. 
Dimeth ylgentisic acid, 53. 
— aldehyde, 53. 
Dimethylglyoxylearbamide, a reduction- 
product of cholestrophane, 1054. 
Dimethylguanidine hydrochlorides, 191. 
— platinochlorides, 191. 
Dimethylmalonamic acid, potassium salt 
of, 942. 
Dimethylnaphthalene, 733. 
— and bromo-derivatives of, 854. 
Dimethylnaphthalenesulphonic _acid, 
855 


Dimethyloreinol, preparation of, 51. 

— dibromo-, 51. 

Dimethyloxalic acid, etherification of, 
486. 


Dimethyloxamide, 628, 633. 

Dimethylparabanic acid. 628, 629. 

Dimethylparatolylsulphamide, 1283. 

Dimethylphenylphosphine, behaviour of, 
with ieteah bromide, 958. 

Dimethylpiperideine, a new hydrocarbon 
from, 983. 

Dimethylpiperidine iodide, 535. 

— methylene iodide, and some of its 
salts, 535. 

Dimethylpropylalkine, 165. 

Dimethylpropylglycoline, 1195. 

Dimethylquinol, amido-, 302. 

Dimethyl-a-resorey lic acid and its salts, 
52. 

Dimethylsuccinic acid, 942. 

Dimethylsuccinimide, 942. 

Dimethylsulphamide, 1282. 

Dimethylsulphamic acid and its ethyl 
salt, 1282. 

Dimethyltoluidine, orthobromo-, 177. 

Dimethyltoluidinesulphonic acid, and its 
salts, 177. 

Dimethyltropine hydroxide, 227. 

Paes iodide and _platinochloride, 
21 


a- and 8-Dinaphthalene oxide, 1211. 

Dinaphthol, 1068. 

Dinaphthylamine, 179, 972. 

8-Dinaphthy] ether, 736. 

8Dinaphthylmetadiamidobenzene, 391. 

Dionea, electromotive properties of the 
leaf of, 638. 

Dioxides, solid hydrated, compounds of, 
with acids, salts, and alkalis, 571. 

Dioxytriphenslmethanecarboxylic acid, 


Diortholeueaniline and its salts, 833. 
Diparatolyldiazobenzenecarbamide, 507. 
Diparaxylyl, 188. 

Diphenols, conversion of phenols into, 
by oxidation, 623. 
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Diphenyl, benzoyl and benzyl derivatives 
of, 62. 

8-diamido-, 521. 

diorthamido-, 521. 

— imido-, some derivatives of, 1103. 

—— bases, isomeric, transformation of 
certain aromatic hydrazo-compounds 
into, 1062. 

Diphenyl carbinol, 
818. 

Diphenyl ether, 1212. 

Dipheny] ketone, 618. 

Diphenylacetamide, action of phosphorus 
pentachloride on, 394. 

Diphenylamine, action of benzyl chloride 
on, 502. 

—— action of hydrogen dioxide on, 
502. 

derivatives of, 1059. 

—— paranitro-, 1059. 

Diphenylamine-acraldehyde, 1197. 

Diphenylbenzamide, action of phos- 
phorus pentachloride on, 394. 

Diphenylearboxylic acid, nitro-, and its 
salts, 521. 

Diphenylchlorophosphine, 306. 

Diphenyldiacetylene, preparation 
and its nitro-compound, 622. 

orthodiamido-, and its derivatives, 
623. 

—— orthodinitro-, 619. 

Diphenyldiazobenzenecarbamide hydro- 
chloride, 507. 

Diphenyldiethylphosphonium com- 
pounds, 306. 

Diphenyldimethylarsonium iodide, 305. 

Diphenyldimethyl-phosphonium iodide, 
306 


etherification of, 


of, 


Diphenylene oxide, 1211. 
Diphenylethanetricarboxylic acid and 
its salts, 1071. 
oe -arsonium iodide, 
Diphenylethylmethyl- phosphonium _io- 
dide and its derivatives, 306. 
Diphenylethylphosphine, 306. 
Diphenylfumaric acid, 1298. 
Diphenyline and an isomeride of the 
same, new method of preparing, 521. 
Diphenylmaleic acid, 1298. 
Diphenylmethane, 621. 
Diphenylmethyl-arsine, 305. 
Diphenylmethylethylarsonium 
305. 
Diphenylmethylethyl - phosphonium io- 
dide, 306. 
Diphenylmethylphosphine, 306. 
Diphenylphosphine, 1062. 
Diphenylphthalide, 184. 
Diphenylthiocarbamide, 395. 
metamononitro-, 183, 
Dipbenylthiocarbazide, 1091. 


iodide, 
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Diphenylthiocarbazone, oxidation and 
reduction of, 1091, 1092, 1093. 

Diphenylthiocarbodiazone, 1092. 

Diphenylthiodantoin, 296, 298. 

Diphenylvaleric acid, 1077. 

Diphthalyl, 1298. 

Dipiperyltetrazone, 1115. 

Dippel’s oil, a third homologue of pyr- 
roline in, 529. 

Dipropargyl, heat of combustion of, 
721. 


Dipropylacetic acid and its sults, 600. 
Dipropylacetolactone, bromo-, and tri- 
romo-, 946. 

Dipropylacetone, 600, 601. 

Dipropylketine, 166. 

Dipyridyldicarboxylie acid, 1112. 

Dipyridylmonocarboxylic acid, 1112. 

Diquinoline and its oxidation-product, 
215. 

a-Diquinoline and its salts, 69. 

Discharge-spark of a condenser, thermic 
laws of, 678. 

Diseases, plant, researches on, 888. 

Disinfection by the aid of hot air, 
1143. 

Disodium glyceride, preparation of, 377. 

Distillery materiais, acorns and earth- 
puffs as, 121. 

Distribution, law of, 456. 

Dithiocarbamic and thiocarbamide, typi- 
cal conneetions of, 1090. 

Dithiourethanes, normal, 966. 

Dithymols, isomeric, 624. 

Ditolyl, diamido-, substituted deriva- 
tives of, 199. 

ketone, 1071. 

Ditolylethane, 1071. 

Ditolylorthodiamidobenzene, 504. 

Ditolyloxamide, 181. 

Ditolylphthalide, 185. 

a-Ditolylprepionic acid and its deriva- 
tives, 1071. 

Ditolylsuccinamide and its nitro-deriva- 
tives, 181. 

Ditolylthiocarbamides, action of aleoho- 
lic iodides on, 1090. 

Dixylene and its products of oxidation, 
853 


Dolomite, action of acetic acid on, 659. 

Dowson’s apparatus for making a cheap 
gas for gas motors, 430. 

Dragon’s blood, decomposition of, by 
distillation over zinc-dust, 209. 

Drainage-water collected at Rothamsted, 
889 


Drying apparatus, improved form of, 
244. 


Duboisine, new colour reactions of, 
341. é 

Duck-weed (Lemna triscula), composi- 
tion of, 422. 
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Dumortierite from Beaunan, 
Lyons, and its analysis, 151. 
Du Puy’s direct process for making iron 

from ores, tap-cinder, mill-furnace 
slag, and hammer scale, 344. 
Dyeing, use of electrolysis in, 1338. 
with methylene-blue, 127. 
Dye-stuff from ceerulein, 126. 
Dye-stuffs, 503. 
—— from azoanthrol, 976. 
—— from resorcinol, 968. 
—— two new vegetable, 309. 
Dynamite, analysis of, 1327. 


near 


E. 


Earth-puffs as distillery material, 121. 

Egg, yolk of, 1339. 

Eggs, hen’s, amount of cholesterin in, 
78 


Electric are, appearance of, in vapour of 
carbon bisulphide, 1157. 

—— studies on, 259. 

Electric current produced by light, 352. 

Electric currents, effects of, on the su 
faces of mutual contact of aqueous 
solutions, 260. 

—— —— some effects of transmitting, 
through magnetised electrolytes, 566. 

Electric discharge, retrogradation pro- 
duced by, during the conversion of 
exygen into ozone, 688. 

Electric furnace, 1241. 

Electric light, influence of, on vegeta- 
tion, 326, 639. 

pure carbons for, 1142. 

Electrical tension-differences between a 
metal and liquids of different concen- 
tration, 687. 

— BA tenes ong variation in friction 
produced by, 1257. 

—— researches on plant and animal 
forms, 638. 

—— storage battery, new, 258. 

Electricity, refraction of, 260. 

Electrodes, disintegration of, by positive 
electricity, 448. 

—— polarisation of, and conductivity 
of liquids, 912. 

— radiant matter from, 3. 

Electrolysis, 789. 

—— limits of, 260. ; 

—— of phosphoric acid solutions with 
electrodes of gas-coke and graphite, 
852. 

of various liquids by means of 
carbon electrodes, 406, 850. 

—— researches on, 353. 

of, in dyeing and printing, 
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Electrolytes, existence of dielectrical 
polarisation in, 789. 

— magnetised, some effects of trans- 
mitting electric currents through, 
566 


» hear 


ing iron 

furnace ‘ 

* Electrolytic estimations and separations, 

Electromagnet, action of, on various 

minerals, and its use for their mecha- 

nical separation, 656, 810. 

Electro-optic experiments on various 

liquids, 678. 

Elements, connection between the 

atomic weight and the chemical and 

physical properties of, 359. 

— different, identity of spectral lines 

of, 253. 

— influence of the compressibility of, 

on the compressibility of their com- 

pounds, 1160. 

Ellagic acid, action of nascent hydrogen 
on, 405. 

— —— occurrence of, in pine-bark, 
82. 

Emerald, cause of the green colour of, 
1269. 


rin in, 


pour of 


it, 352. — from Santa Fé di Bogota, 575. 
he eu- Emodine, amount of, in rhubarb, 1126. 
queous Encephalin, 235. 


Endothermic compounds in general, ex- 

plosion of, 453. 

Enstatite, artificial, 286. 

Epichlorhydrin, action of, on aniline 
and its homologues, 1067. 

Epidote, existence of, in the syenite of 

the Ravin d’Enval, near Riom (Puy- 

de-Dédme), 292. 

— from near Greenwood, Albemarle 

Co., Virginia, 24. 

Equipotential figures obtained by the 

electrochemical method, theory of, 

1156. 

— systems, reversibility of the electro- 

chemical method for the determina- 

tion of, 352. 

Ericin, 309. 

Erigeron canadense, oil of, 64. 

Eruptive rocks, spherulites in, 705. 

Erythrochromium salts, 1168. 

Erythrohydroxyanthraquinone, 856. 

Erythrol, 819. 

— action of nitroalizarin on, 785. 

Erythrozincite and its optical properties, 
281 


nitting, 
»s, 566. 
yn pro- 
sion of 


vegeta- 


} 
ie 


ween a 
oncen- 


riction 


animal 


sitive 
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Essential oil of angelica, 410, 1300. 

—.  —— of cinnamon leaves, 1300. 

of the fruit of the Angelica 
archangelica, methylethylacetic and 
hydroxymyristic acids in, 496. 

— — of the fruit of Coriandrum 
sativum, 525. 


of garden sage (Saturcia 


_— 


_ 
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hortensis), oecurrence of carvacrol in 
1065. 

Essential oil of linaloes, 737. 

of Pinus Pumilio, 410. 

—— — of Pistacia Lentiscus, 208. 

—— —— of savory, 737. 

Essential oils, 120. 

spectroscopic examination 


of, 130. 

Esthesine, 538. 

Ethalium septicum, phytosterin from, 
729. 

Ethane, hexchlor-, conversion of, into 
bromide, 375. 

—— nitro-, constitution of, 375. 

—— —— preparation of, 935. 

Ethenyldiphenyldiamine, 958. 

Etheny!phenylenediamine, 180. 

Ether, &c., filtering syphon for the sepa- 
tion of, 771. 

of the glycol, Cy.H,,O0, 1299. 

Ethereal nitrates from milk-sugar, 1042. 

salts, action ef haloid acids on, 

493. 


— 


of phenols, simple method for 
the preparation of, 1288. 

Etherification, additions 
searches on, 817. 

-— of alcohols and acids of double 
function, 485. 

Ethers, aromatic, 1211. 

of pulvie acid, 1079. 

Ethoxycarbimidamidodinitrophenol, 
969. 

Ethoxyethenyltricarboxylic acid, 1191. 

Ethyl acetate, preparation of, 296. 

— — trichlor-, 295. 

— acetoacetate, action of alkalis and 
nitrous acid on, 1052. 

—— action of fuming nitric acid 
on, 1193. 

—— —— action of, on the phenols in 
presence of dehydrating agents, 
1289, 


to the re- 


action of phosphorus penta- 
chloride on. 711. ie e 
and derivatives of, 1192. 
propyl-derivatives and de- 
composition-products of, 599. 

and _ orthonitrophenyl- 
acetylene, action of potassium  ferri- 
cyanide on the copper compounds of, 
972. 

acetocyanacetate and its deriva- 
tives, 1280. 

alcohol, action of chloride of lime 
on, 28. 

— trichlor-, 295. 

—— anthradihydride, 862. 

—— benzyl chloromalonate, 58, 1208. 
bromanisate, action of sodium 
ethylate on, 168. 
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Ethyl bromopropionate, action of metals 
on, 38. 

caproate and its salts, 711. 

—— chloracetoacetate, action of fuming 
nitric acid on, 1193. 

—— chlorocarbonate, action of, on po- 
tassium-pyrroline, 606. 

—— citraconate, action of ammonia on, 
829. 

—— — molecular refraction of, 829. 

-——— comenamate, 197. 

— comenate, 197. 

—— cyanate, 937. 

—— cyanomalonate and its salts, 1189. 

—— cyanurate, 937. 

—— dixcetoxycomenate, 197. 

—— dibromosuccinate, action of am- 
monia on, 163. 

diethylacetoacetate, action of phos- 
phorus pentachloride on, 712. 

—— dimethyl carbinol, etherification of, 
818. 

—— dipropylacetoacetate, action of 
sodium-amalgam, 600. 

disulphoxide, synthesis of, 831. 

—— a-hydroxyphthalate, 405. 

—_ lesdemytennlahe, 1192. 

—— imidosuccinamate, 163. 

—— imidosuccinate, 163. 

—— indoxanthidate, 11: 0. 

— indoxanthinate, and nitroso-com- 
pound and reduction of, 1100, 1101. 
indoxyiate and its nitroso-com- 

pound, 198. 

oxidation of, and action of 
nitrous acid on, 1100, 1102. 

—— isatogenate, 198. 

—— —— uction of some reagents on, 
620. 

—-— — constitution of, 1101. 

—— isethionate, 487. 

—— isobutyl chloromalonate, 40. 

—— isobutyl carbinol, etherification of, 
817. 

—— isobutyl] malonate, 39. 

—— itsconate, 829. 

— mesaconate, molecular refraction 
of, 829. * 

metaphenylenediglycollate, 957. 

metaxylyl ether, 1283. 

—— monochloromalonate, 39. 

— neurostearate, 537. 

—— nitrosoacetoacetate, 949. 

—— —— products of the decomposition 
of, 1280. 

—— nitrocinnamates, action of bromine 
on, 841. 

—— nitrocomenate, 197, 691. 

nitropyrogallate, 53. 

nitrosomalonate and its derivatives, 


39. 
— orthamido+zinnamate, 1209. 
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Ethyl oxide, dichlor-, symmetrical, 599. 
—— paranitrobromocinnamates, two 

isomeric, 842. 
—— paranitrocinnamate, dibromide of, 


— paranitrophenyldibromopropionate, 
846. 


—— para- and ortho-nitrophenyldi- 
bromopropionate, action of water at 
high temperatures on, 845. 

and the action of alcoholic 
potash on, 841, 843. 

—— paraxylyl ether, 1283. 

— carbinol, etherification of, 

—— phenylborate, 732. 

—— phenyldithiocarbamate, 299. 

—— propargylpentacarboxylate, 1191. 

pyrogallates, action of nitrous acid 

on, 53. 

salts of ethyl- and isobutyl-chloro- 

malonic acid, ethyl- and _isobutyl- 
tartronic acid, ethyl- and isobutyl- 

hydroxyacetic acid, 39. 

succinate, action of the alkali- 
metals on, 712. 

—— succinopropionate, 713. 

— succinosuceinate, 712. 

sulphate, normal, 487. 

sulphoxide, action of chlorine on, 
939. 

—— teracrylate, 46. 

— tetrene-carbonate, 606. 

—— thiobenzenesulphonate, synthesis 
of, 832. 

— thioethylsulphonate, synthesis of, 
831 


— 


thioparatoluenesulphonate, 
thesis of, 8»2. 

Ethylacetyl comenate, 197. 

Ethylanthracene, 863. 

Ethylanthrol and its nitro-derivative, 
859. 

Ethylbenzene, paramido-, 1284. 

paranitro-dichlor-, 847. 

—— synthesis of, 952. 

Ethylbenzophenone, 1293. 

Ethylbetaine-compounds, action of 

tassium hydroxide on, 720. 

Ethylbromotarconic acid and its salts, 
871. 

Ethylbromotarconium iodide, 870. 

Ethyl-carbostyril, 201, 732, 1209. 

—— -— action of reducing agents on, 
1209. 

—— —— preparation and derivatives 
of, 1209. 

Ethyl-cedriret, Hofmann’s, 54. 

Ethylchloromalonic acid, ethyl salt of 39. 

Ethyleinchonidine, brom-, oxidation of, 
228. 

Ethyldeoxybenzoin, 1292. 


syn- 
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Ethyldimethylphenylphosphonium- 

bromide, bromo-, 958. 
Ethyldinitrohydrexyanthraquinone, 863. 
Ethylene bromide, action of nitric acid 
on, 815. 

— —— some reactions of, 1179. 
tetranitro-, 815. 

Ethylene, liquid, use of, for producing 
low temperatures, 914. 

—— tetrachlor-, conversion of, into 
bromide, 375. 

— phenylimidopheny:thiocarbamate, 

723. 

Ethylenediamine, preparation and pro- 
perties of, 939. 

— hydroxide, 940. 
Ethylenediparatelyldiamine, action of 
carbonic chloride on, 183. 
Ethylenediphenyldiamine, 

earbonic chloride on, 182. 
Ethylene-hexphenylphosphonium 

bromide, 1063. 
Ethylenehydromethylpyridine 
dine), 1206. 
Ethylenetetrethyldiamine, 1194. 
Ethylflavaniline and its salts, 1067. 
Ethylglycollic acid, trichlor-, and its 
salts, 295. 

Ethylguaiacol, 54. 

Ethyhdeneamidobenzoic acid, 303. 

Ethylindoxyl, 199. 

—— nitrosamine of, 1102. 

Ethylindoxylic acid, 198. 

Ethylmethyleatechol, 54. 

Ethylnaphthalene and some of its deri- 
vatives, 410. 

Ethyl-8-naphthol, 736. 

Ethylnaphthol, 410. 

Ethylnitrous acid, 711. 

Ethylorthamidotoluene, and its deriva- 

| tives, 1284. 

Ethyloxalylanthranilic acid, 1101. 
Ethyloxanthranol, 861. 
Ethyloxanthranyl chloride, 862. 
Ethyloxycarbostyril, 202. 
Ethylphenyldithiurethane, 966. 
Ethylphosphobetaine compounds, action 
of heat on, 720. 

— etho-bromide, and iodide, 720. 
—— ethochloride, and the action of 
silver oxide on, 719. 

— hydrochloride, hydrobromide, and 

hydriodide, 719. 
Ethylpiperidinemethylene iodide and 

its derivatives, 524. 

Ethyl-propionyl carbamide, 1052. 

Ethylquinoline bromide, brom-, and its 
derivatives, 530. 

Ethylsalicyl alcohol, 174. 

Ethylstilbene, 1292. 

Ethylsulphonie acid, action of chlorine 

on, 939. 


action of 


(tropi- 
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Ethylsulphuric acid, brom-, 1179. 

Ethyltartronic acid, 39. 

Kthylthiocarbanilide and its salts, 166. 

Eudiometer, a new, 551. 

Eugenol, nitro-, and its derivatives, 
12v0. 

Eurotium oryze ferment, use of, in 
Japan, 247, 

Euxanthone, and derivatives of, 1301. 

Evergreens, action of frost on, 549. 

Ewes’ milk as infiuenced by fodder, 
1309. 


composition of, 541. 
Explosions in gases, propagation of, 


Explosive wave, production of the, 685, 
1261. 

Extractive matter, 
wine, 999. 

Eye, physiological and pathological 
chemistry of, 759. 


estimation of, in 


F. 


Factory waste-water and gases, influence 
of, on vegetation and soil, 331. 

Fat, estimation of, in milk by the lacto- 
butyrometer and Soxhlet’s arwometer, 
109. 

extraction of, from bones by light 

petroleum, 123. 

formation of, in animals, 238, 
878. 

—— human, chemical composition of, 
at different ages, 240. 

in milk, comparative estimation of, 
by weight ; the lactobu‘y: ometer, and 
a new areometric method by Soxhlet, 
778. 

—— in skim-milk, areometric estima- 
tion of, 1138. 

—— part played by, during the germi- 
nation of seeds, 883. 

—— vegetable, analysis of, 886. 

Fat acid, new, occurrence of, in the nut 
of the California bay tree, 1186. 

Fat oils, separation of hydrocarbon oils 
fre m, 108. : 

Fats, animal and vegetable, estimation 
of free acids in, 429. 

foreign, detection of, in butter, 
1003. 

—— quantitative separation of rosin 
from, 663. 

vegetable, presence of free fatty 

acids in, 421. 

vegetable and animal, proportion 
of free fatty acids in, 239. 

Fatty acids, bibasic, condensation-pro- 
ducts of, 1074. 
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Fatty acids containing the isopropyl- 
group, action of nitric acid on, 162. 
crude, formatian of sebacic 
and suberic acids by the distillation 

of, in superheated steam, 715. 

estimation of neutral fat in 
mixtures of, 1236. 

—— —— free, in cows’ milk, 987. 

—— —— presence of, in vegetable 

fats, 421. 

solid, preparation of, 1147. 

Fatty matters, bromi , action of 
nitric acid on, 36. 

—— —— digestion of, 1119. 

Fatty series, constitution of the nitro- 
products of, 935. 

Faure secondary battery, experiments 
with, 680. 
Fayalite slags from the Freiberg fur- 
naces, containing zinc-spinell, 476. 
Feeding, effect of, on the weight of 
animals, 77. 

—— experiments at Woburn, 1880, 
649. 

Fehling’s solution, action of gluconic, 
saccharic, laetonic, and mucic acids 
on, 429. 


—_ 


reducing power of grape- 
sugar for, 104. 

Felspar accompanying wmicrolite in 
Amelia Co., Virginia, 23. 

—— from rhombic porphyry of Chris- 
tiania, 22. 

Felspar-basalts, 1037. 

Fen lands, manuring, with kainite, 771. 

Fergusonite from Burke Co., North 
Carolina, 151. 
Ferment, alcoholic, researches on the 
physiology and morphology of, 80. 
— Eurotium Oryze, use of, in Japan, 
247. 

—— gastric, soluble and insoluble modi- 
fications of, 752. 

—— nitric, alterations in the properties 
of, by cultivation, 79. 

~—— peptone-forming, in plants, 880. 

Fermentation, putrid, of proteid sub- 
stances, mechanism of, 1115. 

retardation of, by certain sub- 

stances, 80. 

schizomycetic, 1121. 

Fermented liquids, presence of furfural 
in, 941. 

Ferments, &c., action of hydrogen dioxide 
on, 1122. 

—— diastatic, action of, on starch, dex- 
trin, and maltose, 749. 

—— influence of certain substances on, 
881. 

— soluble, action of, 536. 

—— some, behaviour of, in the animal 
system, 637. 
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Ferments, unorganised, behaviour of, at 
high temperatures, 317. 

F arte behaviour of, to albumin, 

41. 

oe xalate, photochemical reaction of, 

—— salts, tests for, 556. 

Ferrocyanides, some, heat of formation 
of, 791. 

Ferromanganese, preparatory treament 
of manganese ores for the production 
of, in the blast-furnace, 1144. 

used in puddling fine-grained iron, 


Ferro-oxalate-citrate developer, 1009. 

Ferro-silicon, use of, in castings, 118. 

Ferrous oxide, estimation of, in the 
presence of ferric oxide, organic acids, 
and sugar, 98. 

titration of, with permanga- 
nate, in presence of hydrochloric acid, 
1323. 

—— salts, oxidation of, 572. 

Ficus elastica, examination of, 989. 

ee experiments at Woburn, 1880, 


Figures, equipotential, obtained by the 
electrochemical method, theory of, 
1156. 

—— Lichtenberg’s, explanation of, 448. 

Filtering syphon for the separation of 
ether, &c., 771. 

Fiscic acid, 1083. 

Flame of a Bunsen burner, luminosity 

of, induced by heating the tube, 256. 

the Bunsen , mead action of 
Ags rendering the, more luminons, 

—— properties of, 568. 

Flames, retrograde and sensitive, 568, 
569 


Flavaniline and its derivatives, 1066. 

Flavoline, 1067. 

Flour, microscopical examination of, 
559. 

—— rendered uneatable by free fatty 
acid, 123. 

—— paste, colouring matter in, 739. 

Fluavil, 308. 

Fluellite, composition of, 1176. 

Fluids, digestive, 1119. 

—— state of, at their critical tempera- 
ture, 268. 

Fluoanisiec acid, 615. 

Fluobenzoic acids, three isomeric, and 
their salts, 613. 

Fluorescein, constitution of, 1096. 

—— reactions, 968. 

chloride, phthalin of, 1097. 

Fluorine, affinity values of, 137. 

—— free, occurrence and formation of, 
8, 459. 
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Fluotoluic acid, 614. 

“ Flux” of soap, so-called, 784. 

Fodder, contributions from the experi- 

mental station at Halle on, 422. 

—— examination of a mixture of weed- 

seeds used as, 1226. 

—— experiments on milch cows with 

cotton-seed meal and peanut meal, 

321. 

—— green, modifications of composition 

which it undergoes when preserved in 

pits, 329. 

Fodder-cabbages, 423. 

Fodder-plants, leguminous, proportions 

of nitrogen, ash, and phosphoric acid 

in successive cuttings of, 649. 

Fodders, diastatic action of some, 1128. 

—— Italian, composition of, 1127. 

valuation of, 549. 

various, preparation and preserva- 

tion of, 1128. 

Food, “ canna edulis sterilis”’ as, 990. 

influence of irregular work on the 

digestion of, by horses, 319. 

Forest lands, changes effected by culti- 
vation of, 1129. 

—— sees, some, composition of, 643. 

Formaldehyde, 1277. 

Formamide, monobromo-, 1052. 

Formates, action of heat on, L050. 

—— metallic, decomposition of, in pre- 

sence of water, 494, 496. 

—— theory of, 496. 

Formic acid, thermal and volumetric 

researches on, 3. 

Formorthonitranilide, 181. 

Fossil eggs in guano, composition of, 
1310. 


—— resin from the coal beds of Upper 

Silesia, 285. 

Four-course xotation, 1225. 

Fourth state of matter, 266. 

Fractional distillatioa, apparatus for, 
551. 

Fraxinus americana, bark of, 1150. 

Free acids, estimation of, in animal and 
vegetable fats, 429. 

Fresenius-Babo’s test for arsenic, 555. 

Friction produced by electrical polarisa- 
tion, variation in, 1257. 

Frieseite from Joachimsthal, 574. 

Frost, action of, on evergreens, 549. 

Fruit of Omphalocarpum Procera, 307. 

— trees, effect of pruning the tops 

and roots of, on their development, 

1224. 

—— —— manuring of, 93. 

Fucus amylaceus, carbohydrate from, 

939, 1044. 

complete analysis of, 1044. 

Fuel, consumption of, in house stoves, 

1331. 
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Fuel, examination of, 773. 

of the future, water-gas as, 114. 

Fumaric acid, action of acetic chloride 
and acetic acid on, 828. 

—— —— conversion of, into maleic 
acid, 389. 

etherification of, 383. 

Furfuraldehyde, action of acetone on, 
in presence of alkaline solutions, 513. 

—— and its derivatives, 499. 

—— presence of, in fermented liquids, 
710, 941. 

—— production of, by the dry distilla- 
tion of wood, 296. 

Furil, and its bromo-compounds, 499. 

Furilic acid, 500. 

Furnace gases, hurtful constituents of, 
and their removal, 1333. 

Furnace-linings, basic, preparation of, 
for dephosphorising pig iron, 1012, 
1334. 

Furoin, 499. 

Fusel-oil, cause of Jorissen’s reaction 
for, 1002. 

—— —— detection of, in spirit, 429. 

qualitative and quantitative 

estimation of, in alcohol and brandy, 

839, 1235, 1327. 


G. 


Gabbros near Prato, 586. 

Galactin, 707. 

Galanga root, substances obtained from, 
208. 


Galangin, 209. 

—— and its derivatives, 866. 

Gallacetonin and its monacetate, 1290. 

Gallacetophenone, colouring matter 
from, 1288. 

Gallein, and its derivatives based on 
triphenylmethane and phenylanthra- 
cene, 58, 60, 61. 

—— manufacture of, 126. 

—— dibromo-, 61. 

tetracetyldibromo-, 61. 

Gallic acid, modification of Pettenkofer’s 
test for, 108. 

Gallin, 59, 61. 

Gallium, separation of, 897, 1323. 

oxychloride, 698. 

—— protochloride, decomposition of, 
by water, 1167. 

salts, reactions of, 364. 

Gallol, 59, 61. 

Galvanic cell, chemical work done by, 
1257. 

—— circuits and batteries, application 
of the telephone to the estimation of 
resistance in, 789. 
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Galvanic elements which consist only of 
elementary substances, 679. 

—— polarisation and Smee’s element, 
1155. 

Gas, boiling and heating with, 115. 

—— analysis, a new apparatus for, 
1229. 

— densities, estimation of, 771 

—— dissolved in a liquid, influence of 
the quantity of, on the surface tension 
of the latter, 1259. 

explosions, danger of, 920. 

—— extinguisher, automatic, 1243. 

—— manufacture, utilisation of residues 
from, 1181. 

—— motors, Dowson’s apparatus for 
making a cheap gas for, 430. 

—— relation between the pressure, 
volume, and absolute temperature of 
a, 686. 

—— separation of ammonia from, 1331. 

Gaseous and liquid states, 688. 

Gases, absorption of, by platinum, 1022. 

—— absorption of, by solids, 272. 

—— compressibility of, 686. 

— critical state of, 267. 

—— electrical resistance of, 681. 

— flow of, 568. 

incomplete combustion of, 455. 

—— influence of pressure and tempera- 
ture on the surface condensation of, 
270. 

—— noxious, evolved in the manufac- 
ture of ammonia from liquid sewage, 
destruction of, 115. 

—— permanent, estimation ef the 
specific gravity of, at high tempera- 
tures, 1159. 

—— propagation of explosions in, 
1260. 


—— rarefied, elasticity of, 1259. 

—— solubility of, in absorption liquids, 
11382. 

—— —— in vuleanised caoutchouc, 
1132. 

— — solids in, 271. 

—— some points in the construction of 
an upparatus for the accurate analysis 
of, 1131. 

—— specific heats of, at high tempera- 
tures, 449. 

— velocity of the propagation of ex- 
plosion in, 685. 

Gastric digestion, 753. 

—— ferment, soluble and 
modifications of, 752. 

glands, microzymas of, and their 
digestive power, 1118. 

—— juice, 1220. 

—— —— microzymas of, 752. 

Gelatin, photographic, analysis of, 111. 

—— jelly as a dialyser, 663, 


insoluble 
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Gelatin, plates for diapositives, 1142. 
Gelatino-bromide emulsion, 902. 
Gelose, Payen’s, 1044. 

Gelsemic acid, is it identical with aescu- 
lin? 1109. 

Gelsemine, forensic chemical estimation 
of, in animal liquids and tissues, 
1141. ‘ 

Gelsemium poisoning, 1109. & 

Gelsemium sempervirens, observations 
on the preparation, properties, and 
recovery when absorbed, of the im- 
portant constituents of, 1109. 

Gentisic acid, 52. 

Gentisic aldehyde, 52. 

Germination, development of heat du- 
ring, 242. 

Gilbertite, 473. 

Ginger, ethereal extract of, 626. 

Gingerol, 627. 

Glass, action of sulphur on, 696. 

sunlight on, 352. 

—— —— oxides of nitrogen on, at a 
high temperature, 361. 

application of natural silicates in 

the manufacture of, 1245. 

method of printing and burning 

in of names, monograms, &c., on, 

785. 

mixtures, 1245. 

—— nature of, 563. 

—— new method of painting on, 127. 

—— rule for calculating the composition 
of, 563. 

silvering, application of glycerol 

to, 1256. 

silvering of, 127. 

variation of the electric condue- 
tivity of, with temperature, density, 
and chemical composition, 680. 

Glauberite, &c., 577. 

Glaze for paper and pasteboard, 444. 

Globularetin, 1225. 

Globularia, composition of, 1224. 

Glucinum, atomic weight of, as deter- 
mined by its physiological action, 
701. 

Glucosides, spectra of, 349. 

Glue, a substitute for, 444. 

Glutaric acid (normal pyrotartaric acid), 
transformation not se of, 1189. 

Glutarimide and derivatives of, 1190. 

Gluten, 537. 

Glyceraldehyde, 1308. 

—— hydrate, 1308. 

Glyceroboric acid, calcium and sodium 
salts of, 1244. 

Glycerol, detection of, 104, 557. 

electrolysis of, 407. 

estimation of, 898. 

—— detection of, in beer, 557. 

—— — in sweet wines, 1235. 
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Glycerol diformin, 378, 389. 

—— oxidation of, by potassium per- 
manganate, 818. 

—— recovering, from spent soap leys, 
782. 

— reducing action of, on silver salts, 

and its application to silvering glass, 

1256. 

Glyceryl dibromhydrin, etherification 
of, 817. 

—— ether, 31. 

—— xanthates, 164. 

Glycocholic acid, some properties of, 

1218. 

Glycogen, 322. 

—— elementary composition of, 491. 

—— nitro-, 159. 

—— precipitation of, 1043. 

—— quantitative estimation of, 558. 

Glycol, Cy.H,,O2, ether of, 1299. 

—— a, of the aromatic series, 730. 

Glycoleines, 1194. 

Glycolines, 1194. 

Glycollic acid, etherification of, 486. 

Glycol monochlorhydrin, etherification 

of, 817. 

Glycosalicylamidoacetic sulphite, 305. 

Glycosalicylamidocaproic sulphite, 305. 

Glycosalicyl sodium sulphite, 305. 

Glycuronic acid, 952. 

Glyoxaline, 166, 821. 

—— constitution of, 1064. 

Gneiss, analysis of, 1177. 

—— existence of a new mineral species 
in, from Beaunan, near Lyons, 151. 

Goats’ milk, composition of, 541. 

“Géldbleiben,” a disease of hops, 
990 


Géthite, artificial pseudomorph of, 
576. 

Gold dispersed in sulphides, amalgama- 

tion of, 120. : 

— dull, cleaning of, 1145. 

—— native, from Virginia, 20. 

— chloride, action of charcoal on a 

solution of, 809. 

—and silver telluride (krennerite) 

from Nagjag, 581. 

Grain, gelatinised, for brewing, 1337. 

~— sprouted, to what extent is it 

capable of further germination ? 

987. 

Graminivora, loss of substance expe- 
rienced by starving, 416. 

Gramme machine, effects produced in a 

vacuum by the current from, 913. 

Granite, analysis of, 1177. 

Granulites, Saxon, occurrence of tita- 

nium minerals in, 580. 

pe-juice, analysis of, 81. 

Grass-seeds, influence of light on the 

germination of, 882. 
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Grape-sugar, crystallised anhydrous, 
706. 


—— —— decomposition of, by alkalis, 
378. 
—_—_ — gs er of, and its titra- 
‘tion with Knapp’s solution, 1275, 
1276. 


preparation of, by Neubauer’s 
modification of Schwarz’s method, 
1275. 


reducing power of, for Feh- 
ling’s solution, 104. 

—— —— reducing substance formed 
by the action of potassium hydroxide 
on, 490. 

—— — reduction of cupric oxide 
by, in neutral solutions, 558. 

Grapes, influence of light on the ripen- 
ing of, 419. 

Graphitie acid, 850. 

Grasses, American, 
762. 

Green fodder, modifications of compo- 
sition which it undergoes when pre- 
served in pits, 329. 

Greenstones, investigations of, 588. 

Grignon, experiments at, in 1881, 
1314. 

Group containing two carbon-atoms, 
protection of, 1196. 

Guaiacol, derivatives of, 54. 

—— potassium sulphate, 54. 

Guaiacolsulphonic acid, potassium salt 
of, 54. 

Guaiacum, decomposition of, by distilla- 
tion over zinc-dust, 210 

Guaial, constitution of, 593. 

Guaiene, 211. 

Guanidine carbonate, action of, on 
phenylthiocarbimide in presence of 
water, 395. 

Guanidines, substituted, 191. 

Guanine, crystalline, 27. 

Guano, Peruvian, phosphoric acid in, 
1316. 

Guanylphenylthiocarbamide, 395. 

Guinea-pigs, albuminoids of the vesicula 
seminalis in, 5438, 

Gum arabic, 591. 

—— —— estimation of, 1323. 

influence of, in certain che- 
mical reactions, 1322. 

Gunnisonite, a new mineral from Colo- 
rado, 1176. 

Gypsum, effect of, on the constitution 
of wine, 434. 

estimation of, in wine, 96. 

—— manures, 1316. 


composition of, 
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Hematite, artificial pseudomorph of, 
576. 

Hemoglobin, importance of light for 
the formation of, 751. 

Halogenated compounds, action of 
caustic alkalis on acetone solutions 
of, 491. 

Halogens, 7. 

— comparison of the combining ener- 
gies of, and of sodium with different 
organic residues, 934. 

—— influence of mass on the mutual 
substitution of, 457. 

Haloid salts, isomeric state of, 355. 

—— —— of silver and potassium, ther- 
mic phenomena attending the forma- 
tion of, 1019. 

of the metals, action of lead 
and manganese dioxides on, in pre- 
sence of acetic acid, 1132. 

Hay grown on hills and meadows, com- 
position of, 766. 

— grown under the influence of 
different manures, composition of, 
1127. 

Heat developed by magnetisation, 1019. 

—— development of, during germina- 
tion, 242. 

Heat of combustion of pinacone, 356. 

—— — solid trimethy] carbinol, 356. 

—— —— some members of the fatty 
series, 567. 

—— —— relation between refractive 
power and, 567. 

Heat of formation of calcium oxychlo- 
ride, 452, 682. 

—— — of nitrogen sulphide, 460. 

— —— of water, 135, 682. 

Heat of solution of some mixtures of 
salts, 1257. 

Heat and rain, distribution of, during 
the growth of beet, 990. 

Heats of combustion of hydrocarbons, 
916. 

Helicin, 303, 412. 

ee action of urea on, 412. 
eliographic engravings in lines and 
ep 1008. 

—— printing, 1009. 

Hellebore root, black, rhizomes of, 
1125. 

Hemipinic acid, amido-, barium salt of, 
403. 


derivatives and constitution 

of, 1206. 

nitro-, and its salts, 402. 

— anhydride, 403, 1207. 

Hemp cake and its adulteration, 84. 

Hemp seed, composition of crystallised 
albumin from, 876. 
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um pees poisoning in, 544. 

Heptadecylamine, 1054. 

Heptadecylstearyl carbamide, 1053. 

Heptalactone, 42, 45, 

Heptylaimine, 1054. 

Heptyloctoxylcarbamide, 1053. 

Herapathite, influence of morphine on 
the formation of, 1005. 

Herbivora, formation of phenol, indole, 
and skatole in, 240. 

intestinal gases of, 240. 

—— starving, consumption of tissue in, 

49 


Herschelite from Etna, 284. 

Heulaudite, 582. 

Hexane, dinitro-, 825. 

y-Hexhydroxyldiphenyl, 405. 

Hexmethyltrimethylenediamine _brom- 
ide, 500. 

Hexylamine, normal, 1054. 

Hexylene, action of chloriae dioxide on, 
1039. 

Hexylnitrous acid, 710. 

Hexylwnanthylearbamide, 1053. 

Hieralite, a new mineral, 704. 

— process for melting iridium, 

03. 


Homocezebrin, 235. 

Homocinchonidine, 228. 

Homohydrapoatropine and its salts, 
1218. 

Homologous bodies, influence of the 
molecular weight of, on the course of 
incomplete reactions, 384. 

Homop” “roline-carboxylic acid, 213. 

Honey, detection of adulterated or 
artificial, 1327. 

Hops, estimation of pollen in, 1331. 

—— ‘“Gédldbleiben”’ a disease of, 990. 

Horses, digestion in, 1119. 

—- influence of irregular work on 
digestion of food by, 319. 

House stoves, consumption of fuel in, 
1331. 

Huantajaite, 472. 

Human fat, chemical composition of, at 
different ages, 240. 

—— milk, 758. 

—— saliva, mixed, composition of, 754. 

Humus matter, absorptive capacity of, 
859. 

Hydantoin in plants, 243. 

Hydramide of the fatty series, 164. 

Hydrapoatropine, action of potassium 

rmanganate on, 1217. 

Hydrates formed under pressure and by 
sudden expansion, 1163. 

Hydratropic acid, a-amido-, nitril, and 
salts of, 57. 

—— chlor-, 520. ‘ 

Hydrazine-benzoic acids and their deri- 
vatives, 1068. 


a-Hydrazobenzenesulphonic acid and 
its salts, 517. 

Hydrazo-compounds, molecular _ re- 

arrangement of some, 1062. 

Hydroazobenzene, preparation of, 965. 

Hydrobilirubin, Maly’s, 233. 

Hydrobromic acid, preparation of, 138. 

—— —— use in analysis, 138. 

Hydrocaffuric acid, 217. 

Hydrocarbon, C,,H 49, 627. 

—— CisHy¢, 1293. 

new, from Sequoia gigantea, 208. 
oils, separation of, from fat oils, 

08 


Hydrocarbons, aromatic, oxidation of 

parasubstitution-products of, 186. 

oxidation of substitution-pro- 

ducts of, 1196. 

synthesis of, 952, 1196. 

—— —— some new, 202. 

— from American and Caucasian 

petroleum, decomposition of, at low 

temperatures, 27, 374. 

—— from purpurogallin, 1066. 

-—— heats of combustion of, 916. 

—— vormal saturated, boiling points of, 
374. 

—— obtained from colophony, 737. 

Hydrocarbostyril, 1209. 

Hydrocellulose and its derivatives, 

378. 
Hydrochloric acid, liquid, physical con- 

, stants of, 266. 2 wile 

—~ —— pre tion of, 278. 

— — + rer of, from caleium 
chloride, 563. 

Hydrocinchonidine, 

behaviour of, 982. 

Hydrocinnamic acid, and its derivatives, 
1073. 

Hydroconquinine, Hesse’s, 1306. 

Hydrocyanic acid, detection of poison- 
ing by, after a long time, 246. 

Hydroeugenol, amidochlor-, and its hy- 
drochloride, 1201. 

Hydroferricyanic acid, 790. 

Hydroferrocyanic acid, and of some fer- 

rocyanides, heat of formation of, 

791. 

Hydrogallein, 59, 61. 

Hydrogen, absorption of, by platinum, 
1022. 


occurrence and 


—— refraction-equivalents of, in or- 

ganic compounds, 133. 

—— spectrum of, 129, 250. 

— nickel sulphide, 1032. 

— xide, action of, on ammoniacal 
aided enlghese, 1262. 

—— -— and its application, 1245. 

—— — electrolysis of, 1157. 

—— —— formation of, during combus- 

tion, 691. 
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Hydrogen peroxide, formation of, in 
oxidation processes, 795, 798. 

—— phosphide spontaneously inflam- 
mable, 461. 

—— sulphide, action of, on saline solu- 
tions of nickel and other metals of the 
same group, 1031. 

—— —— decolorising properties of, 781. 

—— —— formation of, from sulphur, 
and water, 801. 

—— — hydrate of, 1027 

—— and oxygen, combination of, by 
electric discharge, 360. 

temperature of combustion 
of a mixture of, 453. 

Hydromellic acid, obtained by the elec- 
trolysis of an alkaline solution, with 
carbon electrodes, 850. 

Hydroparacoumaric acid, 514. 

Hydrophthalic acid, etherification of, 
384. 


Hydropyrocinchonic acid and its salts, 
1305. 

Hydroquinidine and its salts, 174, 1113, 
1306, 


and behaviour of, 
982. 

Hydroquinine and its salts, 1113. 

Hydroquinizarin, 856. 

Hydroquinizarol, 856. 

Hydroxyanthracene, 857. 


Hydroxyanthraquinone, reduction of, 
857. 
Hydroxyazobenzene, sulphonic acids of, 


and their derivatives, 1074. 
Hydroxybenzoic acids, three, decomposi- 
tion of the calcium salts of, by dry 
distillation, 615. 
Hydroxybenzyleneamidobenzoic _ acid, 
303 


a-Hydroxybutyric acid, 37. 

Wydeonyeutyrie acid, brom-, 598. 

y-Hydroxybutric acid, normal, and its 
salts, 497 


8-Hydroxycinchoninic acid and its salts, 
226. 


Hydroxycomenamic acid, 197. 

Hydroxycomeniec acid, 197, 601. 

Hydroxydiethylacetie acid, 56. 

Hydroxyethyltheobromine, 629. 

a-Hydroxyglutaric acid, occurrence of, 
in molasses, 1190. 

Hydroxyheptylic acid and its salts, 44, 
45 


Hydroxyhydanthranol, end its acetyl- 
derivative, 856. 

— oxidation of, 856. 

a-Hydroxisobutyric acid, 37. 

Hydroxyisocaproic acid and some of its 


y-Hydroxyisophthalic acid, 1297. 
Hydroxyisoxyloquinone, Fittig’s, 1200. 
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Hydroxylamine, action of, on acetone, 
1047. 

—— poisonous action of, 1222, 1231. 

Hydroxylation by direct oxidation, 195. 

Hydroxynaphthaquinone, 854. 

Hydroxynitromesitylene, 1200. 

Hydroxyoctylic acid, 936. 

Hydroxyoleic acid, 1147. 

Hydroxyorganic acids, 598. 

Hydroxyparatoluic acid, 186. 

Hydroxyphthalie acid, 193. 

Hydroxypropylbenzoic acid, 840. 

Hydroxyquinolie, 223, 1111. 

a-Hydroxyquinoline, 869. 

p-H onpasiedies and its salts, 227. 

Hydroxyquinone, behaviour of, on oxida- 
tion, 2007. 

Hydroxytetrolic acid, 1193. 

Hydroxytoluic acid and its salts, 193, 
607. 

Hydroxyvaleric acid, salts of, 35, 36. 

Hyoscine, hydriodide of, 229. 

—— hydrobromide of, 229. 

Hyoscyamine, crystalline, 535. 

new colour reaction of, 341. 

Hypocaffeine and its salts, 217. 

Hypochlorites, estimation of chlorate 
in, 94. 

formation of, from chlorides by the 
action of the electric current, 925. 

Hyponitric acid, behaviour of, with sul- 
phuric acid, 1010. 

—— — basicity of, 926. 

—— —— new method of preparing, 
1027. 4 

Hypophosphite of iron, sodium, cal- 
cium, and magnesium, preparation of 
a solution containing, 670. 

Hypophosphoric acid and its salts, 
Part IL1, 461, 1264. 

Hypoquebrachine, 743. 

Hypoxanthine, distribution of, in the 
animal and vegetable kingdom, 79. 

—— occurrence of, in potatoes, 1125. 

—— origin of, in the organism, 759. 


I, 


Tce, alleged heating of, under low pres- 
sures, 355. 

Inactose, preparation of, 490. 

Incandescent lamps, use of, for photo- 
graphic purposes, 1240, 

Indicators tor alkalimetry, 774. 

Indigo, artificial, 442, 1100. 

Indigo-blue, fixation of alumina as a 
discharge on, by means of aluminium 
chloride, 676. 

Indigo femelle, examination of, 989. 
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Indigo-group, compounds of, 198, 619, 
1100. 


Indium, electrical properties of, 262. 

Indoin, 198, 620. 

Indole, formation of, in the intestines of 
herbivora, 240. 

Indophenols, 675. 

Indoxyl, 198. 

nitros-, 1102. 

Indoxyl-compounds, 198. 

Indoxylic acid, 198. 

Indoxylsulphonie acid, potassium-salt of, 
199 


Ink for photography and phototypo- 


graphy, 114. 
Intestinal digestion, 1119. 


‘ Intestines of herbivora, formation of 


phenol, indole, and  skatole in, 


240. 

Inulin, alkali-compounds of, 491. 

Invertin, influence of, on the fermenta- 
tion of cane-sugar, 1277. 

—— temperature at which it is de- 
stroyed, 378. 

Iodammonium iodide; 8. 

Iodides, action of mercuric ethide on, 
409 


— of the alkali-metals, action of Je:d 
oxide on, 695. 

Iodine, action of lead peroxide on, 
143. 


— behaviour of, with sulphuric an- 
hydride and the hydrates of sulphuric 
acid, 803. 

—— electric conductivity of, 679. 

Iodoform, action of mercuric ethide on, 


—— solvents for, 1013. 

—- reaction, 107. 

Iridium, Holland’s process for melting, 
and some of its properties, 703. 

Tron albuminate, 1141. 

analysis of, with special reference 
to the estimation of carbon and silicon, 
1134. 

—— colorimetric estimation of carbon 
in, 98. 

—— dephosphorising, in the Bessemer 
process, 118. 

—— direct separation of manganese 
from, 97. 

—— Du Puy’s direct process for making, 
from ores, tap-cinder, mill-furnace 
slag, and hammer scale, 344. 

—— estimation of phosphorus in, 338, 
897. 

fine-grained, ferromanganese used 
in puddling, 344. 

—— galvanising of, 119. 

— influence of manganese on the 
strength of, 781. 


—— investigation of, 426. 


Tron meteorites, orientation of the cleav- 

age planes in, by means of Widmann- 

stadt’s figures, 153. 

ore, containing manganese, from 

the neighbourhood of St. Petersburg, 

471. 

— — containing both phosphoric 

and titanic acids, analyses of, 777. 

investigation of, 426. 

com separation of magnesium from, 

97. 

—— strength of, at low temperatures, 
345 


——- and aluminium, quantitative sepa- 
ration of, 426. 
and manganese, separation of, 

426. 
— chromium, and aluminium, reac- 
tions of the acetates of, 825. 
Irrigating water and its action, altera- 
tion in the composition of, 655, 
Isatamidobenzoie acid, 304. 
Isatinamidoacetic sulphite, 305. 
Isatogenic acid, 198, 
Isatogensulphurous acid, 621. 
Isatropic acid, 740. 
Isoamylidene bromide and 
action of ammonia on, 216. 
Isoamylideneamidobenzoic acid, 304. 
Isoanthraflavic acid, tetranitro-, 975. 
Isobenzyldiphenyl, 202. 
Isobutaldehyde, action of hydrochloric 
acid gas on, 32. 
—— condensation-products of, 161. 
—— new derivatives of, 1278. 
Isobutylal, compound obtained in the 
preparation of, 32. 
Isobutylaniline and its salts, 1059. 
Isobutylanthracene, 863. 
Isobutyl-anthradihydride, 862. 
Isobutylbenzene, synthesis 
1196. 
Isobutyleneumidobenzoic acid, 304. 
Isobutyl-glycol in wine, 1249. 
Isobutyl-hydranthranol, 862. 
Isobutylhydroxyacetic acid, . 
Isobutylmalonic acid, 39. 
Isobutylmethylamine, 1054. 
Isobutylmethylketonesul phonic 

sodium salt of, 943. 
Isobutyloxanthranol, 861. 
Isobutylphenol, 727. 
—— synthesis of, by means of anhy- 

drous esium chloride, 838. 
Isobutylphenolsulphonie acid, 727. 
Isobutyltartronic acid, 40. 
lsobutylvalerylcarbamide, 1053. 
Isobutyramide, monobrom-, 1052. 
— acid, a-amido-, hydrochloride 

of, 56. 
—— bromide, a-brom-, action of zinc 
methide on, 37. 


chloride, 


of, 952, 


acid, 
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Isobutyronitril, a-amido-, 56. 
Isocaproic acid, dibrom-, 42. 

— lactone of, 34. 

Tsocholanic acid and its salts, 873. 
Isodibutylene, oxidation of, by potas- 


sium permanganate, 936. 
Isodihy rnicularic acid, lactone of, 
1077. 


Isoheptoic acid from B-hexy] iodide, and 
its salts, 40. 

Isohydrobenzoin carbonate, 853. 

Isomalic acid and its salts, 40. 

Isomorphism, 1269. 

Isomorphous admixture, a curious case 
of, trichromates and tetrachromates 
of potassium and of ammonium, 
146. 

Isopentyl alcohol, action of chloride of 
lime on, 30. 

Isophthalic acid, some derivatives of, 
1294. 

Isopropyl chloride, action of hydriodic 
acid on, ‘ 

Isopropyl-isobutyrylcarbamide, 1053. 

Isopropylmetacresol, synthesis of, by 
means of anhydrous magnesium chlo- 
ride, 838. 

Tsopropylpiperidine, 535. 

Isopropylsuccinic acid, 717, 948. 

Isoserin or amidolactic acid, 38. 

Isosuccinie acid, action of bromine on, 
in presence of water, 40. 

Isovaleric acid, action of nitric acid on, 
162. 

Isoxylylamide, 187. 

Isthmus of Panama, waters of, 1178. 

Itaconamide, 1281. 

Itaconanilide, 1281. 

Itaconic acid and its derivatives, 829, 
1281. 

Italian fodders, composition of, 1127. 


J. 


Jaborandine, nitrate and hydrochloride 
of, 1115. 

Jacaranda procera, analysis of the leaves 
and bark of, 764. 

Japanese meteorites, two, 814. 

Jarosite from a new locality, 577. 

Jolly’s hypothesis as to the cause of the 
variation in the proportion of oxygen 
in the atmosphere, 278. 

Jorissen’s reaction for fusel-oil, cause of, 
1002. 

Juices, variation in the coefficient of 
purity of, a consequeace of sp. gr., 
1146. 
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K. 


Kainite, estimation of potassium sul- 
phate in, 96. 

—— manuring of fen lands with, 771. 

—— manuring with, 92. 

Ketine and nitroso-acetone, 941. 

Ketines and nitroso-compounds, 940. 

Ketonedicarboxylic acid and its salts, 
949 


Ketones, condensation of, with alde- 
hydes, 511. 

—— dinitro-derivatives from, 824. 

— nitro-acids derived from, 710. 

—— Popoff’s law of the oxidation of, 
notes on, 594, 

Ketonic acids, action of sodium thiosul- 
phate on, 1051. 

Kidney beans, loss of water from, when 
ripening, 243. 

Kieserite, 149. 
Knapp’s solution for estimating sugar, 
precautions required in using, 558. 
Kénigsberg, manuring experiments at, 
1130. 

Kola nuts, analysis of, 1125. 

Koumiss, peptonisation of albuminoids 
in, 1221. 

Krennerite from Nagjag, 581. 

Krugite, 149. 


L. 


Laboratories, ventilation of, 1332. 

Labradorite, hydrated, 289. 

Lactic acid, amount of, in muscle, 539. 

amido-, or isoserin, 38. 

—— — chloro-, and some of its salts, 
38 

-—— —— etherification of, 486. 

—— —— in the urine in disease, 1309. 

—— -— preparation of, 715, 827. 

Lactobutyrometer, 778. 

Lactone of carboxycornicularic acid, 
1076. 

— of cornicularic acid, 1077. 

—— of isocaproic acid, 34. 

—— of  isodihydrocornicularic 
1077. 

—— of normal caproic acid, 33. 

Lactones, boiling points of, 947. 

— constitution of, 32. 

—— from iso- and di-bromocaproic 
acid, 944. 

Lactose nitrates, 1043. 

Levo-malic acid, acetic derivative of, 
830. 

Levulan, 819. 

Levulose, 819. 


acid, 
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Lamps, incandescent, use of, for photo- 
graphic purposes, 1240. 

Latent heats of evaporation of saturated 
alcohols, 355. 

Lauramide, 1273. 

Lauronitril, 1274. 

Laurus camphora, examination of the 
leaves of, 989. 

Lautite, 474. 

Lavas of Monte Somma, 482. 

— and ashes ejected in the latest 
eruptions of Vesuvius (1868-1882), 
chemical composition of, 1177. 

Law of distribution, 456. 

—- of smallest volumes, affinity values 
of fluorine with the metals as deduced 
from, 137. 

—— of volumes for the liquid state, 
1272. 

Lawrence’s cooler, use of, in the cream- 
ing of milk, 1149. 

Lead chromate, behaviour of, in organic 
combustions, 898. 

—— contamination and lead pipes, notes 
on, 668. 

— copper vanadate from Laurium, 
472. 

—— detection of, in potassium bromid:, 


99. 

— extraction of, 346. 

— iodide, action of potash on, 142. 

—— action of potassium carbonate 
on, 142. 

—— —— blue, 143. 

—— —— combination of, with alkaline 
iodides, 466. 

—— iodine-compounds of, 142. 

—— nitrate, action of metallic lead on 
aqueous solutions of, 364. 

—— ores, detection of traces of silver 
in, 774. 


——— 


quantitative estimation of 
silver in, 1134. 

— oxide, action of, on the iodides of 
the alkali-metals, 695. 

—— — action of potash on, 927. 

—— pipes, action of cement on, 1335. 

— quick method for the estimation of, 
in tin, 99. 

—— salts, decomposition of, by alkalis, 
805 


— volumetric estimation of, 776. 

—— volumetric estimation of, by potas- 
sium permanganate, 897. 

Leather-meal, agricultural value of, 
331. 

Leaves, absorptive and diffusive power 
of, 81. 

green, electromotive action of the 
upper surface of, 638. 

——- young, allantoin and asparagine in, 
1195. 
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Leclanché’s battery, composition of the 
crystals deposited on the zincs in, 
697. 


Lecture experiments, 137, 689, 690. 

Lemna trisulea (duck-weed), composi- 
tion of, 422. 

Lemon juice, changes which it under- 
goes, 435. 

Leucanisidine, 834. 

Leuce‘nes, 1116. 

Leucines, 1116. 

Leukemia, oxidation in the tissues in, 

1309. 

Levulin in oak-bark, 158. 

Levulose, 158. 

Licarene, 737. 

Lichtenberg figures, explanation of, 448. 

Liebig’s extract of meat and an imitation 

of it, analysis of, 248. 

Light, chemical action of, 129. 

—— effect of, on transpiration ix plants, 

418. 

electric current produced by, 352. 

—— importance of, for the formation 

of hemoglobin, 751. 

—— influence of, on the formation of 

red pigment, 641. 

—— influence of, on the germination of 

grass-seeds, 882. 

—— influence of, on the respiration of 

seeds during germination, 419. 

——- that has passed through absorbing 

media, mean intensity of, 1. 

Lignified tissues, 1122. 

Lignin, nature of, 1123. 

“Lime mud,” estimation of sugar in, 

782. 

Limonite, artificial pseudomorph of, 
576. 

Linneite, crystals of, fuund in the coal- 

beds of the Rhondda Valley, Gla- 

‘morganshire, 282. 

oes, essence of, 737. 

Linseed cake and its adulteration, 84, 
549. 

Linseed meal, 549. 

Liquefaction and cold egg by the 

mutual action of soli 

Liqueurs, testing of, 561. 

Liquid, influence of the quantity of gas 

issolved i in a, on the surface tension 

of the latter, 1259. 

— carbon compounds, relation be- 

tween the optical and thermal pro- 

perties of, 263. 

— compounds, relation between the 

molecular refraction of, and their 

chemical composition, 1153. 

— —— volume constitution of, 458, 

1272. 

—— inclosures found in native sulphur, 


810. 
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Liquid and gaseous states, 688. 

Liquids, critical temperature of, 915. 

—— electrolytic diffusion of, 565. 

—— polarisation of electrodes and con- 
ductivity of, 912. 

specific viscosity of, 272. 

—— specific volumes of, 1259. 

—— various, electro-optic experiments 
on, 678. 

Liquor aluminii acetici, preparation of, 
943. 

Lithium, existence of, in notable quan- 
tities in the Dead Sea, 1037. 

—— silicates, 278. 

spectrum of, 254. 

Litter, peat as, 333. 

Liver, action of, on peptone, 540. 

formation of sugar in, 540. 

—— post-mortem formation of sugar 
in, 541. 

—— urea in, 754. 

Lophine and allied compounds, consti- 
tution of, 1063. 

Loxopt po ge 744. 

Lupine alkaloids, 229 

Lupine-sickness in sheep, 637. 

Lupines, cultivation of, 649. 

Lupinine, action of sodium on, 873. 

— hydrochloride, action of phosphoric 
anhydride on, 229. 

Lutein, 76. 

8-Lutidine, action of chlorine on, 311. 

action of sodium on, 309. 

—— hydrochloride and uranyl chloride, 
310. 

—— picrates, 311. 

—— platinochloride, trichloro-, 311. 

sulphate and uranyl sulphate, 311. 

and silver nitrate, 310. 

Lutorcein, 729. 

Lutorcinol, an isomeride of orcinol, 
729. 


M. 


Macleyine, 1112. 

Magenta, detection of, in wines, 1006. 

—— disappearing from coloured wines, 
possibility of, 347. 

Magnesia alba, 13. 

carbonica ponderosa, 14. 

— usta, 14. 

usta levis, 14. 

Magnesium acetate, basic, 825. 

carbonates, 13. 

—— chloride, anhydrous, synthesis by 
means of, 838. 

—— estimation of, in urine by titration, 
775. 

—— formate, action of heat on, 1050. 
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Magnesium oxychlorides, and heats of 
formation of, 696. 

separation of, from calcium, iron, 

and alkalis, 97. 

spectrum of, 254, 255. 

— sulphate, growth of crystals of, in 
presence of another salt, 574. 

Magnetisation, heat developed by, 1019. 

Maize, feeding horses with, 415. 

germinating, presence of a vibriole 
in, and in the stalk of the plant, 
1311. 

—— method of freeing it from fat 
before using it for the manufacture of 
spirit, 348. 

residues of distilleries, employment 
of, 672. 

Malates, optical activity of, at different 
temperatures, 911. 

Maleic acid, conversion of fumaric acid 
into, 389. 

— — etherification of, 383. 

—— —— from fumaric acid, 389. 

Malic acid, optical activity of, at dif- 
ferent temperatures, 911. 

presence of, in Chelidonium 
majus, 82. 

Malonamide, amido-, 947. 

Malonic acid, synopsis of the polybasic 
fatty acids obtained from, by Conrad's 
method, 1187. 

chloro-, and its derivatives, 947. 

Malonylamide, chlor-, 39. 

Malonylanilide, anilido-, 39. - 

Malting-barleys, analysis of, 672. 

Maltose, 818. 

— action of diastatic ferments on, 


—— specific rotation of, 707, 818. 

Man, pancreatic secretion of, 753. 

Mandelic acid, amide of, 56. 

dextrorotatory, preparation 
of, from the optically inactive acid, 
1076. 

Manganese, basic salts of, 1172. 

— dioxide, analysis of, 555, 895. 

—— direct separation of, from iron, 


—— influence of, on the strength of 
iron, 781. 

—— mineral, a new, 578. 

—— nitrate, basic, preparation of, 
1033. 

— nodules and their oecurrence on 
the sea bottom, 369. 

—— ores, preparatory treatment of, for 
the secbadinn of ferro-manganese 
and crude manganese in Dlast-fur- 
nace, 1144. 

— oxychloride, 1033. 

—— presence of, on the surface of rocks, 
1270. 
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Manganese salts, basic, 1032. 

—— tartronate, crystalline forms of, as 
given by Pantanelli, 1187. 

and iron, separation of, 426. 

Manganous salts, action of ozone on, 
1032. 

—— and nickelous sulphates. Part [ 
of researches on chemical equivalence, 


689. 

Mannitol, 819. 

— oxidation of, by an alkaline solu- 
tion of potassium permanganate, 
157. 

Manure, estimation of soluble nitrogen 
in, 769. 

from deep stalls, 992. 

—— from sea-weed and marsh-weeds, 
652. 

—— meal, preparation of, 93. 

phosphates, 770. 

salts, Stassfurth, analysis of, 1229. 

Manures, 92. 

animal, cultivation without, 1314. 

—— artificial, effects of, on the physical 
condition of soils, 1227. 

—— estimation of potassium in, 95, 

—— gypsum, 1316. 

phosphatic, on turnips, a report of 
experiments carried out in Scotland, 
in 1880, 653. 

—— prepared with peat, 244. 

Manuring experiments at Grignon, in ’ 
1881, 1314. 

—— —— at Kdénigsberg, 1130. 

at the experimental station 
at Géttingen, 89. 

—— —— at the experimental stations 
of the Highland Agricultural Society, 
767. 

—— on barren sandy heath, 654. 

Manuring of fen lands with kainite, 771. 

with potash salts, 770. 

saltpetre, superphosphate, 
and precipitated phosphate, 1229. 

—— sea mud, 770. 


various phosphates, 653, 
770. 


“Marc,” influence of, om wine, 1014. 

Marl, anal)sis of, 551. 

Mass, influence of, on chemical action, 
1261. 

—— —— on the mutual substitution of 
halogens, 457. 

Meat, penetration of heat into, during 
cooking, 1152. 

— valuation of, 676. 

Meconic acid and its derivatives, 601. 

Mediterranean and other waters, colour 
of, 1017. 

Melanotekite, from Laangban, analysis 
of, 291. 

Melaphyres, examination of, 588. 


Mellic acid, obtained by the electrolysis 

of an alkaline solution with carbon 

electrodes, 850. 

Mellitogen, 406. 

Mellogen, 406, 850. 

Melting-points, 567. 

—— —— of easily fusible metals and 

a apparatus for determination of, 
4. 


Memecylon tinctorum, analysis of the 
leaves of, 1124. 

Menthol, etherification of, 847. 

carbonate, 1213. 

Menthol-urethane, 1213. 

Mercaptan and hydrogen sulphide, crys- 

talline compound formed in water 

containing, 592. 

Mercuric chloride, action of, on cast- 

iron, 660. 

—— — action of sulphurous acid on, 

in presence of sodium chloride, 929. 

—— — reactions of, 929. 

—— ethide, action of, on iodides, 409. 

— iodide, reaction of, with sodium 

thiosulphate, 806. 

— oxide, temperatures of formation 

and decomposition of, 18. 

Mercurous chloride, action of mercuric 

ritrate on, 18. 

— molecular weight of, 466. 

—— chromates, 1029. 

Mercury, decomposition of the haloid 

salts of, by haloid acids, and by the 

haloid salts of potassium, 682. 

— detection of, in animal substances, 


double decomposition of haloid 
salts of, 1020. 
—— double salts of, and heats of for- 
mation of, 684. 
—— estimation of, 338. 
— fuiminate, action of various sub- 
stances on, 816. 
—— paraxylyl, 187. 
sulpho-selenides, American, 148. 
and chromium, salts of, 293. 
Mercurytolyl chloride, 732. 
Mesaconamide, 1281. 
Mesaconanilide, 1281. 
Mesaconic acid, 829. 
—— — derivatives of, 1281. 
Mesidine derivatives, 955. 
—— nitro-, 1200. 
Mesitol, nitro-, 1200. 
Mesitonic acid and 
941. 
Mesitylcarbimide, 956. 
Mesitylene, methylation of, 391. 
Mesitylenephthaloic acid, 848. 
Mesityl ethyl carbonate, 956. 
Mesitylethylthioic acid, 956. 
Mesitylic acid and its derivatives, 941. 


its derivatives, 
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Mesitylphthalamide, 956. 

Mesitylsuccinimide, 956. 

Mesitylthiocarbamide, 956. 

Mesitylthiocarbimide, 956. 

Mesolite from Etna, 284. 

Mesorcinol, 1200. 

Mesozoic diabase, normal, on the Atlantic 
border, mineralogical composition of, 


585. 

Metacopaibic acid, commercial so-called, 
constituents of, 65. 

Metacresols, nitro-, 1198. 

nitroso-, 1198. 

Metahomo - 8- metamethoxysalicy] - alde- 
hyde, 55. 

Me*ahydroxybenzoic acid, etherification 
of, 487. 

Metahydroxypropylsulphobenzoic 
and its salts, 195. 

Meta-isocymene, 299. 

a- and 8-bromo-, 618, 619. 

trinitro-, 301. 

a-Metaisocymenesulphonic acid, mono- 
brom-, and its lead sait, 300. 

Metaisocymenesulphonic acids and their 
salts, 300. 

a-Metaisocymenol, 300. 

Metal, influence of one, on the surface 
of another metal placed at a short dis- 
tance, 921. 

Metaldehyde, 31. 

Metallic acetates, decomposition of, in 
presence of water, 388. 

formates, decomposition of, in 
presence of water, 494, 496. 

—— salts, relation between the isomor- 
phism, atomic weights, and toxic 
effects of, 879. 

—— —— and oxides, action of ozone 
on, 1161. 

——- sulphides, insoluble, action of, on 
acid solutions of nickel sulphate in 


acicl 


presence of hydrogen sulphide, 
928. 

surfaces, decorating, by the aid of 
photography, 247. 


—— vapours, reversal of the lines of, 
254. 

Metals, affinities of, for oxygen, as shown 
by the heat developed and the con- 
traction produced during combination, 
451. 

— affinity value of the silicofluorides 
of, as deduced from the law of smallest 
volumes, 1024. 

certain, detection of, by means of 
the microscope, 245. 

— chemico-electric relations of, in 
solutions of potassium salts, 261. 

—— easily fusible, apparatus for deter- 
mination of the melting points of, 
914. 
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Metals, electrolytic separation of some, 
896 


—— estimation and separation of, 97. 

molecular structure of, 792. 

—— of the iron group, double cyanides 
of, 154. 

of the platinum group, oxidation 
of, 1033. 

— 4 on the processes of Claesson 
and Reis for the determination and 

separation of, by electrolysis, 1320. 

volatilisation of, in a vacuum, 
1264. 

Metaluteotungstic acid, 702. 

Metamethoxycoumarin, 53. 

Metamethoxysalicylaldehyde, 52, 55. 

Metamethoxysalicylic acid, 53. 

Metaphosphoric acid as a test for albu- 
min, 110. 

Metaquinolinecarboxylic acid and its 
salts, 71. 

Metastyrolene, 210. 

Metasulphamine-benzoic acid, 1096. 

Metatoluenesulphonamide, oxidation of, 
1095. 

Metatoluic acid and its derivatives, 185, 
1283. 

Metatoluic acids, chloro- and bromo-, 
transformation of the amido-toluic 
acid into, 607. 

Metatoluidine, preparation of, 47. 

Metatoluquinoline and its salts, 1216. 

Metaxite from Reichenstein, chemical 
composition of, 481. 

Metaxylene, methylation of, 391. 

nitro-, conduct of, towards oxidis- 
ing agents, 607. 

Metaxyly! alcohol, 1284, 

bromide, 1283. 

Metaxylylene bromide, 1283. 

Metazoxybenzophenol, 48. 

Metazoxybenzorthosulphonie acid and 
its salts, 48. 

Metazoxybenzvyl-8-naphthol 
salts, 49. 

Metzaoxy benzoy1-8-naphthol-a-disul- 
phenic acid, 49. 

Metazoxybenzoy1-8-naphtholsulphonic 
acid, 49. 

Metazoxybenzoyl-resorcinol, 49. 

Metazoxysulphobenzoy|-8-naphthol-a- 
disulphonie acid, 49. 

Meteoric iron from Lexington Co., 8. 
Carolina, 153. 

— — from Whitfield Co., Georgia, 
153 

—— —— orientation of the cleavage 
planes in, by means of Widmann- 
stadt’s figures, 153. 

Meteorites, preliminary notice of new or 
but little known, 143. 

—— synthesis of, 292. 


and its 


INDEX OF SUBJECTS. 


Meteorites, two Japanese, 814. 

Methacrylic acid, molecular refraction 
of, 827. 

Methane, dibromodinitro-, and its alka- 
line salts, 955. 

Methenyldiphenylamidine, new method 
of preparing, 503. 

Methenyldiphenyldiamine, 958. 

Methoxyquinoline and its salts, 412. 

tetrahydride and its salts, 413. 

Methoxyquinone, 302. 

Methyl alcohol, action of chloride of 
lime on, 30. 

—— — solubility of anhydrous 
copper sulphate in, 1274. 

— allyl carbinol, 377. 

citraconate, molecular refraction 
of, 829. 

Methyl diethyl propenyltricarboxylate, 
1191. 


—— dipropylmethy] ketone, 600. 
—— ethyl isopropyl carbinol, 37. 
—— hemipinate, a-acid, products of 


the distillation of, with lime. 
1207. 
—— mesaconate, molecular refraction 
of, 829. 


paranitrophenyl ketone, 847. 
—— propylmetacresylate, 1199. 
Methylacetamide, 822. 
Methylacetylenecarboxylic acid, thioear- 
bamide of, 501. 
Methyl-alloxantins, 1055. 
Methylamidobenzene, nitroso-, 189. 
Methylamidocarbimidoamidodinitro- 
phenol, 969. 
Methylamine, method of preparing, 592. 
Methylamylpiperidine, 982. 
Methylamylpiperylammonium iodide, 
982 


Methylanthracene, 858. 

Methylarbutin, synthesis of, 174. 

Methylated spirit, examination of, 1002. 

Methylaurin, action of potash on, 1291. 

bromination of, 1291. 

hydrobromide of, 1291. 

—— tetrabromo-, 1291. 

sulphate, 1292. 

Methylbenzyl-piperidine, 982. : 

Methylbenzy!piperylammonium iodide, 
982 


Methylbromotarconinic acid and _ its 
salts, 869, 870. 

Methylbromotarconium iodide, and the 
action of barium hydroxide on, 869, 
870. 

Methylbutylbenzene, synthesis of, 952. 

Methyldiacetamide, 822. 

Methyldibromopyridylammonium _hy- 
droxide, and its derivatives, 316. 

Methyldiphenylamine, dinitro-, and its 
monobromo-derivative, 1057. 


Methyldiphenyldiamine, new method of 

preparing, 503. 

Methylene blue, dyeing with, 127. 

diphenyl oxide, 1212, 1302. 

Methylene-hexphenylphosphonium 
iodide, 1063. 

Methylerythrohydroxyanthraquinone, 
1100. 


Methylerythroxyanthraquinone, 1099. 
Methylglyoxaline, 166, 821. 
Methylguaiacol, 54. 
Methylhydroxyglutaric acid, mono- and 
di-basic, and some of its salts, 34. 
Methylmandelic acid and its salts, 195. 
Methylnoropianic acid and monochloro-, 
403 


Methylorthonitrobenzene, nitroso-, and 
methylated, 188. 
Methyloxamic acid, 628. 
Methyloxanthranol, 861. 
Methylparabanic acid, 633. 
Methylparacoumaric acid, 731. 
Methylphenylamidobenzoic acid, 183. 
Methylphenylthiocarbizine, 1095. 
Methylpropylacetic acid, 711. 
Metiiylquinol glucoside, 175. 
Methylquinoline, 739. 
Methylsalicyl alcohol, 174. 
Methyitetrahydrocinchoninic acid and 
its derivatives, 532. 
Methyltropine, 216, 217. 
—— iodide, and platinochloride, 216. 
B-Methyltropine, 216. 
Methyltropineammonium, 216. 
Metoxydiphenylamine, 179. 
Mica, black, polychroic nuclei of, 811. 
Mica-schist, analysis of, 1177. 
Microcline, occurrence of, near Frei- 
stadt, in Upper Austria, 580. 
Microzymas of the gastric glands, and 
their digestive power, 1118. 
of the gastric juice, 752. 
Microzymin, 754. 
Mildew fungus, chemical composition of, 
42 


642. 
Milk, coagulation of, by rennet, 1149. 
—— composition, properties, and analy- 
sis of, 662. 
—— creaming, according to Becker's 
method, 674. 
—— diet, tissue change on, 749. 
—— effect of pulverised porcelain and 
of animal charcoal on, 759. 
—— estimation of fat in, by the lacto- 
butyrometer and Soxhlet’s arwometer, 
109. 
—estimation of salicylic acid in, 
1003. 
—— ewe’s, as influenced by fodder, 
1309. 
—— ewe’s and goat’s, composition of, 
541. 
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Milk, examination of, 109, 661. 

—— feeding with, 636. 

—— free fatty acids in, 987. 

—— human, 758. 

—— is it warmed by passing through 
the centrifugal machine ? 1016. 

—— of wet nurses, composition of, 
986. 

—— preservation of, 1148. 

—— production, influence of different 
oil cakes on, 321. 

—— ropy, 1122. 

—— Scherff’s process for preserving, 

1016. 

skim-, areometric estimation of fat 

in, 1138. 

use of Lawrence’s cooler in the 
creaming of, 1149. 

Milk-casein, change of, 1147. 

Milk-sugar, anhydrous, 157. 

crude and refined, prepara- 
tion of, 1014. 

—— — ethereal nitrates from, 1042. 

Milk and butter, 899. 

Milk-tester, a new, 559. 

Mimetesite from Laangban, 283. 

Mineral in the Courl Mine in West- 
phalia, occurrence of, 20. 

——acids, complex, derived from 
tungstic acid, constitution of, 368. 

analysis, 286. 

—— species, new, existence of, in 
gneiss, from Beaunan, near Lyons, 
151. 


——water from Amherst, British 
Burmah, 706. 

—— —— of Bardges, composition of, 
293. 

— — of Schinznach, 932. 

—— — of (Qberbrunnen, at Salz- 
brunn in Silesia, analysis of, 


1178. 

— well at St. Anna, near Cernowic, 
analysis of, 371. 

Minerals, action of sulphurous acid on 
some, 583. 

—— action of the electromagnet on, 
and its use for their mechanical sepa- 
ration, 656, 810. 

—— blue, from Champonost (near 
Lyons) and Chili, 151. 

contained in the pegmatite veins of 
Moos, 579. 

—— from Albergaria Velha, in Portu- 
gal, 473. 

— — Chili, 471. 

—— —— Etna, 284. 

—— —— Laangban, analyses of, 291. 

—— Italian, 479. 

—— mechanical separation of, 1173. 

—— new, substances which may prove 
to be, 288. 
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Minerals of North Carolina, 147. 
——of the cryolite group, chemical 
composition of, 1176. 

yer: conductivity of, 790. 

Mirrors, decorating, by the aid of pho- 
tography, 247. 

Molasses, method of obtaining sugar 
from, 1146. 

—— occurrence of a-hydroxyglutaric 
acid in, 1190. 

—— preparation of sugar from, 122. 

—— recovery of sugar from, 784. 

sugar-house, detection of starch- 
sugar syrup mixed with, 429. 

— waste, conversion of, into gas, 
787. 

—— —— preservation of, 651. 

Molecular grouping in organic bodies, 
influence of, on their absorption in 
the infra-red region of the spectrum, 
130. 

—— refraction of liquid carbon com- 
pounds, 909. 

—— —— of liquid carbon compounds, 
dependent on their chemical con- 
stitution, 910. 

—— —— of liquid compounds and 
their chemical composition, relation 
between, 1153. 

and chemical constitution, re- 
lation between, 351. 

— volume of solids, 275. 

—— volume, relation of, to atomic com- 
bination, 1024. F 

—— weight of homologous bodies, in- 
fluence of, on the course of incom- 
plete reactions, 384. 

Molecule, separation of water within 
the, 1045. 

Molybdenum dioxide, 702. 

—— fluorides, 1171. 

Molybdic acid, volumetrie estimation 
of, 555. 

Monalkyl compounds, 505. 

Monamylanhydrobenzodiamidobenzene 
iodide, 505. 

Monanisylcarbamide, 302. 

Monazite from Amelia Co., Virginia, 
1175. 

Monethylquinonehydrodicarboxylate, 
714. 

Monethylanhydracetdiamidotoluene 
iodide, 505. 

Monobenzoparamidophenol, 505. 

Monobenzoy'diphenyl, 62. 

Monvbenzylidene acetone, 513. 

Monobenzylthymol and its acetyl-deri- 
vative, 171. 

Monochromatic light, spectroscopic ob- 
servations with, 677. 

Monofurfurylidene acetone, 513. 

Monomethylalloxan, 629, 633. 
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Monomethyl-alloxantin, 1056. 
Monomethylanisidine, 302. 
Monomethylearbamide, 628. 
Monomethylorcinol, 52. 

dibromo-, 52. 

Monomethylparabanic acid, 628. 

Monomethylquinol, 52. 

Mononaphthylamine, 179. 

Monophenylboric acid and its salts, 
731. 

chloride and some of its deriva- 
tives, 731. 

Monophenyldimethylarsine, 305. 

Monoxylamide, 950. 

Monte Somma, studies on, 482. 

Morphine, a new series of bases derived 
from, 218. 

—— complex character of, transforma- 
tion into picric acid, and its solubility, 
413. 

— distillation of, with zinc-dust, 530, 
1112. 

fate of, in the animal body, 543. 

—— influence of, on the formation of 
herapathite, 1005. 

new colour reactions of, 340. 

— oxidation-products of, 73. 

— transformation of, into codeine, 
981. 

Mucates of aromatic amines, dry distil- 
lation of, 178. 

Mucie acid, 498. 

Mucin of Helix pomatia, and a new 
carbohydrate (achrooglycogen) from 
the same, 708. 

Mud, ana'ysis of, 550. 

Mulberry-trees, occurrenee of succinic 
acid in an incrustation on the bark 
of, 602. 

Muscle, amount of lactic acid in, 539. 

carbonic acid of, 539. 

influence of tetanus on the acids 
contained in, 539. 

Must, analysis of, 1000. 

clarification of, 347, 1145. 

—— preservation of, by means of sali- 
eylic acid, 1010. 

unfermented, condensation of, in 
a vacuum, 672. 

Mustard, analysis of, 1007. 

Myosin, its preparation, properties, con- 
version into syntonin, and regenera- 
tion from the same, 745. 

Myristamide, 1274. 

Mpristonitril, 1274. 

Myroniec acid, distribution of, in the 
seed of Brassica Napus and B. Rapa, 
243. 

—— —— testing oil-cakes for, 1236. 


INDEX OF 


N. 
Naphthalene, action of bromine on, 
203 


—— action of hydrogen dioxide on, 
502. 

action of iodine on, at high tem- 

peratures, 733. 

a-bromo-, oxidation of, 63. 

constitution of, 1196. 

—— derivatives, 734, 1212. 

constitution of, 62. 

— oxidation of, 63. 

urification of, 202. 

—— dichloro-, 736. 

—— 6- and e-dichloro-, derivatives of, 


ae 


409. 
— dichloro-, from 8-naphtholsulpho- 
me acid, 734. 
a- and £-dinitro-, oxidation of, 


—— monobromonitro-, 735. 

a-nitro-, oxidation of, 63. 

pentachloro-, oxidation of, 1210. 

a- and f-Naphthalenesulphonic acid, 
oxidation of, 63. 

Naphthalenetetrasulphonic acid and its 
salts, 624. 

Naphthalenes, amido-, conversion of a- 

and 8-naphthols into, 972. 

— bromo-, 734. 

—— dibromo-, 203. 

Naphthaquinone, 737. 

—— compounds of, with toluidine and 

ethylaniline, 853. 

—dichloro-, action of amines on, 

973. 

trichloro-, 1211. 

a-Naphthaquinone, preparation of, 203. 

8-Naphthaquinone and some of its de- 

rivatives, formation and constitution 

of, 521. 

—— constitution of, 204. 

8-Naphthaquinoneanilide, 522. 

and ethereal derivatives of, 735. 

a-Naphthaquinoneanilide and its deri- 

vatives, 204. 

Naphthaquinoneanilide, chloro-, and its 

derivatives, 973. 

8-Naphthaquinonedianilide and its de- 

rivatives, 967. 

Naphthaquinonenitranilides, chloro-, 
973. 

Naphthaquinoneparabromanilide, 
chloro-, 973. 

8-Naphthaquinoneparatoluide and _ its 
salts, 522, 736. 

8-Naphthaquinoneethylanilide, 854. 

a- and 8-Naphthaquinouetoluide, 854. 

Naphthaquinonetoluides and their de- 
rivatives, 974. 

Naphthoie acid, mononitro-, 1212. 
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Naphthol, chloro-, from 8-naphtholsul- 
phonic acid, 734. 

a-Naphthol, monochloro-, 736. 

8-Naphthol, a diatomic alcohol derived 
from, 735. 

— action of chloroform on, 1068, 
1211. 

—— amido-, pre ion of, 522. 

glycol obtained by the action of 
chloroform on, 1299. 

Naphthol ethers, 1212. 

8-Naphtholazohippuric acid, 50. 

Naphthols, a- and 8-, conversion of, 
into amidonaphthalenes, 972. 

preparation of colouring matters 
by the action of diazo-anisoils on, 
124. 

a-Naphtholsulphonie acid, action of 
phosphorus pentachloride on, 736. 

Naphtho'sulphonic acid, diamido-, 64. 

8-Naphthelsulphonic acid, dichloro- 
naphthalene and chloronaphthol from, 
734. 

Naphtholsulphonie acid, diimido-, 64. 

—— —— nitroamido-, 64. 

a- and 8-Naphtholsulphonic acids, com- 
parison of, 734. 

Naphtholsulphonic acids, preparation of 
colouring matters by the action of 
diazo-anisoils on, 124, 

—— dinitro-, 63. 

a-Naphtholsulphonyl chloride, 736. 

8-Naphthoxyl aldehyde and its deriva- 
tives, 1068. 

Naphthoxyl-carboxylic acid and 
salts, 1068. 

Naphthylacrylic acid, synthesis of, 
205 


SUBJECTS. 


its 


Naphthylamine, action of hydrogen di- 
oxide on, 502 

Naphthylsuccinimide and its nitro-de- 
rivative, 181. 

Naphthylsulphuric acid, 736. 

Nartic acid, 873. 

Nartine, 870, 872. 

Natrolite from Etma, 284. 

Natural waters, comparison of the 
oxygen with the organic matters in, 
556. 


—— —— proportion of potash to soda 
in, 372. 

Neocyan, 370. 

Nephrite from pile dwellings, analyses 
of, 931. 

Neurostearic acid, 537. 

Neutral fat, estimation of, in mixtures of 
fatty acids, 1236. 

—— fats, estimation of,in palm oils and 
autoclaved materials, 342. 

Nevrine, new base analogous to, 1303. 

Nickel, detection of, 555. 

—— hydrosulphide of, 1032. 
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Nickel chloride, action of hydrogen sul- 
phide on, 1172. 

—— sulphate solution, action of hy- 
drogen sulphide on, 805. 

— — action of insoluble metallic 
sulphides on acid solutions of, in pre- 
sence of hydrogen sulphide, 928. 

— —— ammoniacal, action of hy- 
drogen dioxide on, 1262. 

— and cadmium sulphates. Part II 
of researches on chemical equivalence, 


689. 

—— and cobalt, separation of, 1234. 

—— —— use of bromine in the analysis 
of, 99. 

—— and other metals of the same group, 
action of hydrogen sulphide on saline 
solutions of, 1031. 

—_ cobalt, and copper, colour relations 
of, 1. 

Nickeliferous iron of Santa Catarina in 
Brazil, magnetism of, 369. 

Nickelous and manganous sulphates. 
Part I of researches on chemical 
equivalence, 689. 

Nicotic acid, 311. 

from pyridine, 627. 

Nicotine bromides, 1216. 

— estimation of, in tobacco, 108, 
1005. 

—— presence of, in tobacco smoke, 906, 
1253. 

specific gravity of, and of its 
aqueous solutions, 216. 

Nitranilines, action of phenylthiocarbi- 
mide on, 183. 

Nitrate plants, 769. 

Nitrates, decomposition of, during vege- 
tation in the dark, 327. 

—— in potable waters, 


tests for, 


556. 

Nitre, manufacture of, from the salts of 
osmose waters, 1012. 

Nitric acid, combination of, with am- 
monia, 1162. 

estimation of, 361. 

separation of, from the living 

organism, 100. 

ferment, alterations in the proper- 
ties of, by cultivation, 79, 1223. 

— oxide, absorbents for, 1230. 

action of sulphurous anhy- 

dride on, in presence or absence of 

oxygen, 139. 

as a supporter of combustion, 


—— —— decomposition of, by heat, 
1317. 

— —— estimation of, in the exit 
gases of acid chambers, 774. 

— — explosion of, 454. 


preparation of, 692. 


— 
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Nitric acid and xide, estimation of, 
as ammonia, 73. 

Nitric peroxide, and nitric oxide, esti- 
mation of, as ammonia, 773. 

Nitril, diimido-, 165. 

Nitrils of the higher members of the 
acetic acid series, 1273. 

Nitrites, new and expeditious method 
for the estimation of, under different 
circumstances, 1317. 

Nitro-acids derived from ketones, 710. 

Nitrogen compounds, action of stannous 
chloride on, 361. 

elimination of, from tyrosine, 


evolution of, during putrefaction, 
991, 1122. 

—— gaseous, elimination of, from the 
animal body, 238, 636, 747. 

—— nitric, estimation of, 1317. 

—— organic, conversion of, into am- 
monia, 1316. 

—— peroxide, behaviour of, in the 
manvfacture of sulphuric acid, 1162. 

—— process, Williams’s, 100. 

— of, from molasses waste, 


— refraction-equivalents of, in or- 
ganic compounds, 133. 

—— retrograde, 769. 

—— the combination in which it is 
most available for plants, 769. 

—— sulphide, 460. 

—— tetroxide, absorption-spectrum of, 
1017. 

—— —— behaviour of, with sulphuric 
acid, 1010. 

specific heat of, 1019. 

Nitrogenous constituents of urine, esti- 
mation of, 1330. 

Nitrometer, Lunge’s, analysis of salt- 
petre by the aid of, 774. 

Nitrophenols, two new, 51. 

Nitro-products of the fatty series, con- 
stitution of, 935. 

Nitroso-compounds and ketines, 940. 

Nitrous acid, detection of, in the blood, 
1231. 


separation of, from the living 
organism, 100. 

—— anhydride, existence of, in the state 
of vapour, 926. 

—— oxide, decomposition of, by heat, 
1317. 

—— — density of, 362. 

—— —— estimation of, 244, 362, 1132. 

Nitryltropeine, 984. 

Nomenclature of carbonic acid deriva- 
tives, ongetiaee respecting, 381. 

— complicated pects. 1061. 

Non-albuminous nitrogenous matter in 
plants, quantitative estimation of, 901. 


oo 


DBOoOaneA fF AAT I 


OQ! 


Nonylamine, 1054. 
Nonyldecoxylcarbamide, 1053. 


0. 


Oak-bark, levulin in, 158. 

Oats, development of, 418. 

examination of, 647. 

manured with steam and dissolved 

bones, 333. 

Oberbrunnen spri at Salzbrunn in 

Silesia, analysis of, 1178. 

Octine, 1179. 

Octoic acids, 600. 

Octyl alcohol, heat of combustion of, 

567. 

Octylamine, 1054. 

Octylnonoxylearbamide, 1053. 

(nanthamidoacetic sulphite, 304. 

Cnanthamidobenzoic acid, 304. 

sulphite, 304. 

(Enanthamidocaproic sulphite, 305. 

— acid, estimation of, in wines, 
80. 

CErolin, estimation of, in wine, 430, 

1137. 

(notannin, estimation of, in wine, 430, 

1137. 

Oil of Anda-Assu, 435. 

— Erigeron canadense, 64. 

rmint, reaction of, 667. 

—— wild thyme, 524. 

Oil-cakes, different, influence of, on milk 

production, 321. 

— digestibility of some, 86, 647. 

—— testing of, for myronic acid, 1236. 

Oil-seeds, albuminoids in, 234. 

Oils, ethereal, 120. 

—— hydrocarbon and fat, separation of, 


108. 

Olefines, relative proportions of, in shale 
and petroleum products, 100. 

Oleic acid, estimation of, in palm oils 
and autoclaved materials, 342. 

—— —— purified, preparation of, 123. 

— soap, 1016. 

Oleomargarin, detection of, 341. 

Olive, wax and buttery substances from 
the epicarp of, 765. 

Olive-oil, test for distinguishing cotton- 
seed oil from, 662. 

Omphalocarpin, 308. 

Omphalearpum procera, fruit of, 307. 

Onofrite from Utah, analyses of, 148. 

Opianic acid and its derivatives, 402, 

1206. 

—— —— monochlor-, and its salts, 

403. 

— —— nitro-, and its salts, 402, 

Opium assay, 666. 
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Orcacetein, 1288. 

Orcacetophenone, 1289. 

Orcinaurin, 1201. 

Orcinol, action of sulphuric acid on, 


— constitution of, 51. 

—— new isomeride of, 728, 729. 

Orcinoldiazotoluene, 1285. 

Orcinyl diacetate, 1289. 

monacetate, 1289. 

Organic acids, estimation of the chemical 
value of the constituents of, 595. 

—— —— halogenised and hydroxylised, 
492, 598. 

synthesis of, by the electrolysis 
of water by means of carbon elec- 
trodes, 58. 

—— bases, compounds of bismuth iodide 
with, 528. . 

— bodies, various, oxidation of, in 
alkaline solution at the body tempera- 
ture, 1307. 

—— forms, elementary, artificial pro- 
duction of, 356. 

-—— matter in potable water, estimation 
of, 1324. 

—— residues, different, comparison of 
the combining energies of the halogens 
and of sodium with, 934. 

—— substances, influence of the struc- 
ture of, on their refractive power, 
349. 

Organo-zine compounds, action of, on 
the bromides of _ «-monobrominated 
acids of saturated series, 36. 

Orpiment, occurrence of, in Utah, 148. 

Orthanisidine-derivatives, 1287. 

Orthite, from Amelia Co., Virginia, 
1175. 

Orthoanisidine and its derivatives, 302. 

Orthobenzoylbenzoic acid, combination 
of, with hydrocarbons, 184. 

—— —— compounds of, with phenols, 
184, 

Orthoclase, artificial, produced in the 
wet way, 478. 

——— decomposition of, 650. 

Orthodinitro-compounds, 953. 

Orthohomoparah ydroxybenzoic 
607 


acid, 


Orthonitraniline, action of anhydrous 
oxalic acid on, 180. 
Orthoquinolinecarboxylic acid and its 
salis, 72. 
Orthotoluidine, dimetanitro-, 1203. 
Orthotoluylacetie acid and its salts 
1284. ; 
Orthotolylguanidine, 191. 
Orthotolylhydrazine and its salts, 1062. 
Orthotolyl-a- and -8-naphthylthiocarba- 
mide, and its decomposition by hydro- 
chloric acid, 1212, 1213. 
09 ¢ 
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Orthoxylene, preparation of, from 
toluene, 391. 

Orthoxylyl bromide, 1284. 

Orthoxylylene bromide, 1284. 

Osiers, cultivation of. 888. 

Osmorrhiza longistylis, analysis of, 988. 

Osmose water, manufacture of nitre 
from the salts of, 1012. 

— —— manuring with, 993. 

potassium chloride in, 115. 

Osmy]-ditetramine and its salts, 144. 

Osteolite as a manure, 92. 

Ostrich egg, an ancient, 242. 

Oxalates, conversion of, into carbonates, 
1050. 

Oxaldinitraniline, 180. 

Oxalic acid and its sodium salt, action 
lined clecteel ic hydrogen on, 1185. 

ecomposition of, by the 
"ities me aqua regia, 715. 

—— —— influence of heat and the pro- 
portion of glycerol on the decomposi- 
tion of, 389. 

— — synthesis of, 1049. 

—— — and tannin, Neubauer’s rela- 
tion between the reducing action of, 
1238. 

Oxaline, 821. 

Oxalmethyline, 821. 

Oxalorthonitranilide, 181. 


— 


Oxalylpiperidine, 983 

Oxanthranol, its preparation and deriva- 
tives, 860. 

Se platinochloride, 


1303. 
Oxethyl-a-coliidine platinochloride, 
1303. 
Oxethyl-quinoline hydrochloride, 1303. 
Oxides, hydration of, 12. 


Oxindol chloride, paradiazonitroso-, 
188. 
Oxoctenol, 936. 


Oxoctenyl-acetate, 937. 

Oxoctylic acid and its salts, 937. 

Oxyapocinchene, 225. 

Oxyazobenzene and some of its deriva- 
tives, 726. 

— conversion of azoxybenzene into, 
394 

Oxycamphoric anhydride, 66. 

Oxycarbostyril, 201. 

a- and B- -Oxydinaphthylene, 623. 

Oxydipheny! ketone, 618. 

Oxygen, absorption of, by alkaline solu- 
tions of pyrogallol and phloroglucol, 

1 

—— —— by metallic copper, 551. 

—— — by platinum, 1023. 

— active, 691, 795. 

— new method for detecting the 
evolution of, by vegetable or animal 


organisms, 335. 
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Oxygen, refraction-equivalents of, in 
organic compounds, 133. 
—— variations of the amount of, in the 


mags pars 278. 

— carbonic oxide, temperature of 
combustion of a mixture of, 453. 

—— and hydrogen, combination of, by 
the electric discharge, 360. 

—— temperature of combustion of 
a mixture of, 453. 

Oxyheptaisobutylidenamine, action of 
heat on, 164. 

Oxyisocamphor, 66. 

Oxylupinine, 873. 

Oxymethylene, 1277. 

— new method for obtaining, 824. 

Oxymorphine hydrate, 73. 

Oxypropylmalonic acid, its salts and 
lactone, 948. 

Oxypropyltoluidine, 723. 

Oxyquinolines, preparation of, 441. 


Oxysacchulmic acid, 1182. Pp 
Oxysacchulmide, di- and tri-chlor-, Pp 
1182, 1183. an 
sesquibrom-, 1182. we 
Ozone, absorption-spectrum of, 1017. P; 
—— action of, on manganous salts, ied 
1032. P; 
—— —— on metallic salts and oxides, Ps 
1161. 
—— liquefaction of, 923. = 
—— oxidatien by, 797. 
retrogradation pa by the 
electric discharge during the conver- — 
sion of oxygen into, 688. { 
— thermochemistry of, 915. o~ 
—— transformation of, into oxygen by I 
heat, 690. —_ 
n 
pe 
‘ar 
P. Par 
, , Par 
Pachnolite, composition of, 1176. ene 
ss on glass, new method of, Par 
127. 
Paints, preparation of, 444. << 
Palau Islands, petrography of, 1034. hn 
Palladio-ditetramine, action of potassium Pars 
osmate on the chloride of, 146. ar 
Palladious compounds, heat of forma- Para 
tion of, 1258. 57 
Palladium metastannate, 809. Para 
Palm-oils, estimation of neutral fats and 40 
palmitic and oleic acids in, 342. Para: 
Palmitamide, 1274. Para 
Palmitic acid, estimation of, in palm- Para 
oils and autoclaved materials, 342. 84 
Palmitonitril, 1274. Para 


Pancreatic digestion, 1118. 
secretion, researches on, 753. 
Papaveracee, alkaloids of, 1112. 


Papayotin, 1118. 

—— effect of the introduction of, into 

the animal system, 1309. 

Paper, cause of the acid reaction ex- 

ibited by some kinds of, 1339. 

Parabenzyldiphenyl, 202. 

Parabuxine, 745. 

Paracholesterin, formula of, 730. 

— from Ethalium septicum, 308. 

Paracinnamic sulphochloride, 1204. 

—— sulphonamide, 1204. 

Paraconine, 215. 

Paracoumaric acid, ee of, from 

nitrocinnamic acid, 201. 

Paracresolphthalein, 1099. 

Paracresolphthalein anhydride and its 

derivatives, 1098. 

— — condensation-products of, 

by concentrated sulphuric acid, 1099. 

—— —— products of the decomposi- 

tion of, by fusion with potash, 1099. 

Paracresolphthalin anhydride, 1098. 

Paradiazophenol hydrobromide, 397. 

—— hydrochloride and its salts, 396. 

— nitrate, 396. 

Paraditolylamine, derivatives of, 1060. 

— mono- and di-nitro-, 1060. 

Paraditolylearbamide, 507. 

Paraffin, crystallised, in geodes in a 

basaltic lava, 810. 

—— derivatives, monohaloid, and addi- 
tion-products of guinaline behaviour 

of, with silver oxide, 980. 

—— series, action of electrolytic hydro- 
gen on bibasic acids of, 1185. 

—— — combination of mono- and di- 

basic acids of, with phenols, 1201. 

—— —— preparation of amides of 

monobasic acids of, 950. 

Paraffins, normal, 1271, 1272. 

Paraglobulin, preparation of, 75. 

Paraglycocholic acid, 1220. 

Parahydroxybenzoic acid, 1291. 

—— —— two anhydrides of, 1293. 

Parahydroxymetatoluic acid, derivatives 
of, 1205. 

Parahydroxyphenylacetic acid from 
human urine, 514. 

Paramethoxymandelic acid and _ its 
amide, 57. 

Paramethoxyphenylamidoacetic _ acid, 

7. 

Paramethylbenzyloxyphenylacetic acid, 

403. 


Paramylan, 1044. 
Paraphenylbenzophenone, 202. 
or “Serres acid, synthesis of, 


cnepsiadibenseibanglie acid and its 
salts, 72. 

Parasites, plant, researches on, 888. 

Parasulphamine-cinnamic acid, 1204. 
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Paratoluic acid and diamides, tolylene- 
diamine, and xylenamine, 504. 
Paratoluylearboxylic acid and some of 
its salts, 194. 
Paratoly lacetic acid and its salts, 1283. 
Porntelyihenate Itolyleneamidine, 1061. 
Paratolylboric chloride, 732 
Paratolylglycine, — note of, 519. 
Paratolylimidodiglycollic acid and its 
copper and silver salts, 519. 
Paratolyl-8-naphthylamine, 179. 
Paratolyl-a- and f-naphthylthiocarba- 
mide and its decomposition by hydro- 
chloric acid, 1213. 
Paratolylxylide and its nitro-compound, 
504 


Paraxylenol and its derivatives, 837. 

Paraxylenolearboxylic acid, 837. 

Paraxylenols, nitro-, three isomeric, and 
their salts, 837. 

Paraxylene bromide, 1283. 

Paraxylyl bromide, 1283. 


_ Parazotoluene-a-thymolsulphonic acid, 


834. 

Parvoline, 414. 

Pathological bases, 741. 

Patina, formation of, 670, 1334. 

Peanut-meal, fodder experiments on 
milch cows with, 321. 

Peas, comparison of the digestibility of, 
by horses and sheep, 415. 

Peat, and manures prepared with it, 
244. 

— as litter, 338. 

—— composition and use of, 769. 

Peat-moss from Bad Steben, near Hof, 
644. 

Pectose, certain properties of, 420. 

Pegmatite veins of Moos and the 
minerals contained in them, 579. 

Pentamethyl alcohol hydrate and its 
derivatives, 37. 

Pentane, dinitro-, 824. 

Pentathionic acid, non-existence of, 
1262. 

Pentylamine, normal, 1054. 

Pepsin, 752, 1118, 1220. 

insoluble modification of, 877. 

Peptone, 536. 

— action of the liver on, 540. 

in the blood, 78. 

Peptone-forming ferment in plants, 880. 

Peptones, 876. 

—— hydration processes occurring 
during the formation of, from albu- 
min, 238. 

—— influence of, on the diastatic action 
of saliva, 1117, 

presence of, in plants, 318. 

Peridote, artificial production of, in 
presence of steam at the ordinary 
atmospheric pressure, 286. 
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Pernitric acid, 800, 927. 

—- oe absorption-spectrum of, 
1017. 

Persio, detection of, in wines, 1006. 

Perthiocyanie acid, conversion of, into 
potassium thiocyanate, 1274. 

Peru balsam, adulteration of, 112. 

ey of the Philippine and 
Palau + Me 1034. 

Petroleum, flashing point of, 1326. 

— from Caucasus, researches on, 


390. 

—— and shale products, relative propor- 
tions of olefines in, 100. 

Petroleums, American and Caucasian, 
decomposition of hydrocarbons of, at 
low temperature, 374. 

Phenacetein, 1288. 

Phenanthroline and its derivatives, 
1111. 

Phenetoil, paranitro-, 396, 953. 

Phenol acids, etherification of, 487. 

—— benzoate, derivatives of, 506. 

—— amidocarbimidamidodinitro-, 969. 

—— diazodibromo-, 398. 

—— direct production of, from ben- 
zene, 395. 

electrolysis of, 407. 

—— estimation of, in surgical dressings, 
106. 

— estimation of, in urine, 106. 

—— ethers, paranitro-, preparation of, 
396 


—— ethoxycarbimidamidodinitro-, 969. 

formation of, in the intestines of 
herbivora, 240. 

—— hydrate, 611. 

ramido-, conversion of, into tri- 
and tetra-chloroquinone and trichloro- 
quinonechlorimide, 611. 

—— paramidodibromo-, 398. 

— para-, and ortho-diazodibromo-, 
and their derivatives, 397. 

—— trichlorodimethylaniline amido-, 
401. 

— new method 
778. 

—— obtained by the action of zine 
chloride on bromocamphor, 739. 

quantitative estimation of, 339. 

testing urine for, by the pine-wood 
reaction, 2 45. 

—— methylamidocarbimidoamidodini- 
tro-, 969. 

Phenoldisulphonic acid, amido-, and its 
derivatives, 1075. 

Phenolguanidine, dinitro-, 969. 

Phenolmethylguanidine, dinitro-, 969. 

Phenolorthosulphonic acid, 407. 

Phenoloxalic acid, 47. 

Phenolphthalein anhydride, 1096. 

Phenolphthalin anhydride, 1096. 


of estimating, 
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Phenolsulphonie acid, paradiazodibro- 
mo-, salts of, 398. 

—— trichlorodimethylaniline ami- 
do-, 401. 

Phenols, action of ethylacetoacetate on, 
in presence of dehydrating agents, 
1289. 

— action of phosphorus oxychloride 
on, 839. 

anhydro-compounds of, 505. 

—— homologous synthesis of, 727. 

nitro-, two new, 51. 

—— production of colouring matters 
by the action of aromatic nitro-sub- 
stitution-products on, 784. 

simple method for the preparation 
of the ethereal salts of, 1288. 

—— synthesis of, 171. 

—— and acetic acid, condensation-pro- 
ducts of, 1288. , 

Phenoxyacetic acid, orthonitro-, beha- 
viour of, with reducing agents, 
849. 

Pheny] benzoate, preparation of, 1289. 

—— succinimides, ortho- and para-, 
181. 

—— sulphide, preparation of, 1285. 

— thiocarbamate, and its ethyl and 
methyl salts, 298. 

Phenylacetic acid and its derivatives, 
1070. 

—— —— paranitro-, preparation of, 
188. 

——- — derivatives, dinitro-, 188. 

Phenylacetropeine hydrochloride, 984. 

Phenylacetylene and its derivatives, 
synthesis by means of, 622, 972. 

—— orthamido-, and its derivatives, 
623, 844. 

—— orthonitro-,and ethyl acetoacetate, 
action of potassium ferricyanide on 
the copper compounds of, 972. 

—— paranitro-, 847. 

—— para- and ortho- nitro-, 842, 843, 
844 


Phenylacrylic acid, isomeric monobro- 
mo-, behaviour of, with concentrated 
sulphuric acid, 615. 

Phenylamidoacetamide, 56. 

Phenylamidoacetic acid and its salts, 
56. 

Phenylamidoacetonitril, 56. 

Phenylamidodiglycollie acid, 519. 

Phenyl-a-amidopropionic acid, 971. 

Phenylamidopropionic acid, cecurrence 
of, amongst the products of decom- 
position of albuminoid bodies, 189. 

Phenylamine, dibromo-, 1060. 

Phenylaniline, a-dinitro-, 492. 

Phenylboric oxide, 732. 

Phenylbromacetonitril, 170, 

Phenylbutyrolactone, 1074. 


Phenylearbaminethioic acid, 723. 

—— ethylene salt of, 723. 

Phenyl-8-chloropro —_— acid, 191. 

Phenyleystine, 1 

bromo-, 757, 758. 

Phen idibromopropionicacid, paranitro-, 
and some of its salts, 846. 

7 -a-B- - dichloropropionic 


acid, 


Phenyldichloropropionic acid, action of 
alcoholic potash on, 1073. 
Phenyldithiocarbamic acid, ethyl and 
amy] salts of, 1089. 
“= — methyl and ethylene salts of, 
23. 
Phenyldithiurethane, 967. 
Phenylenecarbamide, 182. 
Phenylenediamine, action of ethyl chlor- 
acetate on, 957. 
Phenylenediaminenaphthaquinone, 205 
Phenylethylearbamide cbloride, action 
of diphenylamine on, 183. 
Phenyl flavaniline and its _ salts, 
1067. 
Phenylglycidic acid, paranitro-, 191. 
Phenylglycine, 519. 
Phenylglycoiylpiperpropylalkeine, 1193. 
Phenylglyoxylic eid, 198 
Phenylhydrazine, 
1091. 
Phenylhydroxybutyric acid, 1074. 
Phenylimidobenzylphenylcarbaminthi- 
ethyl, and hydrochloride of, 967. 
Phenylimidoethylphenyloarbaminthi- 
ethyl, and hydriodide of, 966. 
Phenylimidoisatin, 304. 
Phenylimidophenylcarbamic acid, action 
of sulphuric acid on the alkyl salts of, 


723. 
Phenylimidophenylcarbaminthiethyl, 
966 


Phenylisocrotonic acid, acid obtained in 
the preparation of, 190. 
Phenyllactic acid, 58. 
Phenylmandelic acid and 
196. 
Phenylmercaptan, bromo-, 757. 
Phenylmercapturic acid, bromo-, 757, 
1282. 
Phenyl-8-naphthylamine, 179. 
Puenyl-a- and §-naphthylthiocarbamide, 
decomposition of, by hydrochloric acid, 
1212, 1213. 
Phenylorthotolylthiocarbamide, decom- 
position of, by hydrochloric acid, 
1213. 
Phenylparatolylamine, 179. 
Phenylphenol ether, bromo-, 398. 


ee ior of, 


its salts, 


Phenylpropiolic acid, orthonitro-, action 
of reducing agents on, 1100, 
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Phenyl - phenylenediamine, dinitro-, 
1057. 
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sa acid, paranitro-, and it# 


— — —— dibromide of, 847. 

para- and ortho-nitro-, 843. 

Phenylpropionic acid, a-tribromo-, de- 
composition of, 730. 

Phenylpropylglycollic acid, 515. 

Phenylpropylketone, preparation of, 
612 


Phenylpyrogallophthalein and its acety}- 
derivative, 184. 

Phenyhquinoline, 979. 

Phenylresorcinphthalein and its deriva- 
tives, 184. 

— anhydride and its acetyl-deriva- 
tive, 184. 

Phenylsurcosine, 50. 

Phenylthiobenzenesulphonate, measure- 
ment of the crystals of, 832. 

Phenylthiocarbimide, 723. 

—— action of guanidine carbonate on, 
in presence of water, 395. 

— compounds of, with acid amides, 

94. 


Phenylthiocarbimidglycolide, 298. 

Phenylthiocarbizine and its derivatives, 
1094. 

Phenylthiohydantoin, synthesis of, 407. 

Phenylthiosemicarbazide, 1093. 

Phenyltolylenediamine, dinitro-, 1057. 

Phenyltolylphthalide, 185. 

Phenyltribromopropionic acid, decom- 
position of, 730. 

Phenylvinyl ethyl oxide, 191. 

Phenylxanthamide, paranitro-, 955. 

Philadelphite, a new mineral species, 
152. 

Philippine Islands, petrography of, 
1034. 


Phloroglueo, col, absorption of oxygen by 

an alkaline solution of, 401. 

Phlorone, 612. 

Phonolite, 587. 

Phorone from glycerol, 613. 

—— oxidation of, 943. 

—" precipitated, manuring with, 
1229. 


Phosphates for manure, 770. 

—— in soil, solubility of, by acids con- 
tained in the rovts of plants, 
334. 

—— manuring with, 770. 

aa in the Département du 
Nord, 1228. 

— natural, manurial effects of, 993. 

—— neutral to litmus, 693. 

reverted, estimation of, 1319. 

—— soluble and insoluble, Aberdeen- 
shire experiments on the relative value 
of, 653. 

— — — — ation of, on 
swedes, 1228. , 
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Phosphates, soluble and _ insoluble, 
manuring experiments with, 1315. 
— — — — relative value of, 
90. 

—— various, application of, as manure 
for swedes, 91. 

—— —— deportment of, in the soil, 


550. 
Phosphenyl chlorides, homologues of, 
958. 


Phosphomellogen, 852. 
Phosphomolybdates and their analyses, 
702. 


Phosphonium compounds, constitution 

—— iodide, new combinations of alde- 
hydes with, 710. 

Phosphorescence, 1263. 

—— in plants, new instances of, 422. 

Phosphorescent s ra, discontinous, 
observed in an almost perfect vacuum, 


445. 

Phosphoric acid, action of, on the sodium 
salts of tungstic acid, 702. 

—— —— agricultural value of various 
forms of, 1228. 

—— —— estimation of, 94, 553, 895, 
1231, 1318. 

—— —— estimation of, by the molybdic 
method, 1318. : 

—— —— estimation of, in the ashes of 
plants, 553. 

—— —— high percentage of, in vol- 
canic soils, 550. 

in Peruvian guano, 1316. 

—— —— in the soil, 86. 

—— —— in the urine of ruminants, 
543. 

—— —— new source of, 1229. 

—— —— percentage of, in wood ashes, 
1313. 


aromatic 


—— —— preparation of 
ethereal salts of, 839. 
“reduced” and “ soluble,” 
comparative value of, in superphos- 
phates, 91. 
—— —— saturation of, by bases, 692. 
—— — soluble, suggestion for a uni- 
form method of estimating, 994. 
volumetric estimation of, 94. 
Phosphorite as a manure, 92. 
Phosphorous acid, the anhydride of, 
140 


— arhydride, 140. 

Phosphorus, conversion of yellow into 
red, a lecture experiment, 689. 

— estimation of, in iron, 897. 

ne in iron and steel, 338. 

a —— iodides, molecular weiglits of, 
1264. 

— oxidation of, 1263. 

—— oxyiodide, 140. 
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Phosphorus, a Ea 693. 

—— quantivalence of, 8. 

—— trisulphide, sulphur salts derived 
from, 9. 

Phosphorus-bases, occurrence of, in the 
urine, &c., in acute phosphorus poison- 
ing, 325. 

Phosphorus-betaines, 718. 

Phosphorus-poisoning in hens, 544. 

occurrence of phosphorus- 
bases in the urine, &c., in, acute cases 
of, 325. 

Phosphotungstates, 469. 

Photography, colour, by tinting layers 
of songuited albumin, 668. 

—— decorating mirrors and metallic 
surfaces by the aid of, 247. 

spectrum impressed on silver chlor- 

ide, and its bearing on silver printing 
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in, 2. 

Photolithography, ink for, 114. 

Photosantonie acid, derivatives of, 627. 

Phototypography, ink for, 114. 

Phrenosin, 537. 

Phthalic acid, carbamic and thiocarba- 
mic derivatives of, 1297. 

—— —— dinitro-, 63. 

— —— monochloro-, and its salts, 
734. 

— — nitro-, 63. 

—— —— some derivatives of, 404, 

— —— tetrachloro-, 1210. 

—— acids, nitro-, 404. 

—— anhydride, acids formed by the 
action of xylene and its homologues 
on, 848. 

ureide, 1298. 

Phthalimide, 1297. 

Phthalin of fluorescein chloride, 1097. 

Phthalocarbamie acid, 1298. 

Phthalothiocarbamic acid, 1298. 

Phthalylbenzoanilide, 508. 

Phthalyldi-diphenylamine, 1060. 

Phyllocyanin, oxidation and distillation 
of, 69, 412. 

Phylloxera question, contributions to, 
82, 646, 888. 

Physiological oxidation, 1307. 

Phytosterin from Ethalium septicum, 
729. 

Picramic acid, action of cyanogen on, 
969. 

Picrite-porphyry of Steierdorf in the 
Bannat, 587. 

Picropodophyllic acid, 976, 977, 978. 

Picropodophyllin, 976, 977. 

Picrosmine, 473. 

Picrotoxin, composition of, 412. 

Pig-iron, desulphurising, 345. 

Pigs, fattening of, 636. 

Pilarite, a new mineral of the chryso- 
colla-group, 582. 


by i 
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Pilocarpine, action of acids on, 1115. 

—— action of potash on, 744. 

formula of, 75. 

—— and its salts, examination of, 317. 

on heat of combustion of, 356, 

— occurrence of ellagic acid in, 

Pinus Pumilio, ethereal oil of, 410. 

Pioscope, Heeren’s, 559. 

Piperethylalkine iodide, 1194. 

Piperidine, derivatives of, 982. 

— nitroso-, 983. 

— — reduction of, 1115. 

Piperine, artificial, 1217. 
iperpropylalkine, 165. 

Piperpropylalkine iodide, 1194. 

Piperpropylglycoline, 1194. 

Piperylene, 953. 

ee and its hydrochloride, 

Piperylurethane, 983. 

Pirylene, 983. 

Pistacia Lentiscus, essential oil of, 


208. 

Plant alkaloids, separation of ptomaines 
from, 1006. 

Plant cells, influence of certain sub- 

stances on, 881. 

ae certain bye-products 

, 761. 

Plant diseases, researches on, 888. 

Plant forms, electrical researches on, 

638. 

Plant parasites, researches on, 888. 

Plants, alteration in, when grown on 
heated soils, 641. 

—— annual, ripening of, 419. 

—— certain, changes accompanying the 

ripening of, 80. 

containing chlorophyll, aldehyde- 

like substances in the cells of, 243. 

—— dicotyledonous, separation of cal- 
cium carbonate in the wood of, 82. 

—— effect of light on transpiration in, 


— formation of starch in, 640. 

—— germinating, formation of xanthine 

bodies in, 987. 

—— hydantoin in, 243. 

—— influence of space on the growth 

of, 880. 

new instances of phosphorescence 

in, 422. 

—— nitrogenous constituents of, 645, 
885 


— occurrence of ammonia in, 885. 
— — origin of saccharine substances in, 
881. 


—— peptone-forming ferment in, 880. 
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Plants, physiological signification of 
transpiration in, 327. 

—— quantitative estimation of albu- 
minoids and non-albuminous matter 
in, 991. 

—— respiration of, 641. 

—— the combination in which nitrogen 
is most available for, 769. 

—— time at which potash exercises the 
greatest influence on, 988. 

—— transpiration of, 87, 327, 418. 

—— water distribution in, 327. 

Plaster in wines, estimation of, 425. 

Platinum, incandescent, electrical resist- 
ance and coefficient of expansion of. 
354. 

metastannate, 809. 

—— plating of tin, brass, white metal, 
or copper utensils with, 1145. 

some new compounds of, 299. 

Platinum-black, change of state of, 
1023 


Platinum-printing, photographic, 113. 

Poa pratensis, cultivation of, in Saxony, 
423. 

Pocket pile with jointed elements, 
44. 


7. 

Podophyllic acid, 977, 978. 

Podophyllin, constituents of, 976. 

Podophylloquercetin, 977, 978. 

Podophyliotoxin, 977. 

Poison of Bothrops, potassium perman- 
as an antidote to, 879. 
Poisoning by hydrocyanic acid, detection 

of, after a long time, 246. 

Polarisation, dielectrical, existence of, 
in electrolytes, 789. 

—— of electrodes and conductivity of 
liquids, 912. 

Pollen, estimation of, in hops, 1331. 

Polybasic acids, etherification of, 383. 

Polychroic nuclei of black mica, 811. 

Popoff’s law of the oxidation of ketones, 
note on, 594. ; 

Porcelain, examination of Chinese and 
Japanese rocks used for the manu- 
facture of, 483. 

—— method of printing and burning- 
in of names, monograms, &c., on, 
785. 

Portland cements, 1143. 

Potable water, analysis of, 1325. 

—— —— estimation of organic matter 
in, 1324. 

—— waters, tests for nitrates in, 556. 

Potash, estimation of, in potassium sul- 
phate, 553. 

—— estimation of, in wine, 336. 

—— from bamboo, 781. 

—— salts as manures for sugar-beets, 
1130. 

—— salts, manuring with, 770. 
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Potash and soda, ion and estima- 
tion of, by the indirect method in 
plant-ashes, fertilisers, and similar 
substances, 658. 

Potash-leys, estimation of potassium 
ferrocyanide in, 895. 

Potassiobismuthous iodide as a test for 
alkaloids, 900. 

Potassio-mercuric compounds, 806. 

Potassium, atomic weight of, 1231. 

—— bromide, detection of lead in, 99. 

—— carbonate, percentage of, in wood 
ashes, 1313. 

— chromate, action of, on ammonium 

. chloride, 1269. 

— ——- alkaline reaction of, 1268. 

—— chromicyanide, 485. 

-— chromocyanide, 485. 

dichromate, action of, on potassium 
iodide, 1268. 

—— —— alkalimetric titration of, and 
its use in alkalimetry, 1233. 

—— estimation of, as platinochloride, 

. 12381. 

—— —— in potassium salts and in 
manures, 95. 

— estimation of, 1132. 

—— ferricyanide, heat of formation of, 


— ferrocyanide, estimation of, in soda 
and potash-leys, 895. 

— formate, action of heat on, 1050. 

—— iodide, action of lead carbonate on, 
142. 

— — action of lead oxide on, 142. 

—— — action of lead peroxide on, 
143. 

——— — action of potassium dichro- 
mate on, 1268. 

-—- —— commercial, analysis of, 96. 

— permanganate, action of different 
kinds of benzoic acid and their 
sodium salts on, 339. 

—— salicylates, neutral and basic, 
action of phosphorus oxychloride on, 
618 


— sodium cobalt nitrite as a test for, 
95. 

—— sulphate, estimation of, in kainite, 
96 


—— —— estimation of potash in, 553. 

—— tartrate, estimation of, in wine, 
1236. 

—— thiocyanate, conversion cf perthio- 
cyanic acid into, 1274. 

— trichloracetate, action of potassium 
cyanide on, 711. 

— and ammonium tri- and tetra- 
chromates, 146. 

— and silver, haloid salts of, thermic 
phenomena attending the formation 
of, 1019.. i 
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Potassium-homopyrroline, action of 
melted potash on, 213. 

Potassium-mica, 473. 

Potassium-pyrroline, action of halo- 
genated organic radicles on, 606. 

—— — reaction of, with chlorinated 
compounds and bromine, 213. 

Potato culture, 766. 

Potato-starch, physico-chemical changes 
produced in, by boiling, 422. 

Potatoes, changes effected by frost on 
the composition of, 1227. 

— cultivation of, 83, 550, 990. 

and the feeding value of 

various sorts, 550. 

experiments on, with potassium 
sodium. nitrate, 771. 

—— internal growth of, 641. 

— loss of starch occasioned by the 
sprouting of, 242. 

— manuring of, 93, 1130. 

new use for, 1340. 

—— nitrogenous constituents of, 885. 

— occurrence of hypoxanthine in. 
1125. 

Poudrette, value of, 651. 

Press-yeast, testing of, 113. 

Primitive rocks, presence of titanium 
and vanadium in all, 371. 

Printing, use of electrolysis in, 1338. 

—— and burning-in of names, mono- 
grams, &c., on glass and porcelain, 
method of, 785. 

Prollius’ method for the estimation of 
alkaloids in cinchona bark, 1139. 

Propane, trichloro-, 589. 

Propenyltricarboxylic acid, 1191. 

Propionamide, monobromo-, 1052. 

Propionic acid, chloro-, 38. 

chlorotribromo-, and its salts, 


1047, 

— —— a-nitroso-, new method of 
preparing, and the mode of action of 

ydroxylamine, 1047. 

— — tribromo-, and its salts, 
1186. 

— bromide, a-bromo-, action of zinc- 
methyl on, 36. 

Propyl alcohol (normal), specific heat 
and latent heat of evaporation, 355. 

—— —— trichloro-, 295. 

—— derivatives of ethyl acetoacetate, 
599 


Propyl metacresylate, 1199. 

Propylbutyrylcarbamide, 1053. 

Propylene, preparation of, 1038, 

—— bromide, debromination of, by 
means of silver oxide, 1038. 

— chloriodide, action of hydriodic 
acid. on, 294. 

—— glycol, 377. 

Propy ipiperidine, 1194. 


um 
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Propylethenyltricarbonic acid, 948. 

Propylglyoxaline, 821. 

Propylidene chloride, 8-chloro-, 589. 

Propyl-metacresol and its derivatives, 
1198. 

— -~— synthesis of, by means of 

ee magnesium chloride, 338. 

Propy|lpiperidine, 535, 1194. 

Propylsuccinic acid, 948. 

Prosopile, composition of, 1176. 

Proteid metabolism of the body, in- 
fluence of sodium and calcium car- 
bonates on, 750. 

—— substances, mechanism of putrid 
fermentation of, 1115. 

Protocatechuic aldehyde, preparation of, 
from catechol, 54. 

Protoplasm, chemical distinctions be- 
tween living and dead, 546. 

— living, aldehyde nature of, 547, 
882. 


reducing action of, 882. 

Pseudatropeine, 984. 

Pseudochrysolites (bottle-stones) of 
Moravia and Bohemia, 581. 

Pseudocumene, methylation of, 391. 

Pseudocumenaphthaloic acid, 848, 

Pseudo-gaylussite, 582. 

Pseudo-indican, 308. 

Pseudomorphs, artificial, of géthite, 
limonite, and hematite, 576. 

Pseudomorphs of iron pyrites from 
_Pribram, 575. 

Psychosine, 537. ° 

Ptomaines, 246, 635. 

and their importance in judicial 
cases, 1006. 

— formation of, 741. 

—— separation of, from plant alkaloids, 
1006. 

—— substances analogous to, in digested 
albuminoid matters, 1115. 

posed reagent for distinguish- 
ing, from vegetable alkaloids, 430. 

Pulvic acid, constitution and ethers of, 
1078, 1079. 

—— products of reduction of, 
and their constitution, 1076, 1077. 

Pumices, Vesuvian, collected on Monte 
Sant Angelo, chemical composition of, 
814. 

Pumpkin seeds, crystallised albumin 
from, 877. 

Purpureochromium salts, bromo-, and 
iodo-, 468. 

Purpurogallin and its derivatives, 839, 
970, 1065. 

Pus from the human subject, certain 
constituents of, 759. 

Putrefaction, evolution of free nitrogen 
during, 991, 1122. 


~—— s8u 


— products, bases found in, 1307. 
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Pyrene, amido-, 206 

—— mono- and di-nitro-, 206. 

—_— ae and hydrochloride, smido-, 
20 

Pyridine, action of bromine on, 1215. 

—— conversion of pyrroline into, 867, 
1214. 

—— dibrome-, 316, 983. 

-— monobromo-, 867. 

— mono- and di- bromo-, 1214. 

—— bases, action of ethylene chlorhy- 
drin on, ‘1303. 

—— —— derived from brucine, 1302. 

—— bromide, hydrobromide of, 1216. 

—— cyanide and its salts, 627. 

Pyridine-betaine and its derivatives, 

- 1109. 

y-Pyridinecarboxylic acid, and the action 
of hydrochloric acid on, 311. 

Pyridinedicarboxylic acid, a new, 230. 

~ traeeene acid and its salts, 
62 

Pyridinetricarboxylic acid, 222. 

Pyrites, estimation of sulphur in, 993. 

Pyrocinchonic acid and derivatives of, 
1304.. 

—— — and its formation from oil of 
turpentine, 1114. 

—— anhydride, 1304. 

Pyrocinchonimide, 1305. 

Pyrocoll, action of phosphorus penta- 
chloride on, 875. 

—— derivatives of, 233, 875. 

mono- and di-bromo-, 234. 

Pyrogallol, absorption of oxygen by an 
alkaline solution of, 401. 

— action of phosphorus oxychloride 
on, in presence of acetone, 1290. 

—— action of sulphuric acid on, 1289. 

—— attempted synthesis of, 175. 

oxidation of, in presence of free 
acid, 839. 

— oxidation of, in presence of gum 
arabic, 970. 

—— mononitro-, 1201. 

Pyrogalloquinone, 839. 

Pyromecazone and its nitro-compound, 
601. 

Pvromecazonic acid, 601. 

Pyromellic acid, obtained by the elec- 
trolysis of an alkaline oaitien with 
carbon electrodes, 850. 

Pyromucic acid, nitro-, and its ethyl 
salt, 499. 

Pyrophotosantonic acid and its sulte, 
627. 

Pyroracemic acid, action of hydroxyl- 
amine on, 1048. 

— — action of sodium thiosul- 
phate on, 1051. 

Pyrosulphuryl chloride, density bal the 

. vapour of, 694, 
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Pyrosulphuryl chloride, thermal con- 
stants of, 463. 

Pyrotartaric acid, etherification of, 
383. 


— — dibromo-, 1191. 

normal (glutaric acid), trans- 
formation products of, 1189. 

Pyroterebic acid and some of its salts, 
41 


——e 


Pyrousnetic acid and its acetyl-deriva- 
tive, 1081. 

Pyrousnic acid and its acetyl-deriva- 
tive, 1079, 1081. 

Pyroxanthin and its derivatives, 306. 

—— dibromo-, 307. 

—— tetrabromide, - yy ° 

Pyroxylin compounds, friable, conver- 
ional Nigdioneliadtes into, 381. 

Pyrroline, a third homologue of, in 
Dippel’s oil, 529. 

— action of nascent hydrogen on, 
1214. 

— conversion of, into pyridine, 867, 
1214. 

— series, sume compounds of, 212. 

B-Pyrrollinecarboxylic acid, 213. 

Pyruvic acid, 758. 


Q. 


Quassiin and bromo-derivative of, 1302. 

Quartz, mealy, 474. 

—— separation of, from silicates, 894. 

—— smoky, liquid carbonic anhydride 
in, 474. 

— — of Branchville, Connecticut, 
gaseous substances contained in, 474. 

Quebrachamine, 743. 

Quebrachine and some of its salts, 
742, 743. 

Quebracho colorado, alkaloids from the 
bark of, 744. 

Quebracho drugs from the Argentine 
Republic, 742. 

Quebrachol and its derivatives, 744. 

Quinic acid, etherification of, 487. 

Quinidine and quinine, compound of, 
414. 

and urea, double salt of, 74 

Quinine, estimation of, 560. 

as herapathite, 341. 

— oxidation of, 220. 

a separation of cinchonidine from, 

4. 


— 


—— some compounds of, 218. 

—— dimethiodide, 218. 

—— hydrochloride, remarkable beha- 
viour of, 1113. 

—— —— and urea, double salt of, 74. 
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Quinine iodate and bromate, physiologi- 
cal activity of rey nated mole- 
cules, especially those of, 879. 

—— ivdosulphate, formation of, in pre- 
sence of morphine, 1005. 

—— with cupric acetate, 219. 

—— with silver nitrate, 219. 

—— and quinidine, compound of, 414. 

Quininic acid, action of hydrochloric 
acid on, 222. 

—— —— and its salts, 220. 

—— hydrochloride of, 222. 

oxidation of, 222. 

Quinizarin, reduction of, 856. 

Quinol, 232. 

—— dibromo-, 398, 400. 

— derivatives, 52. 

Quinoldisulphonie acid, potassium salt 
of, 1075. 

Quinoline, a homologue of, 868. 

——- action of bromine on, 1215. 

—— action of ethylene chlorhydrin on, 
1303. 

—— action of monochioracetic acid on, 
1110. 

—— addition-products of, and mono- 
haloid paraffin-derivatives, behaviour 
of, with silver oxide, 980. 

—— addition-products of the bases ob- 
tained from, with the alkyl chlorides 
and iodides, 1112. 

amido-, 413. 

—— bromide, hydrobromide of, 1215. 

cyanide, 413. 

derivatives, 412, 530, 1111. 

— diiodo-, 1111. 

—— dinitro-, 979. 

n derivatives of, 978. 

—— methoxide, 980. 

— monochloro-, 732. 

—— physiological effects and chemical 
reactions of, 214. 

—— products of the transformation of, 

39 


— salicylate, 868. 
—— series, synthesis of, 71, 1216. 


—— tartrate, 868. 

—— tetrabromo-, 1110. 

— trichloro-, 1210. 

Quinolinebenzcarboxylic acid, 413, 
981. 

—— acids and their salts, 71, 73. 


Quinolinecarboxylic acids and their 
salts, 71. 

Quinolinemethiodide, dibromo-, 980. 

Quinolinemethoxide, monobromo-, 980. 


Quinols, chloro-, 612. 
Quinone, chlorine and bromine deriva- 
tives of, 509. 


tri- and i conversion 
of paramidoph into, and tri- 
chloroquinonechlorimide, 611. 
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Quinonechlorimide, trichloro-, and its 
derivatives, 400. 


tetrahydride, 713. 
trichloro-, conversion of i- 
dophenol into, and tri- and tetra- 
chloroquinone, 611. 
Quinonedianilide, dichloro-, 400. 


Quinonedimethylanilide, trichloro-, 400. 
Quinonediorthethoxyanilide, dichloro-, 


400. 

Quinonehydrodicarboxylic acid and its 
salts, 714. 

Quinones, action of acid chlorides and 
bromides on, 838. 

—— action of amines on, 735, 967. 

chlorinated, action of ammonia 
and ammonia bases on, 510. 

B-Quinophenol and its salts, 227. 


R. 


Rucemic acid, decomposition of, 602. 

Radiant heat, the constituent of the 
atmosphere which absorbs, 566. 

—— matter from electrodes, 3. 

Rail-steel, analysis of, 336. 

Raimondite, optical pro ies of, 281. 

Rain, passage of, through the soil, 88. 

and heat, distribution of, during 
the growth of beet, 990. 

Rain-water collected at Rothamsted, 889. 

Rainfall, daily, 1227. 

—— in Germany, the highest daily, 87. 

Ralstonite, composition of, 1176. 

Rangiformic acid, 1083, 1084. 

Rape, perishing of, in winter, 548. 

Razamowskin, occurrence of, near Frie- 
stadt, in Upper Austria, 580. 

Realgar, occurrence of, in Utah, 148. 

Red lead, estimation of, 99. 

Reduction-processes in the animal body, 
952. 

Refraction-equivalents of carbon, hydro- 
gen, oxygen, and nitrogen in organic 
compounds, 133. 

Refractive power, influence of the struc- 
ture of organic substances on their, 
349. 

“Reh,” an inflorescence on the soil of 
certain districts of India, composition 
of, 650. 

Reimer’s creamer, experiments with an 
improved form of, 124. 

Rennet, a of essence of, 1149. 

diastase, 43 


ferment, ome of, 1149. 

Resacetein triacetate, 1288. 

Residues, utilisation of, 248. 

—— from gas manufacture, utilisation 
of, 1181. 
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Resins, decomposition of, by distillation 
over zinc-dust, 209. 

Resorcincitrein, 399. 

— action of nitrobenzene on, 

85. 

—— dibromo-, 193. 

— dye-stuffs, 968. 

Resorcinoxalein, and 
399. 

—— pentabrom-, 399. 

Resorcintartrein, 399. 

Resocyanin, 509, 1289. 

Retrogradation produced by the electric 
discharge during the conversion of 
oxygen into ozone, 688. 

Rhine-wine, bouquet of, 122. 

Rhizome of Zinziber officinalis, 626. 

Rhodammonium compounds, 1173. 

Rhodochromium salts, 1168. 

Rhubarb, St. Petersburg, 1126. 

Rocks, action of sulphurous acid on 
some, 583. 

—— calcareous, of the province of 
Salerno, chernical researches on, 811. 
crystalline, in the neighbourhood 

of Messina, 1177. 

—— presence of manganese on the sur- 
face of, 1270. 

—— thermal conductivity of, 790. 

— amount of non-albuminous nitro- 

in, 83. 

Rosaniline sulphite, reaction of organic 
compounds with, 179. 

Rosanilines, conditions of formation of, 
1284. 

—— homologous and isomeric, 964. 

Rosin, quantitative separation of, from 
fats, 663. 

Rosin-oil, 64. 

—— —— caproie acid in, 711. 

—" and its salts, preparation of, 


its derivatives, 


—- ag action of heat on, 1050. 
Rum, composition and examination of, 
102. 


Saccharimetric test by inversion, cor- 
rection of, 105. 

Saccharin, 820. 

Saccharine substances, origin of, in 
plants, 881. 

Saccharomyces apiculatus, 80. 

Sacchulmie acid, 605. 

— compounds, action of halogens on, 
1181. 

Sacchulmin compounds, 606. 

Sacchulmous acid, 606. 
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Sage, garden (Satureia hortensis), oc- 


currence of carvacrol in the ethereal 
oil of, 1065. 

Salicin, action of heat on, 303. 

— solubility of, 303. 

Salicylaldeh: de- -green, 393. 

Salicylglycollic acid, and the anhydride, 
515. 

Salicylic acid, action of iodine on the 
silver salt of, 970. 

— —— aqueous solutions of, 1293. 

—— —— as an antiseptic, 1010. 

—— —— decomposition of the calcium 
salt of, by dry distillation, 617. 

—— —— estimation of, in butter, milk, 
and urine, 1003. 

-——= occurrence of, in the Violacea, 
548. 

—- —— preservation of wine by means 
of, 1014. 

Saligenol, derivatives of, 174. 

Saline solutions, thermal constants of 
the substitution of potassium for 

_other metals in, 1257. 
Salix alba (white willow), analysis of, 


998. 

Saliva, diastatic action of, 319. 

— human, composition of, 754, 

—— —— presence of ammonia in, 78. 

-—— influence of acids, alkalis, and 
gastric juice on the diastatic action of, 
519. 

influence of peptones on the dia- 
static action of, 1117. 

Salivary digestion, products of, 320. 

Salt brines of West Virginia, examina- 
tion of the mother-liquors from, for 
iodine, 25 

works, Allendorf - on - Worra, 
mother-liguors of, 24. 

Saltpetre, analysis of, by the aid of 
Lunge’s nitrometer, 774. 

—— manuring with, 1229. 

yellow, containing iodine and 
chromium, 471. 

Salts, heat of solution of some mixtures 
of, 1257. 

hydration of, 12, 1163. 

— ; chromium and mercury, 293. 

of the alkalis and alkaline earths, 
solubility of mixtures of, 1264. 

Saponification, 123. 

Sapphire, cause of the blue colour of, 
1269. 

Sarcosine, decomposition of, in the 
human body, 78. 

Savory, essence of, 737, 

Scher’ ’s process for preserving milk, 
1016, 

Schizomycetic fermentation, 1121, 

Schneebergite, a new mineral, 150, 

Scolecite,582. 
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Sea mud, analysis of, 551. 

—— —— manuring with, 770. 

Sea-water, chlorination of, 923. 

—— — density and chlorination of, 
— by the “Travailleur” in 1881, 


Sebacic acid, formation of, by the distil- 
lation of crude fatty acids in super- 
heated steam, 715. 

Secondary alcohols, general method of 
preparing, 376. 

—— hatteries, Grove’s, Planté’s, and 
Faure’s, 352. 

Seed sown, influence of the distance 
between, on the growth and quality 
of the crops, 646. 

Seed-sowing, thin or thick, 329. 

Seeds during germination, influence of 
light on the respiration of, 419. 

—— influence of the weight of, on the 
yield of the crop, 1127. 

—— part played y fat during the ger- 
mination of, 883 

Selenium, occurrence of, in Japan, 362. 

—— mineral (zorgite) from the Argen- 
tine Republic, 1269. 

Separation, surfaces of, 454. 

Separator, Tesca’s, 124. 

Sequoia gigantea, new hydrocarbon 
from, 208. 

Sequoiene, 208. 

Serine, 1282. 

Serpentine-rocks of the St. Gothard, of 
the Bobbiese Apennine, and of Monte- 

_ ferrato, near Prato, 586. 

Serum, variations in the composition of, 
after blood-letting, 751. 

Sewage, utilisation of, 248. 

Shale and petroleum products, relative 
proportions of olefines in, 100. 

Sheep, lupine-sickness in, 637. 

Sheep-dung, value and composition of, 
1315. 

Silica, crystallisation of, from fused 
metals, 571. 

—— detection of, by means of the 
microscope, 245, 

Silicates, imate of, by bismuthie 
oxide, 552. 

— natural, application of, in the 
manufacture of glass, 1245. 

—— separation of quartz from, 894. 

Silicodecane, 154. 

—— bromo-, 154. 

Silicofluorides of the metals, affinity 
valne of, as deduced from the law of 
smallest volumes, 1024. 

Silicomolybdic acid, 702. 

Silicon, derivatives of, 570. 

—— estimation of, in iron and steel, 
1134. 

—— carbonitride, 571. 
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Silicopropyl compounds, 154. 
Silicotetrapropyl, 154. 

Silicotripropy] acetate, 154. 

alcohol, 154. 

Silurian rocks in the Territorio d’Tglesias, 
Sardinia, 583. 

Silver, benzoate, action of iodine on, 970. 
chloride, influence of the concen- 
tration of hydrochloric acid in the 
solubility of, 695. 

photochemistry of, 2. 

—— —— solubility of, in water, 427. 
—— — battery, 258. 

— emetic, 389. 

extraction of, 346. 

— haloid salts of, and mixtures of the 
sume, effect of the spectrum on, 


—— hyponitrite, action of ethyl iodide 
on, 926. 

metastannate, 808. 

minerals, reduction of, by hydrogen 

in the wet way, 1246. 

— nitrate solution, ammoniacal, 

aldehyde reaction with, 1329. 

—— plumbite, 1134. 

quantitative estimation of, in lead 

ores, 1134. 

— salicylate, action of iodine on, 
970. 

— solution as a reagent for aldehyde, 

1329. 

— stannate, 808. 

and cuprous iodides and their 

alloys, coefficients of contraction and 

expansion of, 570. 

and potassium, haloid salts of, 

thermic phenomena attending the 

formation of, 1019. 

Silvering of glass, 127. 

Skatole, detection of, 559. 

— formation of, in the intestines of 

herbivora, 240. 

Slag formed by the dephosphorising of 

iron, use of, as manure, 1229. 

—— phosphorescent, 345. 

Slags, basic, from blast furnaces in the 

Thomas-Gilchrist process, analysis of, 

1151. 

Smee’s element and galvanic polarisa- 

tion, 1155. 

Soap, oleic, 1016. 

— so-called “ flux of,” 784. 

— soft, preparation of, 905. 

Soap-leys, spent, recovering glycerol 
from, 782. 

Soda, manufacture of, 342. 

—— titrating, 895. 

Soda and potash, separation and estima- 

tion of, by the indirect method in 

plant-ashes, fertilisers, and similar 

substances, 658. 
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| Soda-leys, estimation of total sulphur 


and potassium ferrocyanide in, 895. 
—— — purification of, with zine 


Soda works, test-method for, 773, 895. 
Sodalite from Tiahuanaco, 285. 
Sodio-mercurie compounds, 806. 
Sodium, comparison of the combining 
energies of the halogens and of, with 
different organic residues, 934. 

—— acetate, crystallised, use of, for 
warmers for railway and other car- 
riages, 114. 

alum of Japan, 20. 

ammonium trimolybdate, 468. 

chlorate, growth of crystals of, in 
presence of another salt, 574. 

—— chloride, action of, on molten cop- 
per of various degrees of dryness, 
669 


—— cyanide, and its hydrates, 483. 

formate, action of heat on, 1049. 

—— glyceride, action of carbonic oxide 
on, 377. 

— hyposulphite (Schiitzenberger’s 
hydrosulphite), composition of, 4€5. 
—— nitrate, decomposition of, by alu- 

mina, 562. 

exhaustion of soils by, 330. 

—— quantitative estimation of, 1132. 

— salicylates, neutral and basic, 
action of phosphorus oxychloride on, 
618. 

—— sulphate, conversion of, into hy- 
droxide, 12. 

—— —— decomposition of, by calcium 
bicarbonate, 562. 

sulphochromite, 15. 

Sodium-borneol, 66. 

Sodium-menthol, action of cyanogen on, 
1213. 

Soft soap, preparation of, 905. 

Soil, amount of water and formation of 
clefts, &c., in, 1128, 1129. 

—— deportment of various phosphates 
in, 550. 

—— deposited by the water employed 
for washing sugar-beet, composition 
of, 1315. 

—— evaporation of water in, 87. 

—— in aclose or open condition, phy- 
sical oe mea of, 1128. 

—— influence exerted by the physial 
properties of, on the umount of free 
carbonic anhydride cortained in it, 


—— influence of factory waste-water 
and gases on, 331. 

manuring of, with various phos- 
phates at Nancy, 993. 

—— mode of optically demonstrating 
the permeability of, for air, 89. 
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Soil, passage of rain through, 88. 

—— phosphoric acid in, 86. 

Soil-analysis, shortened method of, 245. 

Soils, agronomic estimation of, 991. 

—— arable, phosphoric acid in, 767. 

—— calcareous, of the south-east of 
France, use of superphosphates on, 
1130. 

—— Danish, application of Knop’s 
method to, 244. 

— effects of artificial manures on the 
physical condition of, 1227. 

— exhaustion of, by sodium nitrate, 


330. 

— heated, alteration in plants when 
grown on, 641. 

—— impoverishment of, by removal of 
straw, 991. 

— rich in humus, absorptive capacity 
of, 889. =? 

— volcanic, phosphoric acid in, 650. 

Haag = ton of, 549 

ia tivation of, y 

a —— use of, as food for milch-cows, 


83. 

Solids in solution, determination of the 
specific refraction of, 361. 

—— absorption of gases by, 272. 

— diffusion of, 357, 454. 

— liquefaction and cold produced by 
the mutual action of, 450. 

—— moiecular volume of, 275. 

— solubility of, in gases, 271. 

—— welding of, induced by pressure, 
273. 

Solutions, constitution of, 1018. 

—— of neutral compounds in benzene, 
congelation of, 1260. 

se er 

horin, 976. 

Sorghum, analysis of, 898. __ LT . 
Sorghum- pans, aconitic acid in 
the scale from, 766. , Pa 
Specific gravity of a liquid at its boiling 
point, method of estimating, 893. : 
—— — of permanent gases at high 

temperatures, estimation of, 1159. 
—— —— of wax, ceresin, &., 1139. 
Specific heat of nitrogen tetroxide, 1019. 
— heats of evaporation of saturated 

alcohols, 355. 
of gases at high temperatures, 


Specific refraction of solid bodies in solu- 
tion, determination of, 351. 

Specific volumes of liquids, 1259. 

Spectra, discontinuous phosphorescent, 
observed in an almost perfect vacuum, 
445. 

— of carbon compounds, 130. 

— of certaia alkaloids and glucosides, 
349. + 
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Spectra of compounds of carbon with 
hydrogen and nitrogen, 252. 

—— of 100 sun-spots observed at Ken- 
sington, reduction of observations of, 
250. 


—— of related elements, 349. 

of stars, photographic, 250. 

Spectral colours and pigments, change 
in colour-tone of, by diminution in 
intensity of the light, 1153. 

—— lines of different elements, identity 
of, 253. 

Spectroscope, improved slit for, 1229. 

Spectroscopic investigations, 349. 

—— observations with monochromatic 
light, 677. 

Spectrum, effect of, on the haloid salts 
of silver, and mixtures of the same, 


-—— impressed on silver chloride, and 
its bearing on silver printing in photo- 
graphy, 2. 

—— influence of molecular grouping in 
organic bodies on their absorption, 
130 


— of acetylene, 129, 

—— of carbon, 251. 

—— of carbonic anhydride, 253. 

—— of hydrogen, 129. 

—— of magnesium and lithium, 254. 

—— of the flame of hydrogen, 250. 

—— of water, 251. 

observation, new method of, 249. 

Spherulites in eruptive rocks, 705. 

Sphingosine, 537. 

Spirit, crude, valuation of, 1145. 

—— detection of fusel oil in, 429. 

—— manufacture of, 1247. 

Splenic fever, origin and prevention of, 
323, 543. 

Me bacilla, effect of gases on, 
417. 

Stable manure, preservation of, in deep 
stalls, 333. 

Standard acid, preparation of, 1230. 

—— solutions, various, expansion of, by 
heat, 1230. 

Stannic oxide, dimorphism of, 1030. 

Stannous oxide, action of acid and alka- 
line solutions on, 1029, 1030. 

—— salts, some reactions of, 808. 

— sulphides, action of alkaline sul- 
phides on, 1030. 

Starch, action of diastatic ferments on, 
749 


—— alkali-compounds of, 490. 

—— analysis of, 339. 

—— elementary composition of, 1183. 
—— fermentation of, 1311. 

—— formation of, in plants, 640. 

—— loss of, occasioned by the sprouting 


of potatoes, 242, 
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Starch, potato, physico-chemical changes 
produced i + boiling, 422. 

— su conversion of, into sugar 
by water at a high temperature, 30. 
Starch-grains, growth of, by intussus- 

ception, 761. 

—— —— structure of, 1122. 

Starch-sugar, pure, preparation cf, 1274. 

syrup mixed with sugar-house 
molasses, detection of, 429. 

Stars, photogrs phic spectra of, 250. 

Steam, decompesition of, by red-hot 
iron or magresium in a glass tube: a 
lecture experiment, 690. 

Stearamide, 1274. 

Stearonitril, 1274. 

Steatargillite, 582. 

Steel, analysis of, with special reference 
to the estimation of carbon and sili- 
con, 1134. 

—— cementation of, 116. 

— direct deposition of copper on, 


— effects of compression on, 1145. 

—— estimation of chemically combined 
carbon on, 

—— estimation of phosphorus in, 338. 

—— influence of ulidiear and copper on 
the working properties of, 1246. 

— method for estimating the carbon 
in, 337. 

—— rail-, analysis of, 536. 

—— strength of, at low temperatures, 

45 


345. 

Steocarobic acid, 764. 

Stephanite from Pribram, 574. 

Stereocaulon vesuvianum, chemical con- 
stituents of, 866. 

Stilbenedicarboxylic anhydride and its 
dinitro-compound, 170. 

—— —— Reimer’s, 1299. 

Stiibite from the Miage Glacier, Mont 
Blanc, 290. 

Stomach, absorption in, 748. 

—— answer to the question, “ Does it 
digest itself ?” 1118. 

—— digestion in the, 877. 

Strogenin, 1340. 

Strontia process for the separation of 
sugar from molasses, 673. 

Strontium chromate, 997. 

—— cyanide, 484. 

—— saccharate, preparation of, from 
molasses and syrup, 1015. 

— sulphate, solubility of, in concen- 
trated sulphuric acid, 465. 

Strychnine chloroplatinate, action of 
ro — on, 299. 

tabi , 74. 

Styrene, dibromo-, 730. 

—— paramido-, preparation of, from 
paranitrocinnamic acid, 201. 
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Suberconic acid, 716. 

Suberic acid, bromo-derivatives of, 716. 

—— —— formation of, by the distilla- 
tion of crude fatty acids in super- 
heated steam, 715. 

Succindinitranilide, 181. 

Succinic acid, action of nascent hydro- 
gen on, 1185. 

— — diamido-, 163, 828. 

—— —— dibromo-, action of ammonia 
on, 163. 

— — — action of thiocarbamide 
on, 501. 

—— —— isodibromo-, debromination 
of, by means of silver oxide, 1051. 

— monochloro-, 828. 

—— occurrence of, in an incrusta- 

poe on the bark of “ Morus Alba,” 


—— —— preparation of, from tartaric 
acid by fermentation, 715. 

—— anhydride, monochloro-, and mo- 
nobromo-, 828. 

—— chloride, reduction of, 497. 

Succinnaphthylamide and its nitro- 
derivatives, 181. 

Succinopropionic acid, 713. 

Succinosuccinic acid, 713. 

—— absorption of, by animal charcoal, 


—— action of nitroalizarin on, 785. 

which it undergoes in 
erystallising, 122. 

—— deterioration of, by keeping, 122. 

—— estimation of, in “iime mud,” 782. 

—— estimation of, in wine, 1000. 

—— extraction of, from lime sludge, 
1015. 

—— formation of, in the liver, 540. 

—— from molasses, method of obtain- 
ing, 122, 673, 784, 1015, 1146. 

—— in beet, influence of superphos- 
phates on the percentage of, 1314. 

—— inversion of, at the ordinary tem- 
perature, 30. 

ne of, by carbonic anhydride, 


—— investigation of, 782. 

—— of oak-bark tannin, 157. 

—— physiology of, in the animal! sys- 
tem, 

post-mortem formation of, in the 
liver, 541. 

—— precautions required in using 
Knapp’s solution for estimating, 558. 

—— strontia s for the separation 
of, from mo. , 673. 

Sugar manufacture, improvement in, 
122 


without animal charcoal and 
with sulphurous anhydride, 905. 
Sulphamides, substituted, 1282. 
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Sulphamineparatoluic acid, 186. 

Sulphanilic acid, anhydrous, 195. 

Sulphides, insoluble metallic, action of, 
on acid solutions of nickel sulphate in 

resence of hydro a 928. 

Sulphobenzamic acid, so- , 1096. 

Sulphobenzene, 1058. 

Sulphochromites, 15. 

Sulphocinnamie acids, 1204. 

Sulpho-a-dibydroxybenzoic acid and its 
salts, 193. 

Sulpho-group, displacement of, by bro- 
mine, 618. 

Sulphonic acids of hydroxyazobenzene 
and their derivatives, 1074. 

derivatives, action of chlorine on, 
938. 

Sulphoterephthalic acid, 187. 

Sulphur, action of, on alkaline sulphides 
in dilute solutions, 141. 

—— —— on glass, 696. 

— condition of, in coal, and its rela- 
tion to coking, 780. 

—— detection of, 553. 

—— estimation of, 138. 

—— — in coal-gas, 1326. 

—— —— in pyrites, 993. 

—— —— in soda-leys, 895. 

—- in zince-dust, 670. 

—— native, chemical nature of liquid 
inclosures found in crystals of, 810. 
—— —— occurrence of, in the soil of 

Paris, 470. 
—— new method of extracting, 115. 
—— oxychloride, a new, 694. 
—— oxychlorides, thermal constants of, 
463 


—— salts derived from phosphorus tri- 
sulphide, 9. 

Sulphuric acid, action of, on zinc and on 
tin, 693. 

— behaviour of nitrogen te- 
troxide (hyponitric acid) with, 1010. 

— estimation of, 894, 

—— —— in beer, 556. 

— — of different degrees of con- 
centration, solidifying points of, 
362. 

— — purification of, by crystallisa- 
tion, 1163. 

—— — remarks on Luasne and Ben- 
ker’s process for reducing the loss of 
nitre in the manufacture of, 1010. 

—— hydroxychloride, formation of acid 
chlorides by aid of, 1185. 

—- monochloride, behaviour of, with 
certain elements, 927. 

Sulphurous acid, estimation of, in wine, 
773, 994. 

— — value of, as a disinfectant, 
1009. 

Sulphurous anhydride, action of, on nitric 
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oxide in presence or absence of oxy- 
en, 139. 

Sulphurous anhydride, application of, 
in bleaching, 1337. 

— —— solubility of, in sulphuric 
acid, 1027. 

— — amido-, 1282. 

Sulphury] chloride, preparation of, 10, 

—— —— reactions of, 1262. 

—— —— thermal constants of, 463. 

Superoxygenated molecules, physiologi- 
cal activity of, especially pee of 
quinine iodate and bromate, 879. 

Superphosphate, manuring with, 1229. 

Superphosphates, analysis of, 141. 

—— chemistry of, 141. 
—— coarse and fine-grained, 90, 550, 
653. 
—— comparative value of “reduced ” 
and “solubie” phosphoric acid in, 
91. 

— composition of, 1315. 

—— influence of, on the percentage of 
sugar in beet, 1314. 

use of, on the calcareous soils of 
the south-east of France, 1130. 

Surfaces of separation, 454. 

Surgical dressings, estimation of phenol 
in, 106. 

Swedes, action of soluble and insoluble 
phosphates on, 1228. 

— application of various phosphates 
as manure for, 91. 

Sylvestrene from Pinus Pumilio, 410. 

Synthesis, interpretation of, by Perkin’s 
reaction, 190. 

Syntonid, 75. 

Syntonin, conversion of myosin into, 
and regeneration from the same, 745. 

Syrup, action of animal charcoal on, 
673. 


Syrups, variation in the coefficient of 
purity of, a consequence of sp. gr., 
1146. 


T. 


Tachylyte, existence of a mineral analo- 
gous to, in a basalt of the environs 
of Royat (Puy-de-Déme), 292. 

Tannin, application of, 787. 

——. estimation of, in wines, 780. 

—— Léwenthal’s method of estimating, 
1237. 

—— oak-bark, sugar of, 157. 

and oxalic acid, Neubauer’s rela- 
tion between the reducing action of, 
1238. 

Tanning, use of algarobilla in, 908, 
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Tarapacaite, 471. 

Tarchonanthus camphoratus, researches 
on, 1040. 

Tarconic acid, 869, 871. 

Tarconine, bromo-, action of water and 
of hydrochloric acid on, 870. 

—— — and some of its salts, 313. 

—— — hydrochloride, action of bro- 
mine on, 313, 869. 

Tarcony] alcohol, 1941. 

Tarnine, 870, 872. 

Tartar, estimation of tartaric acid in, 
1329, 

Tartaric acid, dry distillation of, 948. 

—— —— estimation of, in tartar and in 
wine lees, 1329. 

estimation of, in wine, 1236. 

—— — free, detection of, in wine, 
1000. 

—— —— preparation of succinic acid 
from, by fermentation, 715. 

— — solubility of the different 
modifications of, in water, 1191. 

Tartrantimonites, 1051. 

Tartronic acid and its salts, 39. 

crystalline forms of, as given 

by Pantanelli, 1187. 

from glycerol, 818. 

Telephone, application of, to the estima- 
tion of resistance in galvanic circuits 
and batteries, 789. 

Tellurium, behaviour of, with sulphuric 
anhydride and with suiphuric acid, 
804. 


— occurrence of, in Japan, 362. 

Temperatures, low, use of liquid ethy- 
lene for producing, 914. 

‘Teraconic acid and its salts, 41, 42, 
716. 

Teracrylic acid and its salts, 42, 44. 

Terebangelene, 411. 

Terebenthene, a new, 738. 

—— from Pinus Pumilio, 410. 

—- dichloride, action of zinc-dust on, 


608. 
Terebic acid, 716. 
chloro-, 717. 
Terebilic acid, 717. 
Terelactone, 42. 

Terpene from oil of coriander, 525. 
from the essential oil of the fruit 
of the Angelica archangelica, 497. 

Terpenylic acid, 42, 44. 

—— —— products of the dry distilla- 
tion of, 44. 

Terpin, 411. 

Terpinene, 411. 

Tertiary alcohols, diagnosis of, 1040. 

—— amines: influence of heat on allyl- 
triethylammonium bromide, 709. 

—- aromatic bases, condensation-pro- 
ducts of, 392. 
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Tesca’s se , 124. 

Test-methods for soda works, 773. 

Tetanus, influence of, on the acids con- 
tained in muscle, 539. 

Tetrabenzoylgallein, 61. 

Seteahonapiphatpheaiinn chloride, ex- 
amination of the residues from the 
preparation of, 725. 

—— salts, 724. 

Tetracetylgallein, 60. 

Tetracetyl urogallin, 1066. 

Tetrahedrite, formala of, 147. 

Tetrahydrocinchoninic acid and its deri- 
vatives, 530. 

nitroso-, 533. 

Tetrahydroquinoline, 414. 

— dibromo-, and 
1110. 

Tetra-8-lutidine platinochloride, 310. 

Tetramethylbenzidine and its diamido- 
compound, 199. 

Tetramethyldiamidoditolyl, 200. 

Tetramethyldiamidotolyl, 177, 178. 

Tetramethyldiamidotripheny|lcarbinol, 
paranitro-, 393. 

Tetramethyldiamidotriphenylmethane, 

itro-, 393. 

Tetramethylparaleucaniline, 393. 

Tetramethylpararosaniline, 393. 

Tetramethyltriamidotriphenylmethane, 
834 


its salts, 


Tetraphenylthiocarbamide, 1089. 

—— by Bernthsen and Friese, postscript 
to the article on, 1299. 

Tetrene-carbimide, 606. 

Tetrene-urethane, 606. 

Tetrethylbenzidine, 200. 

Tetrethyldiamidotriphenylcarbinol, ox- 
alate of, 392. 

Tetrethylsulphamide, 1283, 

Tetrethylthiocarbamide, 824. 

Tetroldianil, 178. 

Tetrolditolyl, 178. 

Theobromine, 628, 629. 

—— action of chlorine, and of potas- 
sium chlorate and hydrochloric acid 
on, 633. 

— conversion of xanthine 
981. 

Thermic laws relating to the exciting 
spark in condensers, 447. 

Thermo-chemical data, numerical rela- 
tions between, 1257. 

Thermometers, mercurial, depression of 
the zero point in, 913. 

Thevetia nereifolia, 308, 328. 

—— —— presence of a second poison- 
ous principle in, 1126. 

Thevetin-blue, 309. 

8-Thiobenzoic acid. Fleischer’s, 1058. 

‘Thiocarbamates, 1088. 

—— constitution of, 296. 


5d 


into, 
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Thiocarbamide, derivatives and consti- 
tution of, 166, 501. 

—and dithiocarbamic acid, typical 
connections of, 1090. 

Thiocarbamides, action of alcoholic 
iodides on, 1088. 

ethylated, 823. 

—— mixed aromatic, products of the 
decomposition of, by acids, 1212. 

—— of phenylhydrazine, 1091. 

Thiocarbanilide, compounds formed by 
the action of alcoholic iodides on, 
723. 

Thiocyanates in the residues from gas 
manufacture, decomposition of, 1180. 

Thiocyanic acid, action of hydrogen on, 
1180. 

—— —— and some of its salts, heat of 
formation of, 1158. 

Thioformanilide, action of heat on, 611, 
958. 

Thioformie acid, potassium salt of, 
589. 

Thioglycollic acid, action of phenyl- and 
allyl cyanamide on, 407, 408. 

Thiohydantoins, constitution of, 296. 

— synthesis of, by means of thiogly- 
collie acid, 407. 

Thionyl chloride, thermal constants of, 
463 


Thiosulphate solutions, constancy of, 
424. 

Thiouvinurie acid and its salts, 501. 

Thomsenolite, composition of, 1176. 

Thomsonite from Etna, 284. 

Thorite from Hitter’, analysis of, 
290. 

Thymol, natural, action of benzyl chlor- 
ide and zinc on, 171. 

—— synthesis of, from cumaldehyde, 
727. 

—— nitroso-, 728. 

Thymolactie acid, 848. 

a-Thymolsulphonie acid, action of diazo- 
compounds on, 834. 

Thymogquinone, action of acetic chloride 
on, 838. 

Thymyl diacetate, monochloro- and 
monobromo-, 838. 

dibenzcate, mono- and di-chloro-, 


838. 

Tiglic aldehyde, 594. 

“Timothy grass”’ at different periods of 
growth, composition of, 1127. 

Tin, a probably dimorphous form of, 
and some crystals found associated 
with it, 576. 

— action of sulphuric acid on, 693. 

crystallised, 576. 

—— detection of, in presence of anti- 
mony, 777. 

—— nitrates, 1266. 


Tin, quick method for the estimation of 
ead in, 99 

—— and antimony, estimation and sepa- 
ration of, 1324. 

Tincture of iodine, 1010. 

Tissue, consumption of, in starving her- 
bivora, 749. 

Tissue change on a milk diet, 749. 

Tissue substances, method for the easy 
separation of, 559. 

Tissues, oxidation of, in leukemia, 1309. 

Titanic acid, oxidation of, 809. 

precipitation of, 1234. 

Titanium, presence of, in all the primi- 
tive rocks, 371. 

— minerals, occurrence of, in the 
Saxon granulites, 580. 

Tobacco, action of aleohol and etber on, 
and the distillation of the extract 
thus obtained, 1005. 

—— consideration of the active poison 
in the combustion-products of, 906, 
1253. 

— estimation of nicotine in, 108, 
1005. 

— smoke, presence of nicotine in, 906, 
1253. 

Tobermorite, 289. 

Tolane di-iodide, 521. 

Tolanes, di- and tetra-chloro-, 1108. 

Toluene, methylation of, 390. 

—— production of benzoic acid and 
bitter almond oil from, 1146. 

monobromodiamido-, 392. 

—— nitrodiamido-, 392. 

—— para- and ortho-nitro-, action of 
sodium methylate on, 1062. 

— triamido-, hydrochloride, 392. 

—— sulphate, 392. 

Toluene red, 964. 

Toluic acid, amido-, transformation of, 
into chloro- and bromo-metatoluic 
acids, 607. 

— nitro-, 607. 

Toluidine, action of hydrogen dioxide 
on, 502. 

nitro-, symmetrical, 1197, 

— mucate, dry distillation of, 
178. 

Toluquinolines, three, boiling points and 
specific gravities of, 1217. 

Toluquinone, a polymeride of, 1065. 

Toluylacrylic acid, 1074. 

Toluylpyrrol, 178. 

Tolyl compounds, diamido-, 177. 

Tolyl methyl ketone, 970. 

Tolyl parathiotoluenesulphonate, mea- 
surement of the crystals of, 833. 

Tolylborie acid, 732. 

Tolylenemetanitrotoluide, 504. 

p-Tolylethylene thiocarbamate, 1091. 

p-Tolylethyl thiocarbamate, 1091. 


p-Tolylimidotolylethylene dithiocarba- 
1091 


Tolylimidotolylethylenethiocarbamate, 
ra- and ortho-, 1091. 


P- — ylethylthiocarbamate, 
O91. 

Tolylimidotolylethiocarbamate, ortho- 
and para-, 1090, 1091. 

Tolylmethylthiocarbamate, ortho- and 
para-, 1090, 1091. 

Tolylorthonitranilide, 504. 

p-Tolylphosphine, 963. 

Tolylphosphinic acid, 959. 

Tolylphosphinie acids and their salts, 961. 

ee acids and their salts, 


Ey ennai, 959. 

p-Tolylphosphonium iodide, 963. 

Tolylphosphoroxychloride, 959, 960. 

Tolylthioethylthiocarbamate, para- and 

ortho-, 1091. 

Tolylthiomethylthiocarbamate, 1090. 

opaz, 473. 

Transpiration in plants, physiological 
signification of, 327. 

Trees, dicotyledonous, deposit of calcium 
carbonate in, 887. 

Triacetylcoerulein, 62. 

Tribenzylphosphine, 726. 

—— oxide, 725. 

Tribenzylphosphonium oxide, 724, 

Tricresyl phosphate, 839. 

Tricresylmethane, 964. 

Triethyl dinitropyrogallate, 54. 

meconate, 601. 

—— propylethenyltricarbonate, 948. 

—— trinitropyrogallate, 54. 

Triethylalkine iodide, 1194, 

Triethylamine, action of trimethylene 
bromide on, 501. 

Triethylmethylphosphonium, acid car- 

bonate of, 720. 

chloride and bromide, 720. 

Triethylphosphine, action of bromacetic 

acid on, 721. 

oxide, 720. 

Triethylthiocarbamide, 823. 

igenic acid, 168. 

ee (a hydramide 
of the fatty series), 164. 

Trimesitylguanidine, 956. 

Trimethyl carbinol, heat of combustion 

of, 356, 568. 

Trimethylanisylammonium iodide, 302. 

Trimethylene, 154, 1273. 

— alcohol, preparation of, from gly- 
cerol, 156. 

— chloride, bromide, and iodide, 156. 

—— oxide, 1278. 

Trimethylpyrroline, 529. 

Trimeth my action of heat on 

or, 


the salts of, 592. 
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Trimethylsulphine iodide, formation of, 
1045. 

— salts, 593. 

Tri-8-naphthyl phosphate, 839. 

Triovydipropylacetolactone, 946. 

Triphane from North Carolina, 151. 

Triphenyl phosphate, 839. 

Triphenylearbinol, preparation of, 62. 

—— diamido-, 957. 

Triphenylethane, 1209. 

ee action of carbonic 
chloride on, 182. 

Triphenylmethane, 62. 

—— preparation of, 621. 

—— diamido, derivatives of, 833. 

paranitrodiamido-, 833. 

—— tetramethyltriamido-, 834. 

Triphenylmethylphosphonium _ iodide, 
1063. 


Triphenylphosphine and its derivatives, 
1062. 


—— preparation of, 1287. 

sulphide, 1063. 

— oxide, 1063. 

Triphenylphosphonium hydroxide, 1063. 

Tripolite, 247. 

—— compared with gypsum, 116. 

Tritochlorite, 473. 

Tropeine derivatives, 984. 

Tropic acid, 520. 

Tropidine _(ethylenehydromethylpyri- 
dine), 1206. 

—— action of bromine on, 984. 

Tropigenine and its derivatives, 739, 
1218. 

Tropilene, 216. 

— oxidation of, 983. 

Tropilidene, 216. 

Tropine, 739, 740. 

—— and its derivatives, 216. 

—— — attem synthesis of, 534. 

—— decomposition of, 216, 983, 1206. 

—— history of, 415. 

—— oxidation of, 740. 

Tuberculosis poison, 637, 1120. 

Tungsten-bronzes, 930. 

Tungstie acid, action of arsenic and 
phosphoric acids on the sodium salts 
of, 702. 

—— — colloidal, and its analogy with 
paratungstic acid, 469. 

— — constitution of complex 
mineral acids derived from, 368. 

Tungstoborates, 17. 

Tungstoborie acid, preparation of, 18. 

Turkey-red oil, examination of, 430. 

Turnips, experiments on, with soluble 
and insoluble phosphates, 91. 

—— phosphatic manures on; a report 
of experiments carried out in Scot- 
land in 1880, 653. 

Tyreeite, 290. 
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Tyrosine anhydride in milk, 1148. 
elimination of nitrogen from, 730. 
—— fusion of, with potash, 514. 


—— rotatory power of, 1206. 
—— synthesis of, 1063. 


U. 


Ultra-quinine, 317. 

Umbellic acid, 839. 

Umbelliferone, derivatives of, 839. 

Umbellulic acid and ethers of, 1186. 

Uranium and its salts, and reduction of 
the latter, 1269. 

properties and atomic weight of, 
1031. 

—— tetrabromide, vapour-density of, 
143. 

“= tetrachloride, vapour-density of, 

43. 

Urea, action of, on animals, 760. 

—— detection of, by oxalic acid, 901. 

—— elimination of, 238. 

—— estimation of, by sodium hypobro- 
mite, 778, 1141. 

—— formation of, from ammonia and 
carbonic anhydride, 721. 

—— formula of, 970. 

—— in the liver, 754. 

— influence of muscular work on the 
aa of sugar and, in diabetes, 


—— Liebig’s method of estimating, and 
its modifications, 779. 

—— physiology and pathology of the 
daladiian at 542. % of 

—— quantitative estimation of, by alka- 
line h hlorites and hypobromites, 
778, 779, 1141. 

—— — in the blood, 667. 

—— titration of, 780. 

“he and cinchonidine, double salt of, 

—— and quinidine, double salt of, 74. 

—— and quinine hydrochloride, double 
salt of, 74. 

Ureometer, 246. 

“— acid, decomposition of, by alkalis, 
378. 

—— —— estimation of, 108. 

—— —— excretion of, by birds, 416. 

Urine, acid fermentation of, 755. 

—— bodies in, precipitable by phospho- 
tungstic acid, 755. 

—— examination of, for albumin, 342. 

estimation of magnesium in, by 

titration, 775. 

——— phenol in, 106. 

—— —— salicylic acid in, 1003. 


INDEX OF SUBJECTS. 


Urine, estimation of the nitrogenous 
constituents of, 1330. 

—— in disease, lactic acid in, 1309. 

—— incompletely oxidised sulphur in, 
560. 


—— new method for the quantitative 
estimation of chlorides in, 551, 552. 
— occurrence of acetoacetic acid in, 

1120. 
—— — phosphorus-bases in, in acute 
phosphorus poisoning, 325. 
— of graminivors, phosphoric acid in, 


of ruminants, phosphoric acid in, 


old, occurrence of ammonium mag- 
nesium phosphate in a sample of, 
637 


— testing of, for phenol by the pine- 
wood reaction, 245. 

Urobutylchloralic acid, 76. 

Urochloralic acid, 76, 952, 1116. 

Usneol, 1082. 

Usnetol, 1081. 

B-Usnic acid, 1080. 

Usnie acid and other substances ex- 
tracted from lichens, researches on, 
1079. 

anilide, 1082. 

Usnolic acid, 1080, 1082. 

Ustilago maidis, analysis of, 785. 


Vv. 


Vacuum, electrical resistance of, 353. 

Valeric acid, amido-, normal, and its 
salts, 599, 709. 

—— — brono-, 35. 

—— dibromo-, 35. 

Valerolactone, 35, 948. 

— method of preparation and con- 
stitution of, 35. 

—— bromo-, 35. 

Valerylenetrimethylammonium bromide 
and its derivatives, 534. 

Vanadate of lead and copper from 
laurium, 472. 

Vanadinite, 472. 

Vanadium, presence of, in all the primi- 
tive rocks, 371. 

— compounds, preparation of, from 
the basic slag of Creusot, 1246. 

— minerals from Cérdoba State, Ar- 
gentine Republic, 150. 

—— trichloride, preparation of, 1268. 

Vanillic acid, nitro-, 1201. 

Vanillin, 55, 1109, 1124. 

—— action of potassium permanganate 
on, 1329. 


—E 


Vapour-densities, estimation of, at the 
boiling point of selenium, 1159. 

Vapour-tension of mixed liquids, 136. 

Vapours, metallic, reversal of the lines 

of, 254. 

—— mixed, critical point of, 268. 

Vasculose, 708. 

— certain properties of, 420. 

Vaselin, German, 786. 

Vegetable “xtracts, estimation of amides 
in, 1006. 

—— fat, ans lysis of, 886. 

— fats, estimation of free acids in, 
429 


skeleton, chemical studies on, 420. 

Vegetation in an atmosphere rich in 
carbonic anhydride, 639. 

— influence of factory waste-water 
and gases on, 381. 

—— influence of the electric light on, 
639. 

Ventilation of laboratories, 1332. 

Vesuvian lava of 1631, yellow incrus- 

tation from, 470. 

—— pumices collected on Monte Sant’ 

Angelo, chemical composition of, 814. 

Vesuvius, ash ejected from, February 
25th, 1882, 932. 

van new sublimates from the crater of, 

370. 

Vetch, wild, analysis of, 883. 

Vibriole, presence of a, in germinating 

maize, and in the stalk of the plant, 

1311. 

Vicia villosa, cultivation of, 647. 

Vine, enemies of, 328. 

Vines, manuring, 889, 1129. 

Vinyldiethylamine, 1194. 

Violacea, occurrence of salicylic acid 
in, 548. 

Violet phosphorescence of calcium sul- 
phide, 677. 

——— syrup, improved mode of prepar- 
ing, 248. 

Viridine, 502. 

Vitellolutein, 76. 

Vitellorubin, 76. 

Volatile bodies, absorption of, by the 
aid of heat, 902. 

Volcanic ash ejected from Etna on 
January 23rd, 1882. 

—— ashes, origin of, 1177. 

—— rocks of Easter Island (Rapa-Nui), 
481. 

— soils, high percentage of phospho- 
ric acid in, 550. 

—— tufa, deposits of, in the province 
of Salerno, 371. 

Voltaic are, action of cold on, 259. 

—— influence of the temperature 

of, on barium and calcium sulphates, 

362. « 
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Voltaic cell, 258. 

—— pile, chemical energy of, 1155. 

Volume-constitution of bodies in the 
solid state, 356. 

of liquid compounds, 458. 

Vulpic acid and its constitution, 1076, 
1078. 


nn 


W. 


Walkerite, 290. 

Warmers for railway and other car- 
riages, use of crystallised sodium 
acetate for, 114. 

Waste water, treatment of, 668. 

Water, blue colour of : a lecture experi- 
ment, 689. 

—— decomposition of, by the silent 
discharge in presence of nitrogen, 
459. 

—— dissociation of, 453. 

—— distilled, electrolysis of, 1019. 

— drinking, hygienic significance of, 
1142. 

“a drops floating on the surface 
of, 5. 

—— electrolysis of, 134, 353. 

expansion of, by heat, 135. 

arp by the absorption of gases, 
687. 

exposed, evaporation of, 87. 

— beat of formation of, 135, 682. 

—— in soil, evaporation of, 87. 

—— in which malt had been steeped, 
composition of, 993. 

irrigating, and its action, altera- 
tion in the composition of, 655. 

—— lowering of the freezing point of, 
by pressure, 270. 

— of the Dead Sea, constitution of, 
24. 


osmose, manuring with, 993. 

——rain- and drainage-, collected at 
Rothamsted, 889. 

—— separation of, within the mole- 
cule, 1045. 

—— spectrum of, 251. 

synthesis of : a lecture experiment, 
138. 

— and carbonic acid, combination of,, 
692. 

Water-vapour and carbonic anhydride, 
temperatures of combustion and dis- 
sociation of, 453. 

Water-analysis, 556. 

Water-gas as the fuel of the future, 
114. 

Waters, distilled, examination of, 347. 

— of the Isére and Durance, value 
of, for agricultural purposes, 92. 
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Waters of the Isthmus of Panama, 
1178. 
—— of Schinznach, analysis of the de- 


MF wer from, 589. 

ax, &c., specific gravity of, 1139. 

Weed-seeds used as fodder, examination 
of a mixture of, 1226. 

Welding of solid bodies induced by 
pressure, 273. 

Westphalia soils, 767. 

Wheat, continuous cropping with, 329. 

—— continuous growth of, at Woburn 
in 1881, 1226. 

ishing of, in winter, 548. 

—— plant-ash, analysis of, 548. 

Wilde’s chloride of silver gelatin plates 
for diapositives, 1142. 

Williams's nitrogen process, 100. 

Willow, white (Salix alba), analysis of, 


988. 

Wine, alkaline earths in, 121. 

—— amount of sulphurous acid neces- 
sary to prevent the formation of 
“ mother”’ in, 1336. 

Sr a of, 81, 557, 999, 1000, 
1137. 

—— and other liquids, detection of sul- 
phurous acid in, 994. 

—— beet-root, 1336. 

— coloured, possibility of magenta 


disa ing from, 347. 

—_— Tetection of magenta, archil, and 
persio in, 1006. 

<n of sulphurous acid in, 
1231. 

—— effect of gypsum on the constitu- 
tion of, 434. 

—— estimation of alum and gypsum 
in, 96. 

— — astringent substances in, 
1327. 

—— —cenolin and cnotannin in, 
430, 780, oe ee 

— potas in, L, 

—— —— sulphurous acid in, 773. 

— —— solid matter in, 557. 

—— —— tartaric acid and potassium 
tartrate in, 1236. 

— from Jacquez grapes, analysis of, 
1145. 

—— improvements in the manufacture 


INDEX OF 


of, 905 
—— influence of “ marc” on, 1014. 
—— made from unripe grapes, 1235. 


pes, 

—— plastering of, 96, 425, 661, 1248, 
1336. 

—— presence of a glycol in, 1249. 

—— preservation of, by means of sali- 
cylie acid, 1014. 

— Rhine, bouquet of, 122. 

wy unfermented and other, analyses 
of, 81. 
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Wine, white, from Erfurt, analysis of, 
121. 

Wine-analysis, 1235. 

Wine-casks, treatment of, 434. 

Wine-lees, estimation of tartaric acid 
in, 1329. 

Wines from marc, composition of, 1335. 

—— pure and sugared, optical properties 
of, 999. 

red, artificially coloured, 1138. 

—— —— percentage of sulphuric acid 
in, 1320. 

—— sweet, estimation of glycerol in, 
1235. 

—— testing of, 557. 

Witherite, artificial production of, 1270. 

Wood, preservation of, by means of 
copper sulphate, 431. 

Wood-ashes, percentage of potassium 
carbonate and phosphoric acid in, 
1313. 

Wood-tar, constituents of, 50. 

Woody substance and lignified tissues, 
1122. 

Wool, experiments with so-called “ dis- 
solved wool,” 1228. 

Wort, reducing power of, 1137. 

Wrought-iron, direct deposition of 
copper on, 670. 

—— estimation of chemically combined 
carbon in, 427. 

Wuilfenite from Ruby Hill, Eureka 
Co., Nevada, analysis of, 20. 

Wurtzite, artificial, 281. 


x. 


Xanthine, conversion of, into theo- 
bromine and caffeine, 981. 

—— bodies, formation of, in germinat- 
ing plants, 987. 

Xantholite, 288. 

Xanthoquininic acid and its salts, 223. 

a aaa decomposition of, by heat, 
223. 

Xeronic acid, Fittig’s, 1114. 

Xylene and its homologues, acids formed 
by the action of, on phthalic anhy- 
dride, 848. 

—— nitro-, symmetrical, oxidation of, 

54. 


9 
Xylenephthaloic acids, 848. 
Xylene-sulphonamides, benzoyl-deriva- 
tive of, 1208. 
Xylenes, three isomeric, derivatives of, 


1283. 
Xylic acid, third, and its corresponding 
xylidenic acid and salts, 187. 
Xylidenic acid, corresponding to the 
third xylic acid, 187. 
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Xylidine, action of hydrogen peroxide 
on, 502. 

Xylidine-ponceau, 1250, 

Xylitone, 942. 

Xylophylin, 1123. 

Xyloquinol, 612. 

—— dibromo-, 612. 

— chloro-, 612. 

Xyloquinone, 612. 

—“thloro-, 612. 

Xylyltphosphinic acid, 964. 

Xylylphosphinous acid, 964. 

Xylylphospho-compounds, 963. 

Xylylphosphodichloride, 963. 


Y. 


Yeast, development of, in solutions con- 
— a varying quantity of nitrogen, 

— influence of acids on the formation 
and activity of, 417. 

—— preservation of, 1146. 

—— pressed, preparation of, 1249. 

— testing of, 113. 

Yeasts, Munich, various, analysis of, 
1146. 

Yolk of egg, 1339. 

Yolk pigments, 76. 


\ Z. 


Zero point, depression of, in mercurial 
thermometers, 913. 
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Zine, action of sulphuric acid on, 693. 

—— boiling point of, 697, 1028. 

—— chlorides, ammoniacal, and their 
heats of formation, 1165. 

— crude, analyses of, 776. 

—— cyanide, 484. 

—— equivalent of, 697. 

—— estimation of, 98. 

—— estimation of, in its ores, 338. 

—— influence of heat on the molecular 
structure of, 792. 

—— metallic, analysis of, 553. 

—— extraction of, from its solu- 
tion by aid of the electric current, 
431. 

—— separation of cadmium from, 97. 

—— salt formed in Leclanché’s battery, 


—— sulphate, removal of iron from, 
1265. 

—- —— solution, action of hydrogen 
sulphide on, 805. 

—— sulphide, crystallisation of, 363. 

— volumetric estimation of, by titra- 
tion with potassium ferrocyanide, 
775. 

Zine-carbon couple, electromotive force 
of, and reply to Berthelot’s note on, 
1156. 

Zinc-dust, Page S in, 670. 

“ aimee ayalite slags containing it, 


Zircon from the granite-veins of Elba, 
— eg IE from Figline (Prato), 479. 


Zorgite, a selenium mineral from the 
Argentine Republic, 1269. 
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9 from top 4 
25 » ” 
10 0 ” 
23 ” ” 
21 - ” 

6 ” ” 

1 ” ” 
15 ” ” 

1 ” ” 


7 from bottom ,, 


Line. 
12 from bottom for 8 per cent. read 0°08 per cent. 
12 ~ » chlorestrophan »» ¢holestrophan. 
28 from top »  CgH)s5 » CgH,,03. 
4 from bottom ,, C,9H\,O 1 OH 604. 
12 ‘i 95 24,2 » 24, 406—423. 
21 ‘. » Neuhaven » Neubauer. 
6 ” » 4, 329 » 5,10—13. 
30 from top » Divers » Davis. 
21 - » potassium », potash. 


analkalinesolution, ,, in alkaline solution shows. 
and shows 


FeO FeO 
(as silicate) »» (as silicate) 
8°64 8°84. 


C,H,C1,Br.0, » O;H,Cl,Br,05. 
(CCl,Br.CO0,); ,, OClLBr.coo. 


+ H,O » + 2H,0. 

Ber., 617—618 » Ber., 15, 617—618. 
cl< » MS, 

100—120° » 120—130°. 

0 0220 » 0°9220. 

0, ” O02. 


y-mononitroiso- _,, + -monamidoisophthalie 
phthalic acid acid. 
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